


Ragord Tedkomess w
%%ﬁ»ﬁ‘wm\ SWRT , 20 QM\Aom“’
SATIY. T323R, 2105223047

The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear, And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your

expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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3D View S\»&mm

DENS —> ((gooe y—> GBI

\/®~—> img.cob
" | — J K

runGemToGemtx

o ti/bin/csh

Sf ($1 == "MRXE") then
™m ../gen/9_7min_oneill.gemtx

geoview \
-intype 5 \

e -in ../gem/9_7min_oneill.gem \

LI
uttype 4 \
-out ../gem/9_7min_oneill.gemtx \
-nodraw \

-alpha Oxff \
-img ../rgb/oneill_faults_bw3.rgh

\
-imgalign 12390.00 -12330.00 30.00 30.00 \
-imgtex \

N\
-acale 1.0 1.0 1.0

xf ($1 == "VIEW*) then

geoview \
-intype 7 \
-in ../gem/9_Tmin_oneill.gemtx \
]

# -nodraw \
LI

-wnd2 \
-bckgndl 0xf££fbd794d \

-eyeinit 33620,.48 13345,31 -22948.39 141.15
-acale 1.0 3.0 1.0

endif

echo "Finished \007"

-34.25 \
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Ep(uﬁv_& W 5odid
- pp—

runSortEgDepth.bh

& sort by:
¥

gort +2r

|

(1) Fleld 2 = depth
(2) Field 4 = date
(3) Field 3 = magnitude

-3 +4 13r -4 partoSB_suttequMng.bh.pa > partosB_sortedEpDepth.bh.pe

Page 1 \

3

<
\bO(’ \‘09\\&

IR

runSortEqMag

# Sort by: (1) Pield 2 = depth %

: (g) Field 4 = date %
(3) Field 3 = magnitude Qr.

sort +3 -4 +7 -8 part053_sortedEqMag.new.ps > ac

!
;{! d\“ Q d Az % 3 runEgstats —
3 ?Ss . © : 3 ) . : #1/bin/sh |
N I
k' {
P EM \%\ S e g = $4 + 0.0 [
; {Z,Q\r?)’} [ % Y \Q\ﬂ% . \\"Z:Z(S 0 ntrr "
if (mag < 2.0) ‘
ol entl+t e
else [
s if (mag < 3.0) !
W cnt2++ i
| N\ s else |
—_ if (mag < 4.0) i
; Q.b\‘ S \<ch : N\Ef\-’)"x 3 cnt3++ ‘
1 K 1
‘;N U - ¢ sif (mag < 5.0} N
i : cntd++
O . 1 %‘
’,'iﬁ < \ 0 ‘\ AN) b esif (mag < 6.0)
\ : £5++
X . 72 : ] els:n ‘l A )b 0\\)‘
N v L o if 7.0 ;
! <Zo° 0.5 ™ : fas o A
D - : else !
. : if (mag < 8.0) ¢
i : <‘ ? (&} 4 cnt7++ = =
H B . : 4 lse | - -
i O . B M (L ; ¢ scntﬂ‘H i
; ) |
EN =
|N &L%JO O .;7 N\ % Dclllts = cntl |
"!“’7 4 printf * Mag < 2.0 %6d %6d \a", cntl, cnts i
i ents 4= ont2
L . 3 printf * 2.0 <= Mag < 3.0 %64 %64 \n", cnt2, cnts
“ Q ! cnts += ont3
! < S \ L@ (\\L" ' - p:l:ti 3.0 <= Mag < 4.0 864 $6d \n", cnt3, ents
i cnts += ont4
n printf " 4.0 <= Mag < 5.0 %6d %64 \n", cnt4, onts
hl < 6 o 2.5 — onts #= cnt5
! “ . (\(\ﬁ ' printf * 5.0 <= Mag < 6.0 36d 6d \n", cnt5, onta .
I onts += cnt6
: printf " 6.0 <= Mag < 7.0 %64 %6d \n®, cnté, cnta - ‘
ts += cnt?
o <l.o Lo © 0N 6 PRintf 7.0 <= Mag < 8.0 64 64 \n", cnt7, cnts {
T onts += cnt8 i
r| printf " Mag >= 8.0 %6d %6d \n", ont8, ocnts ‘
i 0 , printf "Total ¥6d \n", ent? ’
i < % - é .Q [\1\ ; ] purtosa_sortedusmg.ps :
i - 1 ) |
| <99 RN "
.. 0 3 1 |
3 \O MAG e :
S ‘:\ _ : K fyMag < 2.0 609 609 !
ALY ,‘
& = ; 2.0 <= Mag < 3.0 8910 9519 :
W, \ : g 3.0 <= Mag < 4.0 16982 26501 I
" 4.0 <= Mag < 5.0 3629 30130
5.0 <= Mag < 6.0 505 30635 L-)Q/
i w 6.0 <= Mag < 7.0 103 30738 'c\\,(
- 7.0 <= Mag < 8.0 16 30754
. Mag >= 8.0 2 30756
‘ ' Total 30756
! 3

R e
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runEpicentersLUT.bh. Page 1
#1/bin/sh

# nawk ‘BEGIN { firstOne = 1

] lastLineNo = 9999 }

$ { if (substr($1,1,1) I= "#") [

+ printf "$20.10f 920.10f $20.10f $6.1f ¥12.6f dCirc\n", $1, $2, $3,

$5, $6
]

L3
L

]
}' ./partOrs.pdat > ¢
}’ eqLanders.pdat > ../partsUtm/part052_epicenters.ps

nawk 'BEGIN [

colorldx = 0
while {getline <"color.lut®) {
if (substr($1,1,1) I= *#") {
color[colorIdx] = $1 + 0.0
color[coloridx+l] = $2 + 0.0
colorfeolorldx+2]) = $3 + 0.0
colorIdx+= 3
]

}
coloridxLast = colorIdx
olose({"colox.lut")

magldx = 0
while (getline <"mag.bhlarge.lut") (
if (substr($l,l,1) 1= "#") {
magRng [magIdx] = §1 + 0.0
nagValue [magIdx)=$2 + 0.0
magldx+t
1
)
magidxLast = magIdx
close{"mag.lut")
]

if (substr($1l,1,1) 1= "#") (
printf "$20.10f €20.10f %20.10f ", $1, $2, §3

magInput = $4 + 0.0

for (magldx = 0; magIdx < magldxLast; magldxt++) {
, if (magInput < magRng[magIdx]}) break;
if (magIdx == magIdxLast)
magOutput = magValue[magIdx-1]
else
magOutput = magValue([magIdx}

printf * %6.1f ", magOutput

date = $5 + 0.0

4 Maga Min 0.0 Max 8.3
# Date Min 1812.937050 Max 1994.112730

drirst = 1812.937050

AR

oA R

runAssemble.bh

#1/bin/sh

# Usage: runhssemble -or-

¥ runAssemble A B C

+ where:

2 A = bw or color [color]

* B = letter or ledger [ledger)

L ¢ = portrait or landscape [landecape]

¢ denFile="./partsUtm/part02l_demIngBw.ps®

4 demFile=" ./partsum/patt022__dem1mgcolr:r.ps“

+ denFile=" ‘/partsUtm/part023_demImngDate.ps"

# denFlle="./partaUtn/part024_demImgCo lorDate.ps®

echo Begin

if (test $¢ = 0)

then |
denFile="./partaltm/part023_demIngBw. ps"
legendFile=" ./partsUtm/part061_dateLegend.ps®
paelect=1

else
if (test $% = 3)
then
1f (test $1 = "bw")
hen
demFile="./partsUtm/part02 3_demImgBwDate.ps"
legendFile=" ./partsutm/pnrtoﬁ1_dntenegend. ps"
else
demFile=" ‘/partsutm/partoz4_demImchlorDute .ps"
legendFile=" ./partsutm/partoSl_dateLegendA ps"
fi
if ((test §$2 = "letter”) && (test $3 = "portrait"))
hen
pselect=l
else
if ((test $2 = "letter") a& {test $3 = "landscape"})
then

pselect=2

else
if ((test §$2 = "ledger") && (test $3 = "portrait"))
then

pselect=4
4

fi
fi
else
echo "Usige: rundssemble -or-"
echo " runhssemble A B C"

echo "whexe: "
echo " A = bw or color [ecolor]"”
echo " B = letter or ledger [ledger]"
echo " C = portrait or landscape {landscape)”
exit
£i
£i

echo $demFile $pselect

nawk '{ 4if ($1 == "/pageselect”) (
print "/pageSelect”, psel, "def"
} else {
print $0

mag.bhlarge,lut

# Range Value

1.0 .1 %
2.0 .5

3. .

o AVRak
5.0 1.0 Qﬂ
6.0 3.5

7.0 4.0

8.0 6.0

99.0 8.0

R =

runEpicentersLUT.bh

+
L

Note: Be sure the dLast date is later than all of your data.
In other words, do not use the dlast date.

dpast = 1994.113000

drng = dLast - dFirst
colCntdate = 64.0

dscale = colCntdate / dRng

pos = (date - dFirst) * dScale
pp = int (pos) * 3

printf " %0.3f %0.3f %0.3f $12.6f dCirc\n",colox(pp), color(pp+l],

color{pp+2), date

echo "DONE \007"

1
}* ./partsUtm/part052_epicenters.ps > ./partavtn/part053_sortedEqMag.bh.ps

Page 2

runAgsemble.bh

]! psel=§pselect ./partaUtm/part010_top.ps > run.tmp
mv run.tmp ./partsUtm/part0l0_top.ps

echo "Assemble with $demFile..."”
cat ./partsUtm/part010_top.ps \

./partsvtm/part0l4_topTitle.ps N
. /partsUtm/part013_clip.ps \
$demPile \
. /partsUtn/part031_statesHdr.ps \
./partaUtn/part032_states.ps \
./partsUtm/part081_ymBox.ps \
./pnrtaUtm/part051_epicenteraﬂdr .pa.nevw \
./pnrtautm/parto53_sortequDepth .bh.pa \
. /partsUtm/part041_faultsHdr.ps \
./partsutm/partodZ_faults.ps \
./pnrtslltm/pnrtoSo_endclip‘ps \
$legendFile \
. /partsUtn/part0ll_ticsHdr.ps \
./partaUtm/part012_tics.pa \
. /partsUtn/part063_title.ps \
./partsutn/part064_scale.ps \
./partsutm/partosS_mugLegend‘ps .large \
. /purtautm/purtoss_blnckliox .ps \
./partsUtm/partMO_Ahowpnge. ps \

>\
fig8-l.ps
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part091_slip¥M.ps

gsave § BEGIN poleplot
/inoh {72 mul} def

% User defs

/xCenter 4.0 inch def
/yCenter 5.6 inch def

/plotscale 0.2700 def
/dotscale 1,1000 def

/1linered 0.0 def
/linegrn 0.0 def

_/1ineblu 0.0 def

/8ldred 0.0 def
/sldgrn 0.0 def
/8ldblu 0.0 def

/rotangle -29.0 def

/fontl
/Helveticu findfont
20.0 scalefont setfont
)} def

/font2 {

/Symbol findfont

30,0 scalefont setfont
1 def

0.500 setlinewidth

§ Begin plot
xCenter yCenter translate

plotscale dup acale

% Background box

newpath
1.0 1.0 1.0 setrgbcolor
-120.0 -280.0 moveto
-120.0 160.0 lineto
215,0 160.0 lineto
215.0 -280.0 lineto

£111

/plctcircla {
\ Usage: x y rad red grn blu plotCircle
/blu exch def
/grn exch def

Jred exch def
/rad exch def

/Y exch def
/% exch def
L]

newp

X y rad dotScale mul 0 360 arc

linered linegrn lineblu setrgbeolor

29

-
part091_slip¥M.ps | :
L i
stroke b
; grestore 4
% red grn blu setrgbcolor ‘
[ aldred sldgrn sldblu setrghbcolor
: a1 T ;
] def . 3
; — =
. /plotText {
N 5
\ Usage: x y rt tstr plotText e
— :
/tstr exch def
/ exch def
exch def
/x exch def
o ®
I X Yy moveto
I gsave
i H rt rotate
l—-———“ tstr true charpath
: gaav
1 11nete§" linegrn lineblu setrgbcolor
| atro e ;
e grestor:
| ' aldred sldgrn sldblu setrgbcolor I
1 . |
l grestore
1 def l‘
> ‘
L( gsave 9 BEGIN plot !
-J'/ rotangle rotate [
Q- *
\ 100 0 0.0125  0.0025¢
!______.—— cle r
90 [ 2.94 0.6
| le l
| 80 ° 5.51 1.12]
e . J
ﬁ‘ -
|
L
1
|
|
|
|
|
|
1
|
L
% FESN
\ Axis Labels R \0

% 0.0 setgray
gldred sldgrn sldblu setrgbeolor

newpath

-100.0 0.0 moveto
100.0 0.0 lineto

stroke

newpath

6.0 -100.0 moveto

L‘ 0.0 100.0 1lineto

1] stroke

1 newpat!

Lri 0.0 00 100.0. 0 360 are

1 stroke

‘ .font2 115.0 -10.0 rotangle neg (83) plotText
‘u font2 -15.0 -140.0 rotangle neg {82) plotText
)

} grestore ¥ END plot

k font2 50.0 -130.0 0.0 (8l) plotText

e fontl 80.0 -127.0 0.0 ( = vert) plotText

fontl -95.0 140.0 0.0 (Yucca Mountain Domain) plotText

fontl -6.0 120.0 0.0 (N) plotText

P Pl

10-7-9%

part091_slipyM.ps Page 1

sldred sldgrn sldblu setrgbcolor

newpath ’
0,0 100.0 moveto

0.0 115.0 lineto —
stroke

145 -100 0.0125  3.66e-11 0.8 0 plotCircl

e
156 -101 0.0 {0.000) plotText
145 -80 0.113  0.0195 0.881 0 plotCircle
156 - -81 0.0 (0.096) plotText
145 -60 ¢.312 0.039 0.861 0 plotCircle
156 -61 0.0 (0.191) plotText
145 -40 0.613 0.0585 0.842 0 plotCircle
156 ~41 0.0 (0.287) plotText
145 -20 1.01 0.078 0.822 0 plotCircle
156 -21 0.0 (0.382) plotText ‘
145 1.88e-08 1.51 0.0975 0.803 0 plotCircle
156 -1 0.0 (0.478) plotText
145 20 2.11 0.117 0.783 0 plotCircle
156 19 0.0 (0.573) plotText :
145 40 1 0.136 0.764 0 plotCircle .
156 39 0.0 {0.669) plotText
145 60 3.61 0.156 0.744 0 plotCircle
156 59. 0.0 (0.764) plotText
145 80 4.51 0.175  0.725 0 plotCircle
156 79 0.0 (OABGO) plotText
.19, 0.705 © 0 plotCircle

plotText

fontl -100.0 -150.0 0.0 (Slip Tendency) plotText
fontl -100.0 -170.0 0.0 (Max Stress Ratio:) plotText
fontl 85.0 -170.0 0.0 { 0.955) plotText
fontl -100.0 -190.0 0.0 (Rel. Mag. of Principal Stresses:) plotText
fontl -100.0 -215.0 0.0 (Vertical) plotText
font2 -20,0 -215.0 0.0 (sl) plotText
fontl 20.0 -215.0 0.0 { 1.00) plotText
fontl -100.0 -245.0 0.0 (N-3) plotText
font2 -20.0 -245.0 0.0 (82) plotText
fontl 20,0 -245.0 0.0 ( 0.90) plotText
fontl -100.0 -275.0 0.0 (E-W) plotText H
font2 -20.0 -275.0 0.0 (s3) plotText
fontl 20,0 -275.0 0.0 { 0.18) plotText
~
¥ Pointer line-dot , J _ﬂ y

gsave $ BEGIN line-dot
4.0 setlinewidth

0.0 0.0 0.0 setrgbcolor
/dotx -5.7 inch def
/doty -6.3 inch def

% Bottom of dot

newpath
dotx doty 5.0 0 360 arc
save

6.0 setlinewldth

1.0 1.0 1.0 setrgbgolor
stroke

o - 7Uq ~ .
part091_slip¥YM.ps @ fi - *

grestore

% Line
newpath
-80.0 -70.0 moveto
dotx doty lineto ;

gsave

6.0 setlinewidth

1.0 1.0 1.0 setrgbcolor
stroke

greatore

atroke

% Top af dot

newpath .

dotx doty 5.0 0 360 arc
£411 ;

grestore § END 1line-dot

grestore % END poleplot




ps2eps.txt

f
$1P§-Adobe-2.0 EPSF-2.0 I
$%BoundingBox: 20 144 530 630
¥%Pages: 1

%%EndComments

$8BeginProlog

$¥BeginResource ShowcaseResource
3%EndResource

3$3%EndProlog

$$BeginSetup

/#copies 1 def
$3EndSetup

ttPage: label 1

gsave % BEGIN EPS file

grestore & END EPS file

J showpage
! SREOF |
|
1 ar’ L
i :
r i
r
" Pages _'_ through 2_‘2 of this Scientific Notebook were reviewed for
compliance with. QAP-001 in response to Corrective Action Request 94-
02. Corrections and clarifications were made as appropriate. In some
cases, . the date of a change will reflect the date of this review rather than
the date of the original Scientific Notebook entry. / ﬂ 2 g !
;
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90 90 0.78 | ] 210 10 5.00368 -2- ,
. 100 0 0 . §i° 20 0.0143 320 T 5231
100 10 0.0271 i : ng 30 0.0305 320 A e
X X st 1 100 20 0.105 310 40 0.0504 320 50 0.527
¥ .. Ysz 0.9 100 30 0.224 ] ) 219 50 00716 320 b4 9.527
z 7 53 0.18 100 40 0.371 210 60 0.0915 320 70 0.792
100 50 0.527 210 70 ¢.108 320 80 .87
ROT X 30 100 60 0.673 . 310 80 0.118 320 90 0.897
ROT Y 0 100 70 0.792 ] ] - . oue 90 0.122 330 b ?
ROT 2 0 100 80 0.87 320 0 ] 330 10 0.0235
brte % 0.897 220 30 0,00448 339 20 0.0913
e 110 0 0174 2
AZ DIP pilation Tendency ilo " 0.0294 g;g i 0.0174 30 20 g ;g;
0 ) [ 110 20 0.114 120 40 0.0613 130 2 9.322
0 10 0.0103 110 30 0.243 20 50 0.0871 330 80 o sas
0 20 0.0399 110 40 0.402 20 60 0.111 330 20 9-585
0 30 0.0854 110 50 0.571 220 70 0.131 330 0 9-609
0 40 0.141 110 80 0.73 ) 230 8o 0.144 330 90 e
0 50 0.2 110 70 0.86 220 90 . 0.148 380 ° 8
) 0 60 0.256 110 80 0.944 g 20 0 o 340 " 0,019
— 0 70 0.302 110 90 0.974 : 230 10 0.00677 340 0 0.-0102 —
[ 0 80 0.331 120 0 o . 230 20 0.0263 340 2 748
! ° 90 0.341 120 10 0.0302 44 30 0.0562 340 10 v
y ol 0 120 20 0.117 ] 10 00828 340 3 ¢
\ 0 0 230 50 320 374
10 10 0.00677 120 30 0.25 29 5.132 = 9-374
10 20 0.0263 120 40 0.413 v 230 60 0.168 340 0 9-478 —
| 10 30 0.0562 120 50 0.587 ] 230 70 0.198 320 80 9.563
i 10 40 0.0928 120 60 0.75 s 80 0.318 340 20 o a3y
' 10 50 0.132 120 .70 0.883 ) 9 90 0.225 350 M ?
T 10 60 0.168 120 o 80 0.97 ; 1 280 o s 350 2 001
T — 10 70 0.198 120 30 1 1 240 10 0.0103 350 EYS 9-014¢
| 10 80 0.218 130 [ ] - 240 20 0.0399 aso 30 6 121
! 10 20 0.225 130 10 0.0294 ; 240 30 0.0854 350 hod 0.2
i 20 0 0 130 20 0.114 s 240 40 0.141 350 50 0.284 -
K- 20 10 0.00448 130 30 0.243 20 50 0.2 350 o4 9-384
20 20 0.0174 . 130 40 0.402 Eypd 60 0.256 350 70 o 28
} 20 30 0.0371 130 50 0.571 10 70 0 302 350 4 o428
20 40 0.0613 130 60 0.73 a0 80 0.331 350 50 R
-< 20 50 0.0871 130 70 0.86 240 90 0.381
I 20 60 0,111 130 a0 0.948 = 0 °
T 20 70 0.131 130 90 0.974 220 10 0.0146
i 20 80 0.144 140 0 0 2 20 0.0567
I 20 90 0.148 N 140 10 0.0271 | 250 30 0.121 x :
30 0 0 140 20 0.105 150 40 0.2 x X s1 N .
i 30 10 0.00368 140 30 0.224 320 50 0.284 s2 0.9
e ‘ - 30 20 0.0143 140 40 0.371 e 60 0.364 z z 53 0.18
: 30 30 0.0305 140 50 0.537 20 70 0.428 N
30 40 0.0504 140 60 0.673 350 80 0.47 gi‘ X 30
30 50 0.0716 140 70 0.792- 3e0 90 0.485 § T Y [
30 60 0.0915 140 80 0.87 260 0 O 2
30 70 0.108 140 90 0.897 260 10 0.0192
30 80 0.118 150 o 0 260 20 0.0745 Az bIP slip Tendency
30 90 0.122 150 10 0.0235 260 30 0.159 L
40 0 ° 150 20 0.0913 260 10 0.263 ° o
40 10 0.00448 150 30 0.195 260 S0 0.374 0 10 0.0729
40 20 0.0174 150 40 0.322 250 60 0.478 0 0 0720
40 30 0.0371 150 50 0.458 Je0 70 0.563 0 3 9-184
40 40 0.0613 150 60 0.585 280 80 0.618 0 o 9-212 ]
40 50 0.0871 150 70 0.689 s 90 0.637 0 0 s
40 60 0.111 150 80 0.757 e 0 0 2 N
40 70 0.131 150 90 0.78 e 10 0.0235 ° 70 o s
40 80 0.144 160 0 o a0 20 0.0913 ° 0 9.407
40 90 0.148 160 10 0.0192 E1d 30 0.195 ° 20 9-427 —
50 0 0 160 20 0.0745 e 40 0.322 10 0 3
50 10 0.00677 160 30 0.159 m 50 0.458 10 10 0,051
50 20 0.0263 160 40 0.263 270 60 0.585 . 1o 20 0.101 o
50 30 0.0562 160 50 0.374 bk 70 0.689 10 30 0.147 0
50 20 0.0928 160 50 0.478 270 80 0.757 10 40 0.189
50 50 0.132 160 70 0.563 e 90 0.78 10 i 9.189
50 60 0.168 160 80 0.618 280 0 10 2 ;333
50 70 0.198 160 90 0.637 280 10 0.0271 10 0 o338
50 80 0.218 170 a 0 280 20 0.105 10 g0 ;38 —
50 30 0.225 170 10 0.0146 280 30 0.224 10 90 328
60 0 0 170 20 0.0567 20 40 0,371 20 o s
60 10 0.0103 170 30 0.121 280 50 0.527 20 7 0.0295
60 20 0.0399 170 40 0.2 280 60 0.673 20 b 9-9339
60 30 0.0854 170 50 0.284 . 280 70 0,792 20 x 9.0583
60 40 0.141 170 60 0.364 7 00 80 0.87 20 b ;0838
60 50 0.2 170 70 0.428 ! ) 280 30 0.897 20 : Pt
60 60 0.256 170 80 0147 2%0 [ H 20 b It
60 70 0.302 170 90 0.485 » 10 0.0294 20 b 9-131 —
60 80 0.331 180 0 0 230 20 0.114 20 o 9.137
60 90 0.341 180 10 0.0103 £+ 30 0.243 20 oF R
70 0 0 180 20 0.0399 . 290 40 0.402 30 o 4
70 10 0.0146 180 30 0.0854 ] 20 50 0.571 30 10 0.0175
70 20 0,0567 180 40 0.141 2 60 0.73 30 20 9-0173 —
70 30 0.131 180 50 0.2 290 70 0.86 30 £+ 9-032
70 40 0.2 180 60 0.256 i %0 80 0.944 30 o 9-0444
70 50 0.284 180 70 0.302 250 90 0.974 30 0 0.0514
70 60 0.364 180 80 0.331 . 3% o o 30 P 0.0523
70 70 0.428 180 . 20 0.341 d 300 10 0.0302 30 ki 9-0458
70 80 0.47 190 0 0 ; 30 20 0.117 10 B 9-0353
70 90 0.485 190 10 0.00677 3 30 0.25 30 90 L.0;0
80 0 0 190 20 0.0263 ] | 0 40 0.413 10 S 0
80 10 0.0192 - 190 30 0.0562 300 50 0.587 I 19 0.0255 —
80 20 0.0745 190 40 0.0928 30 60 0.75 10 £ 9-925
80 30 0.159 190 50 0.132 % 90 70 0.883 . 40 30 0 0838
80 40 0.263 190 60 0.168 i o3 80 0.97 10 b4 ;o83s
80 50 0.374 190 70 0.198 p 30 20 3 . 10 3 5193
80 60 0.478 190 80 0.218 310 0 40 b NEH —
80 70 0.563 190 90 0.225 HTS 10 0.0294 10 20 0-131
80 80 0.618 200 [ 0 110 20 0.114 40 80 0.139
80 20 0.637 200 10 0.00448 310 30 0.243 40 90 0.14 |
20 0 0 200 go g.gg;tl i ;g 3‘2‘7’1 gg 5
0.0235 200 o . : " 0
%0 30 200 40 0.0613 ] 30 60 0.73 50 b ;0513
20 50 0.0871 310 70 0.86 50 30 0,147
s 0 80 0.944 . 50 40 0.189 —
% 90 0.974 50 50 0.223
50 ° 30 50 0.25
90
90
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- -4-
=T 260 10 G.563
50 [] ] 170 20 §.185 280 50 0.71
§0 10 0.0729 170 30 0.274 280 60 0.84 d
* 60 20 0.144 170 40 0.359 280 70 0.917 !
60 30 0.212 170 50 0.437 200 80 0.509 !
60 40 0.275 170 60 0.501 280 20 0.876 y]
50 50 0.33 170 70 0.55 290 ° o i
N 60 60 0.375 170 80 0.579 290 10 0.142
-~ 60 70 0.407 170 90 0.588 290 20 0.287
60 80 0.427 180 o 0 290 30 0.439
h[ §0 90 0.433 180 10 0.0729 290 40 0.598 g
H— 70 0 180 20 0.144 290 50 0.76 I
! 70 10 0.0928 180 30 0.212 290 60 0.901 I
70 20 0.185 180 40 0.275 290 70 0.954 i
70 30 0.274 180 50 0.33 290 80 0.809 : |
70 40 0.359 180 60 0.375 290 20 0.61 ¥
}JJ——— 70 50 0.437 180 70 0.407 300 ° ° i
70 60 0.501 180 80 0.427 300 10 0.144 [
fn 70 70 0.55 180 90 0.433 300 20 0.292 |
! 70 80 0.579 190 o 300 30 0.447 ‘
70 90 0.588 190 10 0.0513 | 200 10 0.611 d
80 0 190 20 0.101 300 50 0.778 i
I 80 10 0.11 190 30 0.147 300 60 0.922 1
i 80 20 0.221 190 40 0.189 300 70 0.955 |
' 80 30 0.331 190 50 0.223 300 80 0.685 i
80 40 0.438 150 60 0.25 300 %0 2,3e-08
| 80 50 0.54 190 70 0.269
} 20 . 60 0.627 190 80 0.28 °
80 70 0.693 190 20 0.284
a0 80 0.731 200 0 [
i‘H—"— 80 90 0.742 200 ' 10 0.0299
%0 0 0 200 20 0.0583
20 10 0.125 200 30 0.0836
i 90 20 0.25 200 10 0.105
—_— %0 EL 0.379 200 50 0.12
20 40 0.508 200 60 0.131
i 50 50 0.633 200 70 0.137
20 60 0.744 200 80 0.139
20 70 0.823 200 90 0.14
- 90 80 0.859 210 °
i 90 90 0.866 210 10 0.0172
100 0 o 210 20 0,0335
i 100 10 0.135 210 30 0.0444
I 100 20 0.273 210 40 0.0514
I 100 30 0.415 210 50 0.0523
i 100 40 0.563 210 60 0.0468
100 50 0.71 210 70 0.0353
100 60 0.84 210 80 0.0189
—_— 100 70 0.917 210 920 2.88e-03
b 100 80 0.909 220 0
¥ 100 90 0.876 220 10 0.0299
110 0 0 220 20 0.0583
110 10 0.142 220 30 0.0836
110 20 0.287 220 40 0.105
110 30 0.439 220 50 0.12
" 110 40 0.598 220 60 0.131
110 50 0.76 220 70 0.137
110 60 0.901 220 80 0.139
110 70 0.954 220 90 0.1¢
110 80 ©0.809 230 0 [
110 90 0.61 230 10 0.0513
120 [ ° 230 20 0.101
120 10 0.144 230 30 0.147
120 20 0.292 230 40 0.189
120 T 0.447 230 50 0.223
120 40 0.611 230 60 0.25
120 s0 0.778 230 70 0.269
120 60 0.922 230 80 0.28
120 70 0.955 230 20 0.284
120 80 0.685 240 0
120 90 1.09e-08 240 10 0.0729
130 0 ° 240 20 0.144
130 10 0.142 240 30 0.312
130 20 0.287 240 40 0.275
130 30 0.439 240 50 0.33
130 40 0.598 240 60 0.375
130 50 0.76 240 70 0.407
130 60 0.901 240 80 0.427
130 70 0.954 240 90 0.433
130 80 0.809 250 0
130 90 0.61 250 10 0,0928
140 0 0 250 20 0.185
140 10 0.135 250 10 0.274
140 20 0.373 250 40 0,359
140 30 6.415 250 50 0.437
140 40 0.563 250 60 0.501
140 50 0.71 250 70 0,55
140 60 0.84 250 80 0.579
140 70 0.917 250 90 0.588
140 a0 0.909 260 0
140 90 0.876 260 10 0.11
150 0 0 260 20 0.221
150 10 0.125 260 30 0.331
150 20 0.25 260 40 0.438
150 30 0,379 260 50 0.54
t 150 40 0.508 260 60 0.627
f 150 50 0.633 260 70 0.693
150 60 0.744 260 80 0.731
: 150 70 0.823 260 90 0.742
. 150 80 0.859 270 0 . 0
: 150 20 0.866 270 10 0.125
160 0 270 20 0.25
‘ 160 10 0.11 270 30 0.379
! 160 20 0.231 270 40 0.508
f— 160 30 0.331 270 50 0.633
160 40 0.438 270 §0 0.744
' 160 50 0.54 270 70 0.833 .
160 60 0.637 270 80 0.859
! 160 70 0.693 270 90 0.866 .
T 160 80 0.731 . 280 ° [ ! -
160 90 0.742 280 10 0.135 T . !
170 [ 0 2600 20 0.273 : -
' 170 10 0.0928 280 30f 0.415 ~ \ [\
| . . K .
} i 4. QY% o -
- > - -
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PlotClass::display:

7/
// calculate Slip Tendency Values for Surfaces
//

i=0;
for (az = attributes.azStart;
az < attributes.azStop;
az += attributes.azStepSize ) {

Surface Angle (top view): az

0 Stress Y-axis

0 GL Y-axis

// !

/7 |

+——=== 90 Stress Z-axis
V4 1 -90 GL X-axis
/7 |

180

{+Stress X-axis is down)

Surface Dip (side view):
dip = 0

Plot Dip Display:

dip 0 90
A

calcRotMatxzy ( attributes.rotXvalue,
attributes.rotYValue,
attributes.rotZvValue,
rotMat
)i

// Az = Azimath Angle
sinAz = sin(az * plotDTR):
cosAz = cos(az * plotDTR);

for (dip = 0.0;
dip <= attributes.dipMax;
dip += attributes.dipStepSize ) {

/7 calc location of dot
dotX[4i) = dip * sinaz;
doty[i] = dip * coshz;
dotzZ[i] = 0.0;

// Dip angle
sinDip = sin(dip * plotDIR);
cosDip = cos(dip * plotDIR);

// Calculate surface normal vector

surfx = cosDip:

surfy = sinDip * cosAz;

surfz = sinDip * sinAz; '

// Find surface normal vector in rotated stress axes system
surfRotx = surfx * rotMat[0] + surfy * rotMat[3) + surfz *
surfRoty = surfx * rotMat[l) + surfy * rotMat[4] + surfz *
surfRotz = surfx * rotMat[2] + surfy * rotMat{5] + surfz »

// Find az/dip of normal vector relative to rotated stress
surfRotAz = atan2(surfRotz, surfRoty);

rotMat{6];
rotMat[7];
rotMat(8];

axes

surfRotDip

cosRotAz
sinRotAz
cosRotDip
sinRotDip

= acos(surfRotx);

cos{surfRotAz);
sin(surfRotAz);
cos(surfRotDip);
sin(surfRotDip};

// Calc direction cosines
dirCosX = cosRotDip;

dirCosY = sinRotDip * cosRotAz;
dirCosz = sinRotDip * sinRothAz;

normalStress = stressX * dirCpsX * dirCosX +

stressY * dirCosY * dirCosY +
stressi ¢ dirCosz * dirCosZ;

slterm = (dirCosX * dirCosY * (stressX - stress¥));
slterm *= glterm;
s2term = (dirCosY * dirCosZ * (stressY - stressZ));
s2term *= s2term;
s3term = (AirCosZ * dirCosX * (stressZ — stressX)):
s3term *= s3term;

shearStress = sqrt(slterm + s2term + s3term);

if (attributes.displayMode =~ StressRatio)} {
if (normalStress == 0.0) (

cout

cout
} else {

stressRatio = shearStress/0.000001;

<< "s#¥ax NORMAL STRESS = 0.0 *wwxsx"
<< end) << flush;
<< "SR " << stressRatio << endl << flush;

stressRatio = shearStress/normalStress;

}
dotbata[
if ¢

i] = stressRatio:
o >

if ¢

)
n)

o < n = gtre

] else {

if (sigmal == sigma3) {
dilationCoef = (sigmal — normalStress)/0.000001;

cout

cout
1 else

<< "#a*s% DILATION COEFF / 0.0 #wwa#x®
<< endl << flush;
<< "N§ " << pormalStress << endl << flush;

dilationCoef = (sigmal-normalStress)/(sigmal-sigma3);

]
dotData[

1] = dilatjonCoef;

if (dilationCoef > dotbataMax) dotDataMax = dilationCoef;
if (dilationCoef < dotDataMin) dotDataMin = dilationCoef;

1

it+;

} /7 end for(dip) loop

} // end for(az)
dotCot = i;

// END DISPLAY
void PlotClass::findSli

// Begin
if (lattributes.disp.

Toop

pDir (float az, float dip) {

laySlipDir) return;

azimuth = normal azimuth with 0=North

azimuth=0
|
1

90

1
i
azimuth=180

slipMseAz = az;
8lipMseDip = dip:
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// Rotl RotX2

// ecz sz o cz —CxX*sz BX*SZ
// B8z ez 0 82 CX*CZ —SX*CZ
V4 o [ 1 o 8% ox
Y/

/"

VA RotY RotXzY

/AR S sy

Y/ 1 0

/sy 0 4

7

V4 RotXZY = RotY * RotZ * RotX = RotY * RotXZ
/

/7

fotMat[0] = cosRoty * cosRotz;
TotMat{1] = -sinRotz;
YotMat[2] = sinRoty % cosRotz;

rotMat[3] = cosRotx * cosRoty * sinRotz + sinRotx * sinRoty:

rotMat{4] = cosRotx * cosRotz;

rotMat[5] = cosRotx * sinRoty * sinRotz — sioRotx * cosRoty:

rotMat[6] = sinRotx * cosRoty * sinRotz = cosRotx * sinRoty:

rotMat[7) = sinRotx * cosRotz;

o Mat[8] - minRotx * sinRoty * sinRotz + cosRotx * cosRoty:

1 // End

// Calculate rotation matrix
4oid calcRotMatyzx { double rotx,

double roty,

double rotz,

double rotMat(9)
3 i

// Begin

double cosRotx = cos( rotx * PlotDIR );
double sinRotx = sin( rotx * plotDTR );
double cosRoty = cos( roty * plotDIR };
double sinRoty = sin{ roty * plotDIR );
double cosRotz = cos( rotz * plotDIR };
double sinRotz = sin( rotz * plotDIR );

/7 order of rotations: 1. Y-axis
77 2. zZ-axis
V74 3. X-axis

/7 in terms of rotated axis system.

/7 Mat[16]: m0 m3 m6
/" ni mé 7
/A m2 w5 w8

%7 Rot¥z = RotZ * RotY (RotY first, RotZ second)
VA RotY
/7 cy
0
V/A (5’
// Botz RotYZ
cy*cz 8z  TEY*CZ
—-cy*sz Cz 8Y*SZ
sy [ cy

o -sy
1 o
0 ey

>
~
1
]
N
a
Bl
roo

V4 RotX RotYZX
7 1 [ °

/i 0 o sx

77 o -sx ex

V4 Rot¥ZX = RotX % RotZ * RotY = RotX * RotYZ

// PRotate axis system so that XYz-pt can be expressed

Brato Yol 21093

/A
/7
rotMat[0] = cosRoty * cosRotz;

rotMat{3) = sinRotz;
rotMat[4] = cosRotx * cosRotz;
rotMat{5] = -sinRotx * cosRotz;

rotMat{6] = —sinRoty * cosRotz;

1 // End

void rotatePoint ( double rotx,
double Toty,
double rotz,
double x,
double y.
double z,
double *xr,
double *yr,
double *zr
)¢
double rotMat[9]:
// Begin
calcRotMatxzy(rotx, roty, rotz, rotMat);
r = x % rotMat{0] + y * rotMat[3] + z * rotMat{sl;
#yr = x * rotMat[1l] + y * rotMati4] +z > rotMat[7);
wzr = x * rotMit{2] +y * rotMat[5] +z * rotMat({8];
1 // End

void rotatePointi ( double rotx,
double roty,

double rotz,

double x,

double ¥,

double z,

double *xT,

double *yr,

double *zr

)

double rotMat[s]:
// Begin
calcRotMatyzx(rotx, roty, rotz, rotMat);
*xr = x * rotMat[0] +¥ * rotMat{3] + z * rotMat(6]3;
wyr = x * rotMat[l] + ¥ * rotMat[4) + z * rotMat[7);
#zr = x * rotMat[2] +¥ * rotMat[5] + z * rotMat(8);

1 // End

rotMat{1l] = —cosRotx * cosRoty * sinRotz + sinRotx * sinRoty;
rotMat[2] = sinRotx * cosRoty * sinRotz + cosRotx * sinRoty;

rotMat[7) = cosRotx * sinRoty * sinRotz + sinRotx * cosRoty;
rotMat[8] = —sinRotx * sinRoty * sinRotz + cosRotx * cosRoty;
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| ded Feb 15 16:13:29 CSt 1995 . then
% XY MAT 1s 2 by W/2 matrix echo "OSAGE SO <infile>” [w
. extt )
f 7
load dem.pat;
demx - 506606:30:534176; navk ‘{
demy = (4066900:30:4086670)° ; print §3 i
- 15
g 10ad befaultext.mat; ; (4N
Input file is ordered 11st of elevations [xs,va} - alze(xy): 9
h
2 114 - fopen(’bufaulte.xyz’, ‘w'};
3 ¢
N for 1-Liys
N AL xy(1,1) == s0668S 4
N A 12 2y(2.1) =~ 4066997 534031.437500 4067073 .250000 '~
| B priotE(fia, (ERDNa‘): 5§34013.187500 4067192.250000 >
. else 534000,937500 4067262500000 )
: = » lntcrpd(deax,deay, dem, xy(1,1),xy(2.13); 533579.562500 4067351.000000
& . £print(£1d, ‘V14.61 Vid.6F V14.68\n".xy(Lo 41,2y, 10,20 533967.375000 4067395.750000
o end 533964312500 4067430.250000 o
. clae 533552125000 4067456750000
. 2 = Interpd(dems,domy,dem, xy(1.1),2y(2,1)3; 533927687500 4067561 .250000
.. printl(tid, ‘414,60 $14.61 V14.6E\0°, xy(1,1),2y02, 1), 22 >
and
Input matriz read trom file s traasposed (*) cod . .
and flipped up (11ipud).
tclose(rid); . 523878.675000 4067723000000
Ater resd from file: clear £id xy xe ya: “ ¥ 533869.687500 4067777750000
180 E 533856437500 4067620.500000
2 o % 304 file to interpolate 533845.312500 4067863.250000
R

. 533827.000000 ¢067930.250000
. $31811.687500 4068000.500000

PO load bugengeoXt.mat;

PN [xs,y8) - size(xy}: 533793.375000 4068079.750000
Acox £id = fopen(’bagenges.xyz’, ‘w'): : .
deaMergeGrid.xyz
After transpoa: for 1=1:ys Ry
rowl 123 12 xy(1,§) == 506685 1145.001587
rows B .... 1f xy(2,1) == 4066997 1141.113637
Towd D ..... fprintf(fid, ‘END\G" 1136.977295
121 alse 1133.635742
x-Col:

z - interp2(demx,demy,dem,xy(1, 1), xy(3,1));

1130.932007
Tprintf(£1d, 414 6€ $14.6¢ 814,67\’ xy(1,4),xy(2.4).2);

1128.631470

L L L I T T LT

eod 506786.000000 4066300,000000  1126.417358
fscant(£1d,°g’, [rows,colal}; else 506816.000000 4066900,000000  1134.130615
facant(21d, 8g’, [X-Col-Raat, ¥-Row-North) = - interp2(demx,demy,dem, xy{1,1),xy(2, i) 506846.000000 4066900.000000  1121.767700
£printf(f1d, '314.6€ ¥14.6f 14.60\n", xy(1,1Y,x¥(2.1),2); 506876.000000 4066900.000000  1119.1920871
end 506906000000 4066900.000000  1115.814575
[ end £06936.000000 4066900.000000  1111.323730 °
tid = fopen(’demMergeGrid.z¢, ‘r'):

S06966.000000 4066900.000000  1106.592651

|dema, count] = facanf(fid, ‘3g°, [320,660]); fclose(f1d); 506996000000 4066300.000000  1103.050781

. count 507026.000000 406650C.000000  1101.949951
Lclose(f1d); 507056000000 4066500.000000  1103.655396
alear £1d;

507086.000000 4066900000000  1107.926147
507116.000000 4066900.000000  1113.720516
507146.000000 4066900.000000  1119.B65045
507176.000000 4066900,000000  1125.518286

clear count:

* maczest.m
*

save dem.mat dem; 14 = fopen(-test.dat’, 'r’);
ldem,cot) - facanf(fid, *Sg’, (3,21);
* x=50660: 0:534176; cat;
b y=4066900:30:4D86670; fclose(fid); .

- § mesh(x(1:10:920),y(1:10:660},dem(1:10:660,1:10:920}); clear fid;
1t view(0,70);

wat020xyToMat . n

4 mat020zyToMat.m

B[ %8 -1t 1]
then

' echo *\o\uss of 17
v 2-15-38 echo “USAGE $0 <filcoame>\n\a"
‘ exit
3
ria = fopen(‘bmfaulta.xy’, ‘r*);
; «y « tacanf(£1d, 'vg 3g’, [3,1af]); nawk *BEGIN [
: tclose(f1a); seedfiratone - 1
| clear fi 1
. | uave bafaultsxy.mat xy; t 1125618266
i clear xy: 1t (> 1) (
bl i x-51+0.0 : sirzrinior
£3d « fopen(’bagengeo.xy’, ‘') y-s52+00 bmfaults.xyz (after interpolatlon)
xy ~ facanf(fid, '8g 3g°, (2,1nfl): z-3$3+0.0 : s tirire:
i tclose(fid): it (needriratone) ( 534040.625000 4066557000000 901.900396
clear £1 mlox = x 534031.437500 4067073250000
ave begengecky.mat xy: bigx = x 534013.187500 4067192.250000
5 © clear xy; mioy - y %34000,937500 4067262.500000
: blgy - y 531979.562500 4067351000000
; oz - z 533967.375000 4067399750000
blgr = 2 533964312500 4067430.250000
| . i seedrirstone - 0 533952.125000 4067466.750000
at030interpl.m ) 533927.687500 4067561.250000
it (x < mioz) minx - x §32918.$62500 4067594750000
|+ matodointerp2.m if (x > blgx) bigx = x 533909375000 4067631.500000 €90,126501
N if (y < miny) miny « y £33897.187500 4067665.000000 892.108726
i % 2-15-95 i€ (¥ > blgy) bigy - y 533884000000 893.209684
N it (z < minz) minz - z 33.902428
3 Interpolate to tind elevation z it (z > blgz) blgz - z 533863687500 4067727750000 893.49325¢
t values for list of XY data. } 533854437500 4067820,500000 852.375465
N . ) 533845.322500 4067863 .250000 891790531 .
' pEN: ENO | 533827000000 4067930.250000 893056197
' 123 ...a Printf *X Win 312.4¢  Max V12.4f Rog M12.4f Cot $12.4f \oT, 533811: 687500 4068000.500000 891.867572
. B. . ...C Y-row-Korth . mioz, bigx, bige-miox, (blgz-minx}/30.0 533793.375000 4066079.750000 892.997552
. .. N Priotf *¥ mio $12.4f  Mox 12 41 Rog 813.4f Cot W1Z.4f \a*,
= . miny, bigy, bigy-misy, (blay-miny)/20.0
. 2-col-zast Printt " Kio V12.4f  Rax V12.4072%, minz, bigz
N i
4 DEM fo ¥ by X matrix, B
" 650 by 920,
T where X fs 506606:30:534175 sefriiiieania:
WREPEEY Y 1a 4066500;30: 4086670 runb40xYzoz
. o

|
?
|




C-Sergy corkeve

S N
Print 30 Bigx = x
mioy - y
)* 20-506685.0 \ bigy = y
11-534100.1 \ minz = z
¥0-4066997.0 \

¥1-4086573.5
death_valley-e.xyz > death_valley-e_sub.xyz

- /demlazcaec/runiarcol dDeatoxyz
41/bin/ah

dextobat ~desFile desth_valley-a -datPile death valley-c.zyz -pro) 2

. /demlarcsec/rual20MinNaxxY
“i/bin/en
it (s ~1e 1)
then .
echo "\u\n$» of 1+

echo "USAGE 50 <fllenmme>\o\u®
exit

anwk "BEGIN |
acedriratone - 1

i e > 1y
x- 5100
y~s52+00
z 8340,
i€ (oeedriratone) |

iox - x
bigx = z
miny = y

gy - ¥
nioz - &
big

need?irgtona = 0

if (x < minx) minx -
1f (x > bigx) bigx =
if (v < mloy) mioy =
if (y > bigy) bigy -
(2 < minz) minz =
(z > bigz) bigz =

N i

1
1
ExD [

Printf *X Min $12.4f  Kax $12.4f Rog %12.4f Cut $12.4f \a-,

niox, bigx, bigr-ainz, (bigz-winr)/30.0

2.4f  Max 012.4f Rog M12.4f Cot M12.4f \o",

nloy, bigy, bigy-miny, (bigy-miny)/3i
priotf "z Min $12.4f  Max 412.4f\n°
s1

‘winz, bigz
)

-/dem3atcaec/runlarco30xyzTosr

#1/bin/eh -

echa *\oCreating 2grd...\np*

cp death valley-e_aub.ryz death valley-e.dat

PEATORE-EY-QMX/SVP

ev_2qrid

-0 death_valley-e.2grd \

- 1ol

T 506605000000, 534200.000000, 4066837 . 000000, 4086672500000 \,

-2 460,3
-d death_valley-e.dat \
f vzeon
-4
T® death_valley-a.dat
1a -1 death valley-e.2grd
ev_export ~o death valley-e_qrid.dat death_valley-e.2grd
nawk [

if (substr(s0,1.1) 1= =% {

Princf "814.67 V14.6f 314.6f\n",51,52,53

1' death valley-e_grid.dat > death_valley-e_grid.xyz
& denth_valley-e_grid.dat

18 -1 death_valley-e_grid.xyz

death_valloy-e_grid.xyz

©cho “\eFinished, created death valley-e_grid.ryz \a\047*

«/demHerge /run020MinNaxXYL
#1/bio/an

LE[ 50 -12 1)
then

acho "\n\p$s of 1v
echo *DSAGE $0 <fllename>\n\n*
exit

Dawk ‘BEGIN {
needPiratone = 1

LE (N > 1)
Ml

1

0.0
0.0
00

f
1

o
e

bigz = z

“needrirstone - o
1t (x < minx) miox
if (x > bigr) blgx
1 (y < niny) miny
L (y > bigy) blgy
if (2 < minz) mioz
1€ {z > bigz) bigz

RERE

e

1

B0 (
priotf °X Min 01241  Max 812.4f Fug V12.40 Cot M1Z.4f \a*,
(blgx—minx)/30.0
Max'¥12.4€ Rng M12.4f Cot M12.4€ \a*,
{bigy-miny)/30.0
Hax 812.4f\3%, minz, bigs

bigy, bigy
priotf *2 Hin $12
[R5

/demMerge /runmerge
\/binseh -e

cat dem3Omi.dat demlarcsec.xyr > demMarge.dat

© L demrrge.dat

EATURE-EV-GMRX /SVP

v_2grid
o

r 506606.000000,534176.000000,4066500. 000000, 4086670. 000000 \
~a 920,660 \
e

92ip demmorgs.dat
1@ -1 demMerge.2qra
ev_export —o demMergeGrid.dat demMerge.2grd

nawk ‘{

if (Bubste(§0,1,1) 1= *u=y (
rintf ‘$14.6€ V14,6 ¥14.6£\a",51,$2,53
1
1° demMergeGrid.dat > demmargeGrid.xyx

™ domNergeGrid.dat

1s -1 demMergerid.zyz

fos
do

dons

%
'

cat demMergeGridWinMax. txt

echo created \n\0o7*

‘deaMerye /runkgb
/oin/sh

r f in baremtn.rgb bareata3om.rgh
pa=‘echo $f | nawk -F *.* ‘{priot $1}'*.pa

echo St Spe

read filename
m tep.rgh
mytops $f ~rgb > $pm

47
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Combine raster images: 2-16-95
A di.rgb vi.rgb
hi volc
prob

)

L

PR e T

odil hidil
#lbin/sh
ipaste d1 rgb
ipaste vigh
oneband \.'1 rgb vRED
oneband d1.rgb dGRNImrgb o

oneband d1 rgb dREDI.rgb 1
invert vRED,rgh vREDI.mgb
invert dREDI.rgb dRED.rgb

Irvert dGRANI.rghb dGAN.rgb

# ipaste vRED.rigb
# ipaste vREDI.rgb
# ipaste dRED.1gb

# ipaste dGRAN.igb

mult vRED rgb dRED.rgb oRED1 rgb
mult vRED gk dGRN, rub ¥

. w4 creot 1obonE0E oD

ou't_rgb +#ipaste cRED3.rgb
mult vRED.rgb dGRAN.rgh oGRN1

mult vBEDLrgb dRED.rgh oGRNZ. n?b’
mult vREDI. rgh dGRN.rgb oGRAN3.rgh

add oGAN1.rgb oGANZ.rgb oGRN4 rab

add oGRN3.rgb 0GRN4 b oGRNS. rgb
#ipaste ocGANS.mgb

I High dilation tendency — high probability zone

Low dilation tendency high probability zone

mult vRED.rgb vREDI rgb aBLU rgb
# |paste oBLU.rgb

‘egles oRERdagh «GRANS.rgb oBLU.mgb outrgb

- iow probability zone
- Low dﬂm m low probability zone

: Ipaste oul igh
™ TRED* seb TEFN".rab 7BLU" rab

ik

/ﬁ 24 A :
I [ s
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OOREADME 3-27-95

Steps:

1555, 83333333 Tr00aaal

1966.00000000 ££00a61b

2012.16666667 ££00a215

2038.33333333 ££009e10

1. Merge 7.5-minute DEM data, dem —-> xyz 2064.50000000 ££00920a
2090. 66666667 ££009605

2116.83333333 ££009200

2143.00000000 ££048e00

2169.16666667 ££099200

2195.33333333 ££0c8700

™ deml6.xyz 2221.50000000 ££108300
den_merge —in dem 16_7min_merge.txt -out deml6.xyz > deml.log 224766666667 ££147£00
2273.83333333 ££177b00

2300.00000000 ££1a7700

2. convert xyz file to rgb file, xyz —> rgb

¥i/binsceh

™ deml6.xgb

geoview \
-1n deml6.xyz \
~intype 1 \
—outtype 3 \
—out. dexl6.rgb \
“odrav \

—hckqndl 0x££40d0A0 \
axes

oyeinit ~20718.97 20535.00 -17637.21 12148 -29.64 \

-elev brown! et \

-sunfile sun.txt \

-scale 1.0 1.0 -1.0

ingworks deml§.rgb

uninations

AINT 0.0 to 1
AP 0.0 (lit:r_le diffusfon) to 1.0 {lots of Aiffusion)

RED/GRN/BLU 0.0 to 1.0
DcF 0.0 (little diffusion) to 1.0 (lots of diffusion)
S 0-illum and shadows 1=illum 2-shadows

illunination function
shadow function N

sqrt(cosa)’

SRC

°

=local light src, 1=infinite light src

Az DIST AINT ACF RED  GRN BLO  DCF
05.0 5 0 500000.0 -0.4 1.0 0.9 0.9 0.9 1.0

.
¥
*
]
'
*
*
¢
]
*
0
1
s
¥
Ed
*
¥
*
*
'
*
N
»
1

om

SRC
1

w

. Convert xyz file to gem file, xyz —> gem

Hy Sty iy

tm deml6.gem

geoview \
—in dem16.xyz \
\

\
-out deml6.gem \
Tmodraw \

£1
-bckqmil 0x££404040 \
—eyelnit: —20718.97 23535.83 -17637.21 -121.48 —29.64 \
~elev brownToGrn.ect \
—sunfile sun.txt \
-scale 1.0 1.0 ~1.0

Other scripts:

run0l0DenMerge
tre

2z
—in demMerge2.txt —out bareMtn.xyz

#1/bin/sh

if [ $8 -1t 1) L)
then

echo "\n\n$# of 1
echo *DSAGE $0 <filename>\o\n"
exit

£i

nawk ‘BEGIN {
needFirstOne = 1

if (NF > 1)
x =1+ 0.0
Y =52+ 0.0
: -$3+0.0
brownToGrn. ect if (needFirstome) {
-10000. 00000000 ££000000 bigx = x
730.00000000 ££0053a8 mioy = y
756.16666667 ££0059ab bigy = ¥
782.33333333 ££005faf minz = 2
408.50000000 ££0065b2 bigz = z
83466666667 ££006cb6 needFirstone = 0
860.83333333 ££0072b9 }
887.00000000 ££0079ba if (x < minx) minx = x
913.16666667 ££0080c0 if (x > bigx) bigx = x
939.33331333 ££0087c4 if (y < miny) miny - ¥
965.50000000 ££008ec? if (y > bigy) bigy = y
991, 66666667 ££0096ch if (z < minz) minz = 2
1017.83333333 ££009ece if (z > bigz) bigz ~ z
1044.00000000 ££00a5d2
1070.16666667 ££00add5 1
1096.33333333 ££00b6AY END {
1122.50000000 ££00bedc printf "X Min $12.4f Max %12.4f fag 412.4f Cnt %12.4f \o=,
1148. 66666667 ££00c7e0 minx, bigx, bigx-minx, (bigx—minl)/
1174.83333333 ££o0cfe3 printf “Y Min $12.4f $12.4f Rng %12.4f Cot $12.4f \n*,
1201.00000000 ££00d8e7 miny, bigy, bigy-miny, (biqy-mny)/s
1227.16666667 £f00elea prjntf "% Min ¥12.4f Max $12.4f\n", minz, bigz
1253.33333323 ff00eace 18
127950000000 ££00flee
1305.66666667 ££00fSec
1331.83333333 ££00£8e9 si:
1358, 00000000 £f00fces run030checkrofiles
1384.16666667 ££00£fe3 tiiia
1410.33333333 ££00£bd8- #1/bin/s!
1436.50000000 ££00£7cc
1462. 66666667 ££00£3cL
1488.983333333 ££00e£b7 N nawk ‘BEGIN {
1515.00000000 f£00ecac d iratTime = 1
1541.16666667 ££00e8a2
1567.33333333 ££00e498
1593.50000000 ££00e09E x =51+ 0.0
1619. 66666667 ££00dca5 Yy -$2+0.0
1645.83333333 ££00d87¢ z =83+ 0.0
1672.00000000 ££00d473
1698.16666667 ££00d06a if (firstTime) {
1724.33333333 ££00cc62 iratTime = 0
1750.50000000 ££00c95a lastx = x - 30.0
1776.66666667 ££00c552 }
1802.83333333 ££00cl4a
1829.00000000 ££00bA42 if (x 1= lastx) {
1855.16666667 ££00b93b anrx -x
1881.33333333 ££00b534 } elae
1907.50000000 ££00b12e if (y o lasty 1= 30.0) (
1933.66666667 ££00nd27 rint lastlin




n shmlhn

“ln h» :

.
o) h \I"‘ "

",Jil .

o4

S

ARi5)
))

) ‘Mn ..

i

BrinE $0
print *~

m‘ﬂr"n,,»

‘ u..k.

1

last

lastline - $0
) bareMtn.xyz

run040FillEdges
#1/binseh

nawk ‘BEGIN {

x = $1+ 0.0
Y = $2+0.0
z =53+ 0.0

if (x != lastx) [

1 else {

if (y > yMin) (

~ for (yf=yMin; yf<y; yf+=30.0)
Printf "e14.6f S14.6f 814, sf\n-, x,7£,elev

1

printf "814.6f $14.6f t14.6f\n", x,y,z
]
1 uun-sooam LN

ynin-wu'lso [N
yBig-4122420.0 \
elev=0.0 \
bareMtn.xyz

/bin/sh

nawk *BEGIN {

XMin
xMax
yHin
yMax

- x0 - 100.0
= xl + 100.0
= y0 - 100.0
¥yl + 100.0

ooo
EXTY

l-'.gn) && (X <~ xMax) &&
= yMin -
print so ) && (y <~ yMax)) {

N
[
w
yy+++

X0-506685.0 \

x1-534100.125 \
Y0-4066997.0 \
y1-4086572.5 \
bareMtn.xyz > bareKtn_sub.xyz

#1/binsah

if [ 3¢ 1k 1]

then
echo “USAGE $0 <infile>*
exit

fi

print $3
§1

run2dems

1/bin/oh

m dem30m2.dat
§ot dem in file04.dat file02.dat
o

datFile-xyz$dem

ec,l:o $dem $datFile

echo "C 1* > demMerge. tm)

gcho $dem >> demMerge. tms

mmd::;ze ~in demHarqe tap —out $datPile

cat demiom2. dut §aatFile >
™ $datrile e > e
mv tmp dem30m2.dat.

done

“Finished, created dem30m2.dat \007"

m deml6.xyz

dem merge ~in dem 16_7min_merge.txt —out deml6.xyz > denl6.log

x

Sees

55

exit

™ dem9.xyz
dem_merge ~in dém _9_7min_merge.txt -out demS.xyz > demd.log

+1/bin/sh

m den30mi6.dat
for dem in file®.dat
do

datFile-xyz$dem
echo §dem $datFile

echo “C 1* > demMerge. tmp

echo $dem >> demMerge. tm

dem_merge —in dmnsxqe an ~out $datFile
I demMerge

cat dem30ml6. dat $datFile > tmp

m $datFile

mv tmp dem30ml6.dat

done

seoview

W \
~ip demd. xyz —intypa 1 -c 0x00££0000 0x000Off -out test.rgb -outtype 3

ipaste teat.rghb

m dem'renr, xyz
dem_merge —in dem_test_merge.txt -out demTest.Xyz

rm testl.rgb
geoview \
—in demTest.xyz \

—out testl.rgb \
“£1\
~nodra

w \
—bckqndl 0x££d0d0d0 \
-axes

-eyeinit -20718.97 23535.83 ~17637.21

-121.48  -29.64 \

OX££50b0BD OxfEbOBOBO \
-sunfile sun.txt \
~geale 1.0 1.0 -1.0

i ipaste testl.rgb

Hy Sty

geoview \
~in denl6.gem \

~intype 5 \

1\
-bckgudl 0x££d0d0d0 \

-axes
—eyeinit 22491.45 42066 46 ~38000.34 179.91 -37.34 \
-scale 1.0 1.0 -

0\
—offset ~4053120.0 0. 00.0

runXyzToGen

#t/binsosh

™ deml6.gem

geoview \
~in deml6.xyz \
-intype 1 \

7

AN

ype 1
~out deml§.gem \
-nodraw \
—“£1\
~bokgndl 0x££30d0d0 \
-axes \
—eyeinit ~20718.97 23535.83 —17637.21 ~121.48 -29.64 \
-elav brownToGrn.ect

-sunfile sun.txt \
-scale 1.0 1.0 -1.0

By Sy

™ deml6.rgh

geoview \
—in deml6.xyz \
~intype 1 \
—outtype 3 \
-out deml6.rgb \
—nodraw

TE1 N\
~bckgndl 0x££4030d0 \

-axes
—eyeinit -20718.97 23535.83 —17637.21 -121.48 -29.64 \
-elev brownToGrn.ect

-aunfile sub.txt \

-acale 1.0 1.0 ~1.0
ingworks demi6.rgb

runzclrToEct

#1/bin/sh
# USAGE runZclrToEct <zclr file>

min=730
max-2300
pawk ‘BEGIN [ elev = el

step = (e2-e1)/60.0
-0

sc
first = 0

i

{ 1f ($1 >= 12) sc =1

firat =
printf '\—20 Bf F£402x202x%02x\n", ~10000.0, 0, 0, ©

1
printf "$-20.8f FE302x802x202x\n*, elev, $4, $3, $2
elev += step

¥
}¢ el=$min e2-§max §1

# Liet DEM 7.5 minute filenames to merge.
# ¢ = total file count.

c 16

file0l.dat
bigdune.dem
anargosaval.dem
stripedhilla.den

file04.dat
craterflat.dem
bustedbutte.dem
jackassflats.dem

file02.dat
eastbeatty.dem
topopahspgow. dexn
topopahspg . dem

filel3.dat
filei2.dat
fileld.dat
file03.dat
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file12.dat

amargosaval.dem
file14.dat
file03.dat
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file04.dat
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file01.dat
bigdune.dem
craterflat.dem
bustedbutte.dem
file02.dat
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® . ¥1/bin/sh
if [ $% -1t 8 ]
o then
v [/ echo "Usage: $0 <ax> <ay> <az> <bx> <by> <bz> <cx> <cy> <cz> "
echo "$# of 8"
exit
fi
nawk ‘BEGIN {
printf "Given ax = %7.2f ay = %7.2f azg = %a.2f\n", ax, ay, az
printf ° bx = %7.2f by = %7.2f bz = %7.2f\n", bx, by, bz
printf " cx = %7.2f cy = %7.2f cz = %7.2f\n", cx, ¢y, c2
dtr = 3.14159265/180.0
al = ax - bx
N a2 = ay - by
- : a3 = az - bz
bl = ex - bx
b2 = ¢y - by
b3 = cz - bz
printf "vector one in world coordinates\n"
printf " n"
printf "al = %7.2f a2 = %7.2f a3 = $7.2f\n",al,a2,a3
printf "vector two in world coordinates\n"
printf " n" .
‘ printf "bl = $7.2f b2 = %7.2f b3 = %7.2f\n",bl,b2,b3
‘ nvx = a2*b3-a3*b2
. nvy = —(al*b3-a3+bl)
nvz = al*b2-a2*bl
Q;: len = sqgrt(nvx*nvx + nvy*nvy + nvz*nvz)
Pt nvx = nvx / len
4 ‘\ nvy = avy / len
- nvz = nvz / len
3 if (nvz > 0){
o [ nvx = nvx * -1
o g AJR) nvy - oy« 1
o nvz = nvz * -
~_ P < }
i - printf "normal vector in world coordinates\n"
H printf " \n" .
E printf "nvx = $7.2f nvy = $7.2f nvz = %7.2f\n",nvx,nvy,nvz
N
R ;
3% & # determine azimuth and dip of fault
Se A N £
JOL sBrike=atan2(nvx,nvy)/dtr
% ET o dipx90 - atan2({nvz,sqrt(nvy*nvy+nvx*nvx))/dtr
£
& 4
PRCE I if (sirike >= 360)
g ok w ike = strike — 360
s $ &y & i strike < 0)
y 5 oge B ] strike = strike + 360
& R
PR if (dip > 90)
g g 22 ¥ dip = 180 - dip
sl Folehs 4G
flopeyi i e ok printf "\nstrike = 37.2f\n",strike
b Egé 2%y 84 b printf "dip = %7.2f\n\n",dip .
IIER T
MESet IR A
] "EEg -ég sy B 3¢ ax=$1 ay=$2 az=$3 bx=$4 by=$5 bz=$6 cx=$7 cy=$8 cz=$9
R a8 31 o
a1 FS
Sy :
SlEFELIEEE § ° ¢
§1288ymuny uy X
& YiE T

Vawie  Scpi?r foa Deacamipo oo

Sraesns DD D> OF Towes o N

~ je—
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Arc: describe outline

Xmax

Xmin
4. Register raster image with outline

)

er image corners

mouse click on

, then left

ddle mouse in first 2 smaller windows to place yellow outline ov

er i ¢ ;

goto gorrn Vé/'l_ndow and left mouse click on raster image corner.
VE TRANSFORMATION button
Image and coverage

ot: arcs /u6/gisdb/d20!ib/roads/ymlocal/bbutm

repeat steps 4.1 and 4.2 for two more corners
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5. Display
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7+ Linecolor  Blue
7+ arcs rushgeo

patch 3,50 1.5 6.55 2.0
linesymbol 5

1linecolor green

itne 3.55 1.95 4.05 1.95
linecolor red

line 3.55 1.65 4.05 1.65
- /* linecoler cyan

7* line 3.55 1.35 4.05 1.35
/% 1linesymbol 9

7% 1inecolor yellow

/% lne 3.55 1.05 4.05 1.05
/% linecolor blue
7% lne 3.55 .75 4.05 .75
textsize 10 pt
move .25 1.90
text *Bedinger, Sargent, & Langer (1990)°
move 4.25 1.60
text *Burbey and Prudic {1991)*
4.25 1.
*Rice {1984)°
7* move 4.25 1,
/* text “*Waddell, Robison, Blankennagel (1984)"
7% move 4.25 .
7 text "Rush  (1970)"

map end

display 1040
docuacale.gra
plot. docuscale.map
quir

&striion 9999

dirplay 9999 3
/* postscript docuscale.gra docuscale.ps
send

Arc: > 1Ic <

[
Workapace: /U5 /RKLAR

Available Coverages
MEXCITYBOX
Arc: |> describe mexcitybox <|

Description of SINGLE precision coverage mexcltybox

COVERAGE BOUNDARY

STATUS
The coverage has not been Edited since the last BUILD or CLEAN.

NO COORDINATE SYSTEM DEFINED

dre: > cp /pacrl/brent/mexico2/buRgbs/mexsmall.ras . <|
Submitting command to Operating System

Arc: |> 18 <[

Submitting command to Operating System ...

Arc: |> register <j

Usage: REGISTER <image> (cover] [linecolor) (band | COMPOSITE} (red_band}
- {green_band} [blue_band)
Arc: |> register mexsmall.ras mexcitybox <|

ARCS POLYGONS
Axcs - 4 Polygons = [
Segments - 4 There s NO Polygon Topology.
0 bytes of Arc Attribute Data 0 bytes of Polygen Attribute Data
NODES POINTS
Nodes = 0 Label Points = 1
0 bytes of Hode Attribute Data
TOLERANCES SECONDARY FEATURES
Fuzzy = 0.002 N Tics - 4
Dangle = 0.000 § Links = 0

Xmin = -100.000 Ymin = 18,000
Xmax - ~98,000 Ymax - 20.000
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Matehing Geological Faults Using
Image Processing Techniques
Applied to Hill-Shaded Digital Elevation Models'
D. Brent Henderson and David A. Ferrill

Center for Nuclear Waste Regulatory Analyses,
Southwest Research Institute, 6220 Culebra Road, San Antonio, Texas 78238

Introduction

Information potentially subject to copyright protection
was redacted from this location. The redacted material
is from an article written for the referenced IEEE

Symposium.
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Methodology

Results

Information potentially subject to copyright protection
was redacted from this section and the methodology
section. The redacted material is from the referenced
material on pp. 66-67.

///////////////////////////////////////////////

/7/

/i Brent Henderson
M tho

Z D:te. 11-29-95

YA ed by the Center for Nuclear Waste Regulatory
A 2;:;;:55 (CRWRR), Southwest Research Institute (SWRI),
7/ Gan Antonlo, Texas, USA.
A ne 07720735 Souciuest Research Institute
copyrl9 rights reserved.
7/ nis software ls a trade secret owned by Southwest Research
T fute, with access limited except as required for use by
authorized users.

7/ his program was devoloped under sponsorship of the U.S.
ﬂ Teieat Regulatory Commission, contract number NRC-02-93-005.
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eviaion History
Z Eegs imageProc.ct+,v §

/5/////////////////////////////////////////////////

sinclude <stdio.h>
tinclude <lostream.h>
pinclude <math.h>

sinclude ‘*imageObj.hh”

tinciude “viewerobj.nh*
finclude “"kernel.hh”

Vi nmcuon prototypes

Yoid ipGeten(unsigned short *, // data
int, /7 %
int, 7y
int, /7 wiath
int, // height
unaigned short, // threshold
unsigned short [81):

void 1pGet9n(unsigned short *, // data
int, /7 %
int, /79
int, /7 width

int, 77 height
float {91):

short  ipTransCnt{unsigned short {8]);

short  lpHonZeros(unsigned short (8]);
// Functions
void short threshald ) {
unsigned short +d = NULL:
int width;
int height;
// Begin

cout << "Begin i{pThreshold.” << endl << flush;
1muge0bj getData(sd, 4width, &height);

£ {d == NULL) return;
A th =0

for (int y=0: y < hedght; ye+) [
for (int x~0; x < width: x3+} {
1f (*(d+n) < threshold} {
*(d+n} = 0;
) else {
*(d+n) = 65535;

Beer

1
)
viewercbj.display();

} // End
void ipSkeletenlze( void ) {
unsigned sho: NULL;
int wldth.
int hetght;
unsigned short threshold - 32768;
unsigned short pl8l;
short s
short. [
short. nz:
short. foundNodeToDelete = 1;
short. loopCat - O
// Begin

cout << "Begin ipSkeletonize." << endl << flush;
imageObj.getData(sd, &vwidth, &height):
if (d == NULL) return;

7/ Mllocate delete flag space
£ - (short r)XtMalloc{sizeof{short) * width * height);
1€ (£ == BULL) (
cout << "Error cannot malloc £ = "
<< width*height << endl << flush;
1

while ((foundllodc?abelete) 56 (loopCnt < 10000)) (
foundNodeTolelete =
loopCnt++;

/i
// Step 1: flag border polnts for deletion

int n - 0;
for (int y=0; y < height; y++) {
for (int x-m x < width: x++) [ .
*{f+n)
if ('(dfn) < threshold} (
// Get B neighbora p2-p9
ipGetn(d, x, y, width, height, threshold, p}:
tr = ipTransCnt(p):
nz - ipNonZeros(p);
1f {(nz < 7) &
(nz > 1) &&
(tr == 1) &&
((P(O] * p[2] * pl4]} == 0} &&
¢tpl2] * pl4] * pl61} == 0)) (
// Mark node to be deleted
*{esny - 1;
foundNodeToDeletes+;

1
) // end 1f d < threshold
nee;
1 7/ end for x
} /7 end fory

n-0;
for (y=0; y < height: y++) {
for (int x=0; x < width; x++) (
1f (#(f+n) == 1)

t
+(d+n) = 45535;
]
ntts
1 // end for x
} /7 end fory

/
// Step 3: flag remaining border points for deletion
/.

n -0
for (y=0; y < height: y++) (
for (int x=0; x < width; x++) {
+{f4n) = 0;

) /o5

o, ]
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i NI
Tor (y-0; y < helgnt; y++) [ P I‘
/. for (int x~0; x < width; x++) [ 1l
I (v(d+n) < threshold) ( /7 Step 3: apply new gray values to image *(d+n) = (unsigned short)flaorf(*(£+n)): i
/7 Get 8 neighbors p2-p9 vold ipHult( float z ) [ 2 née; il
ipGetSu(d, x, y. width, height, threshold, py: unsigned short «d - NULL; n o~ 0: ) /7 end for x | fl
tr - ipTranaCat(p int width; for (y=0: y < heighi } /7 end for y i !
nz « ipNonZeros(p): int helght; for (int x=0: x < width; x++) {
if ((nz < 7) && // Begin p = *(d+n}; L€ (£ 1= NULL) XtFree{{char =}f); [ . ]
{0z > 1) 5 cout << "Begin IpMult.® << endl << flush; : *(d+n) = (unsigned short)floorf(r(newgray+p)}; viewerobj.display(}; ]
(tr == 1) imageObj .getData(sd, &width, sheight); Nt } // End i
((p10] *'p{2] * p[6])) == 03 s& if (d == NULL) return; . d i i
((plO] * pl4} * pl6}) == 0)) | int n = 0 i | ) 4
/7 Mark node to be deleted for (Iat y=0; y < hekght; ye4) { |
- *(f+n) - 1; for {int x=D: x < width: x++) if (newgray I= NULL) XtFree((char *)newgray); void ipKernelSa( void ) { ‘
foundNodeToDelete++; float mf =~ {Float)(*{d+n)} * z; if (hist 1= NULL) XtFree{{chac *)hist}; i
] int  mi - (int}floorf(mf); } /7 End N
} // end if d < threshold EE (mi < 0) mi - 0; viewerobj.display(): [
nees 1f (mi > 65535) mi = 65535, | /7 End ‘ i
1 // end for x *(d+n) = (unslgned short)mi: it
) 77 emd for y nie; void ipKernel7a¢ vold ) { I i
) ! i
/ 1 void tpKernelda( void ) | } /7 End K
7/ Step 4: delete flagged points from step 3 viewer0bj.display(); unsigned short od = NULL; R |
/. 1 // End int width;
R~ 0 I int height;
for [y=0; y < helght; y++) { void ipHistEg( void } [ /7 Begin
for (int x=0; x < width: x++) [ ““519n=d short *d = BULL:- ! L 8 ceut << "Begin ipKernel3," << endl << flush:
If (r(f+n) == 1) [ tn width - 3 - imageObj.getData(sd, swidth, shelght): Vi
*(d+n) - 55535; lnt height; i = " if {4 == NULL) return: // Internal functlons 1
1 unsigned short P: i h . . // Prompt user for kernel 17 i
e // Begin o kernelFile(); void IpGetBn{unsigned short +d,
} 7/ end for x cout << "Begin ipilistEg." << end) << (lush. R . ] 1.
V77 end for y imageobj.getData(sd, &width, &height): ; o nt v,
f (& == AULL) retn L = int width,
cout << " Fouand " toundNodeTobelete << * nodes to delete,* - ' . vold ipl(ernv:l!b( (]ea[ m[S] i int heighe,
<< endl << flush / unsigned short - NUL] unsigned short threshold,
viewerobj.display{) /7 Step 1: compute histogram of original image ! tn widt!l, unsigned short p(8]) {
1 // end while foundtodeToDelete kx [ 1,"; height;
1€ LE1- NOLL) XeFree((char *)f); Int shist » (int ¢)XeMalloc(sizeof(int)*65536): 3 . 7/ Begin 77 Begin [
) // End if (hist uLLy { imageObj.getData(sd, &width, sheight}; [
cout << "Error, could not malloc hist.” if (d ~= NULL) return; /A P7 PO Pl
<< endl << flush; 7 P6 D P2
void iplovert( veid ) { return; 77 Allut:ar.e filtered data space Vi P5 P4 P3 !
unsigned short *d = NULL: i float *f = NULL; /,
int width; f = (float ')XtMalloc(s)zcof(fleat) * width * height); if x < 1) { i
int height; int n; L (f == NULL) [ if {y < 1)
/7 Begin for {n = 0: n < 65536: n+r) { cout << "l:zror cannot malloc f = * // Lower-left edge . il
cout << "Begin ipInvert.” << endl << flush; +(hist+n) = << width*height << endl << fluah; - -(d}xi(yﬂ,.wmth, ‘[
imageObj.getData(&d, swidth, &height); . ] pu = *(d+{xr1)+(y+1) *width); !
if {d -- NOLL) return; Pl2] = *{d+{x+1}+y*uidth); |
int n - n o~ 0; // Kernel p(3] = *(d+(x+l}+y*width); [
for {int y=0: y < height; y-+) for {int y=0; y < helght; y=+) { / m0 w3 me pl4] = s(dix+y*width);
far (int x=0; x < width; x++) { for (int x=0; x < width: x++) { 7 M omi w7 PI5] = *(dextyswidth):
*(d+n} = G55J5 - v(d+n); p o= t(de); 77 m2 m5 me pI6] = *(d+x+yrwidth); 1
nee; *(hlstep} += 1: : . PI7E = *(dsx+(y+])ruideny; .
1 nies // Mult filters } else if (y > (height-2)} {
} ] float pIs]; // Upper-lett edge
viewerobj.display(): ) int o = 05 pIO] = r(d+xty*width);
) // End for (int y=0, y < netghts 1) { pl1) =
Y/ X € width; . x+s) [ pl2) = |
void ipAdd( int A // Step 2: compute new gray values . pI3) = i
unsigned short = NULL;: // Get 8 nqunbor pla} - |
int ian float pixscale = 1.0/(float){width*height); ipGetdn(d, x, y, width, heighc, p}; pIs] =
int height tloat ng; for (int & = 0; i< 95 ive) [ PI6] = *(dtx+yswidth);
// Begin // cout << § << Pi7] = *(d+x+y*width);
cout << "Begin ipAdd." << endl << flush; float *newgray = << FLEHMI/256.0 << 7 m ] else { j
imageObj.getbata(sd, &width, &height): tfloat $ftalloc(sizeof (float) #65536) // << mii] << " v = // Left edge |
if {d == NOLL) return; 1f (newgray == HULL} ( << p[11/256.0 << endl: PIO} = *(dsx+(y+1)*width);
int o - 07 cout << -znm—, could not malloc newgray.® -(nn) += m{) * pLil: Pil) - *(d+(x+1}+({y+l)*widen); |
for (int y-0; y < height: y+=) << endl << flush; P(2] = *(d+(x+1)+y*width); 1
for (int x=D: x < width; x++} { return; 1e (*{f+n) > 65535.0) *(f+n) = 65535.0; PI3] = *(d+(k+1)+(y-1)*width);
int at = *{d+n) + 2 - If (*(€+n) < 0.0) *{f+n) = 0. Pl4) = s{d+x+{y~1}*width);
if (al < 0) ai = 0; // cout << *(£+n)/256.0 << endh <c endl << flush; PI5) = *(dx+(y-1)*width):
4f fai > 65535) ai - 65535; s Pi6] = *(drxtytwidth);
*(den) = air B < 655365 nve) )} // end for x pI7] = *(dex+(y+1)*wldth);
ey sum += *(hist+ 1 // end for y . )] ¥
} ng = ((float)sllm'55535 0)'pix5cal=, . ] else 1f (x > {width-2}} [ I
] if (ng < 0.0} ng = // Save results 1€ (y <1
cout << endl <= flush; . Lf (ng > 55835 0) ng = 65535.0; n - 0; // Lower-right edge i |
viewerObj.display(}; *(newgray+n) = ng: |
) // End }

|
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0] = *(d-x+{y+1)*widch);

1] = *{dex+{y+1) *wideh):

2] = #{dsxsy*width):

3] w t(arxeyavidib);

4} = r(dexeyrwidth);

5] = *{d+(x-1)+y*width);

6] = *(dr(x-1)+y*width);

7] = +{d+(x-1)}+(y+1)*width):
e

a
NDTUYTTTDY

se 1f (y > (height-2)) {
'/ Upper-rlght edge

0} = *(dex+y=width);

1] - (dex+yrwideh);

2] = *(dsxryrwidth);

3] = s(d+x+{y-1)rwidth);

4] = *{a+x+(y-1)width);

5} = s(a+(x-1)+(y-1)*width);
6] = *{d+(x-1)+y*width);

7) = *(d+(x-1)+y*width};

BTV TYT

~ e(dex+(yrl)vidth):
~ t{d+x+(y+1}*width);

- +(dextyrwidth);

- +(d+x+(g-1}*width)s

= *{d+x+{y-1}*width}:

= (@+(x-1)+(y-1)*width):
- +{d+(x-1)+y*wldth);

- r{d+(x-1)+({y+1)*width):

]
) else if (y < 1) {

ty
// Lower-left edge

#{dax+(y+1) *width) :
*(dex+yrtwidth);
*(dex+yrwidth)
*{dex+(y+1l)owidth);
sd+x+yrwidthy;
a{d+x+yrwidth);
*{d+(x+1)+{y+1) *width);
*{de{x+1)yrwideh);
*(d+(x+1)+y*width);
1f {y > (height-2)) [
Upper-left edge
0] = *{d+x+y*width);
*d+x+yrwideh);
s{atx+(y=1}*wideh);
*+(d+x+yrwidth)
*(a+x+yruidth);
«(dox+{y-1)rwidth);
*dr(xslyiyswidth);
»{d+{x+1) +yrwidth); .
+(@+(x+1) +(y-1) *width) ;

et

TN
N

89TV Y TV

e e
EEEEER]

a
N
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/ Left edge
PIOI = *(déxs(yslyswidih):
Pl1] ~ *(d+x+y*wldth);

// Lower edge pl2] = *(d+x+{y-1)*width);
PIO} = *(dex+{y+1)ewicith); pI3] = s(dsx+{y+l)*width);
pily = *(d+(x+1)+(y+1)*width); pl4] = *{dvx+yrwideh);
pl2] = *(d+{x+1)+y*width); pi5} = *{d+x+(y-1}ewidth);
pI3] = *(d+{x+1)+y*wideth); PI6F = *{A+{x+1)+(y+1)*wldth):
pl4] = s{a+x+yswidth); PI7) = *(d+{x+1)+y*nidtn);
pIS] = *{d+(x-1)+yswidch): PIB] = #(a+(x+l)+(y-1)*wideh);
pI6] = *(d+(x-1)+y*width); I}
p(7) = *(d+(x-1)+(y+1)twidtn); } else &f (x > (width=2)) {
} else if (y > (height-2)) RETER
// Upper edge /7 Lower-right edge
pl0] = »(dsx+yvwidth); PLOI = *(a+(x-1)+(y+1]=width);
PI1] = *(d+(x+l)+y*width); pl1] = *(d+(x-1) tytwidth):
pE2] = *(d+(x+1)+y*width); pl2] = *(d+(x-1}+y*width};
PI3] = *(d+(x+1)+{y-1)*wideh); pI3] - *(d+x+(y+1)swidth):
pld] = v(dex+(y-1)*width}; Pl4] = *(dextyrwidth);
pI5] = *(d+(x-1)+(y-1)*widch); pIS] = *(Asx+y*width);
pI6] = *(a+(x-1}+y*width): pl6) = *{dx+(y+l)*width);
pI7] = *(a+(x-1}+y*width): pI7) = *(d+xsy*wideh);
| else pIB] = *(d+x+y*width):
/7 Bot on the edge ) else if (y > thelght-2}) [
PI0] = *(dex+{y+1)ruidth); 7/ Upper-tight edge
PI1) = #(d+(x+1)+(y+1)twidtn); piO] = *(dr(x-1)+y*width);
PI2] = *(d+(x+1)+y*width}; pl1] = r{d+{x-1)+y*width);
pI3] = #(d+(x+1}+({y-1)*width); pl2} = *{d+(x-1)+(y-L)*width):
pla} = *(dex+(y-1)*width): pl3) = *{dex+y*width):
PIS) = *(d+(x-1)+(y-1)*width); pl4] = *(dex+yrwidth);
BI6] = *(d+{x-1)+y*width}; piS] = *(dtx+(y-1)width)s
pl7] = #(d+(x-1)+(y+1) *wideth); pl6] = *(dex+ytwidth);
1 PI7} = *{dsx+yswidth):
for (int 1=0: i<B: 1++) pl8) = *(drx+(y-1)*width);
if {p(l) < threshold} ( ] else (
plil = 1; /7 Right edge
) else { p(0] = #(d+(x-1)+(y+1)*width);
plil = pl1] = *{d+(x-1)+y*width);
) pl2] = t{d+{x-1)+(y-1)*width};
} PI3) = *{drx+{y+1)*width);
) Pl4) = »{d+x+yvwidth);
pI5) = *{d+x+(y-1)*width);
vatd ipGetdn(unsigned short *d, pl6] = *(drx+(y+1}*width
1 pl7] - *{d+x+y*width);
int y, pI8] = *{d+x+(y-1)4width);
int width, }
int height, ] else if (y < 1) (
float pioh) | /7 Lower edge
/s PO} = *(dr(x-1)+(y+1)*wldth);
77/ Begin pl1) = *(d+(x-1)+y*width};
PI2] = *(d+(x-1)+yswidth)s
/7 90 P3P p(3] = *(d+x+(y+1)*width):

Pl4] = *(d+x+yiwidth);
PI5] - *(dexryrwideh):
PIS] = *(ae(x+1)+(y+l)*width);
PI7] = #{de{x+1)+yewideh);
PI8] = *(dr(x+1)+y*widtn};
} else if (y > (height-2)) {
// Upper edge
PI@] = *(d+(x~-1)+y*width);
PI1] = #(d+(x~1)+y*width
PI2] = *{de{x-1)+(y-1)*width);
PI3] - *(drxtyrwidth);
Pl4) = *(d+x+ytwideh);
PIS) = *(dexs(y-1)*width);
PI6) = *(d+({x+1)+yrwldth);
PI7] = *(d+(x+1)+yswidth):
PI8] = +{d+{x+1)+(y-1)*widtn):
1 else
// Not on the edge
PIO} =~ *(d«(x-1}+({y+l}*width);
pI1] = *(d+(x-1}+y*width);
PI2] = *(d+(x-1)+(y-1}*width};
Pl3] = *(d+x+{y+1)*width);
PI4] = *({dtx+y*width);
PI5] = *(d+x+(y-1)*width);
pE6) = *(d+(x+1)+(y+1)*width);
PI7] = *(de(x+l)+yewidth);
, PIB] = *(d+(x+1)+(y-1)rwidth);
}
short  ipTransCat{unsigned shore pld)) [
// Begin
for (int i~1; i<8; i++) {
LE ((p[4~1) == 0) &6 (p(1] == 1)} {
cre:
}
)
LE ((p[0) == 1) s& (P[7] == 0)) c++;
return c;
]
short  ipNonZeros(unsigned short p[8]) {
short e = 0;
7/ Begin
for (int i~
if (pli}
ot

return c;
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7/ Filename: ras2vec,ctt

// Author: Brent Henderson

// Date: 11-29-95

7

77 Seveloped by the Center for Nuclear Waste Regulatory
77  Analyses (CHWRA)., Southwest Research Institute (SwRI}.
/7  San Antonlo, Texas, USA.

I

77 copyright 07/20/95 Institute

a A1l rights reserved.

A

77 This software is a trade secret owned by Southwest Research
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7/ authorized users.

/
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/7

// Purpose:

// Image processing routines.

/ .

ﬁ/ $Header: §

/"

77 Revision History
7/ S$iog: ras2vec.c++,v §
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// UBIX includes
¥include <stdio.h>
#1include <lostream.h>
tinclude <fstream.h>
¥include <string.h>

// Xt/Motif includes
vinclude <Xm/Xm.h>
stnclude <Xm/FlleSB.h>

// ppplication includes
¥include *imageObj.hh”
ainclude *1inObj.hh”

sinclude *linVecObj.hh"
sinclude "viewerObj.hh"

typedef struct |
int lineid:

int X:

v

int
1 RasLineType:
// Global vars

static  ResLineType  *iaslines = SULL;
int

static srasFlag = NULL:
static int rasid = 100;
static  int raslacat -
static  int yasN[B] = ( 0, 1, -1, 2, =2, 3, -3, 4 };
extern Widget topLevel;
/s
77 Function prototypes
void rasGet8a(unsigned short *, // data
int 783
int, "y
int, 77 width
int, 77/ height
unsigned short, 7/ threshold

unaigned short (8]):

void rashcceptCB{Widget, XtPointer, XtPointer:
vold rasCancelCB(Widget, XtPointer, XtPointer.

TasSTohNghbrs( unsigned short *, /7 data
int

77 width
inc, 7/ height A
int, 77, threshold
int, 7 %
ne, "y
int 77 lastn

vold rasWriteVert( int, // X

nt,

/7Y
int // width
)i

void rasFindXY ( int,  // B .
in 77 % 5
int, /1Y & F
int *, // xn 8
int ¢ //yB i
b E

votd rasWriteLinmes {(void):

V.
// Functions
/e ’ 3
Yoid ras2vec( void ) | 4
unsigned short +d = NULL:
unsigned short threshold = 1276B; . X
int width;
height;
// Begin ¥

cout << "Begin ras2vec.® << endl << flush;
inageOb3.getData(sd, &width, sheight}:
if (4 == NULL) return; 4

/7 Bllocate space for line rasFlag for each node
fasflag = (int *)XtMalloc(sizeof(int} * width * height): 3
1f (rasFlag == NULL) . &
cout << "Error cannot malloc rasFlag = *
<< widtheheight << endl << flush:
)
/7 Allocate space for lineid data
{asLines = (RasLineType *)KtMalloc{sizeof(RasLineType) * width * helght);
if (raslines == NULL)
cout << "Error cannot malloc rasLines =
<< width*height << endl << flush:

1 |

/s
77 Step 1: initlalize line numbers to 0
/s
int n -
for (int y=0; y < height; y+¢) (
for {(int x=0; x < width; x++} [
*({xasFlagen) = O:
(raoLinestn) ->lineld = 01
nets
} /7 end for x
] 7/ end for ¥

7
77 Step 2: search pixel by pixel for connectivity
/,

n«0;
for (y=0: y < height; y++) {
for (Int x=0; x < width; x++) {
if ((*(rasFlag+n) == 0} &5
{*(d+n) < threshold}) [

rasWriteVert(x,y,width);
rasSrchiighbrs (d,width, height, threshold,x,y,0};
rasldés; B

) 7/ end if d < threshold

rasavec,c++

Lot

) /7 end for x
V77 end for y

// Write rasiines data to file

Taswritetines()

Y/

LfE'(X;AsFlag I= NULL) XtFree{(char *)rasFlag);

/- -
// Internal functions

void rasGetan

tunsigned short *d,
in

nt y,

int width,

int hefght,

unsigned short threshold.
unsigned short p[8]) {

int offset[8]);
/7 Begin
7 7 P20 Pl
i 6 D P2
7 PS P4 p3
1t (x < 1) {
if {y < 1) (
// Lower-left edge
0ffset[0) = (w+(y+l)*width):
offset[1) = ((x+1)+(y+1)*width};

1
offset[2
offaet|3

4

= ((x+l)sy*width);
i

// Uoffseroffseter-left edge
-1 i

offset [0
offset(l
offset(2
offset[3
offset[4
offset{s
offset[6
offset[?
) else [

{{x+1)+y*width);
{(x+1)+(y-1)*width);:
(T’(Y-J)'wldr_h);

/7 Left edge

offset
offset
offset
offset
offaet
offset
offset
offset

Sohawero

]
1 elae 1€ (x >
L€ (y < 1)

= (x+(ye1)ewidth);
= ({x+1)+(y~1)*width);
= ((x+1)+y*width);
= ((x+1)+(y-1)*width};
- (’;*(Y'l)'wid:h);

-1
< -1

twlden-2y)
[

// Lower-right edge

of fset
offset
offset
offset
offset
offset
offset[6
offset{7]

VEGRES

g
RESCATR T

= ((x-2)+yvwidth);
= ((x-1)+(y+1)*width);
(

} else if (y > (helight-2))
// Uotfsetoffseter-right edge

offset [0
offset.
offset
offset

1
2
3
offset[4

= {xt{y=1)*widen);

Sffset[5) = ((X-1)+({y-1)*width);
offset{6} = {(x-1)+yswidth); )

oftset(7] - ~

1 else (
/7 Right cdye
Qffset[0) = (x+(y+l) width):
offset{1] - -~
offset(2
offset (3
offset(d4] = (x+(y-1)*width);
offset[5] « ((x-1)4(y-1)*width);
offset[6) = ((x-1)+yrwidth):
offset{7] = ((x-1}+(y+1)*width);

ds
offser[0]) = (x+{y+1)*width);
offsetil} = ((x+1)+(y+l)*width);
offset(2] = ((x+1)+yswidth);
offaer(3] = -1;
offset[4] =
offset[5] = -1;
offset{6] = ((x-1)ry*width):
Offset (7} .= ((x-1)+(y+l)*width);
I else if (y > (height-2)) [
// Uoffsetaffseter edge
offset[0] = ~1;
oftset[1] - -1;
offset{2] = | (x+1)+ywidthy;
offset(3]. = ((x+1)+(y-1)*width);
offset[4] = (x+{y-1)*width);
offset[5] - ((x-1)4(y-1)*width);
offseti6) - ((x-1)+y*width);
offset(7} = -1;
) else {
// Wot on the edge
offset[0] = (x+(y+1)*width);
offset{1] = ((x+1)+(y+1)=width):
offset([2} = ((x+1)+y*width);
offaet (3] = ({x+L)+(y-1)*width);
offset(4] = (x+(y-1)+wideh);
offset(5] = ((x-1)+{y~1)*width);
offset[6] = ({x-1)+y*width): '
offset[7) = ((x-1)+(y+1)*width);

}

for (int 1-0; i<8; t++) (
if (offset(l] == -1} {
Pli} = 0;
) else {
LE ( (*(dvoffsetfi]) < thrashold) s&
//(-( Flageot faet(11) == 0)) [
Wode value Is less than thresh
7y Yous valve s hreshold and

pl1) - 1;
) else (
plil - 0;

1

]
vold  rasSrchNghbrs( unsigned short sd,
int W

int height,
int threshold,
int x,

int y,

int 1lastn

)
unsigned short ! pI8);
int xnz
int yn:
// Begin

// Get 8 neighbors p0-p7
rasGetdn{d, X, y, width, height, threshold, p);

// Search neighbors starting with lastn

I




ﬂlh‘ib‘.. i

,umm,“nl
i

i
"l

for (Int 1 = 0: 1 < 87 i+%) (
int n - lastn + rasN[i]:
if (n < 0)

no4- Uy
) else Lf (n > 7) {
n 8:

]

if (pln) == 1) (
rasPindX¥(n,x,y, 6xn,&y0)
rasWritevert{xn,yn width):
rasSrchNghbrs{d,width, height, threshold,xn,yn,n);
break;

1
)
) // end rasSrchNghbrs

vold  rasWriteVert{ xnc x.

1nl’. iacn
{

// Begin
(rasLines+rasldCnt)->lipeid = rasld;
(rasLines+rasldCnt)=>x = x:
(rasLines+rasldCnt)->y = y;
rasIdCnt++;

// Mark node’s rasFl
'(!Asl—‘laqex*(y'width)) -1:

votd  rasFindXY { iut n,
in

%,
int y,
int *xn.
int *yn ) (
7/ Begin
switch (n) {
xn = x;
*yn = y+l;
break;

break:
1 // end switch
)

void rasWriteLines(void) [

XmFONTLIST_DEFAULT_TAG) ;
XtSetArg {args{0), XmNpattern, msg):
rasFilewidget - nCreaterilestlect lonbialog ¢
topLevel,
"LIN",
args,

1)
XtaddCallback (rasFileWldget, XmokCallback,
rasAcceptCB, NULL):
XtAdaCallback (ruFuemdqeL, XmlcancelCallback,
aaCancelCB, NULL):
Xmsnrlngl‘ree(msg) 5

1

XtManageChild (rasFileWidget);

XtPopup (XtParent (rasFileWidget), XtGrabNone):
1 // end rasWriteLines

void rasAcceptCB{Widget v,
XtPointer,
XtPointer callbata ) {
char *file = NULL:
buf(1024];

XmFileSelectionBoxCallbackStruct *cbs
{XmFileSelectionBoxCallbackStruct *) callData;
// Begin
1f (cbs) |
if {1XmStringGetLtoR(cbs->value, XMFONTLIST_DEFAULT_TAG, sfile))
return; // internal error
{void) strepy (buf, flle
Xtfree (file); // free allocar_cd data from XmStringGetLtoR()
// Open output file
ofstream outFile(buf,los::out):
if {foutFile} [
cerr << "File not opened: " << buf << endl;
return;

1

// Get scale data so that we can transtorm

77 from pixel to map mpac

LinFileAttributeType lattr - 1inob.getAttributes():

float scalex = 1.0/(lattr->scale[0}):

float scaley = 1.0/(lattr->scale{l]):

cout << “Pixel to map scale = * << * " << scalex
<< * = << scaley << end) << flush;

/7 Weed out lines with only 1 vertex
1ot firstone - 1;
int lastld;
int lasti;
for {int n = 0; u < rasTdCnt; n++) [
1f {(rasLines+n)->lineid == 0) ¢
break.
} els
i (tuswne) (
lastId = (rasLines+n)->lineid:
lastdl = n;
firstone = 0;
} else {
1€ (lastId 1= (rasLines+n)->lineld) (
if ((n - lasth) < 2)
(rasLines+lastN)->1ineid =

lastld = (rasbLines+n}->lineid;
lasth = n;

1
1
) // end for loop

if ((rasLines+n-2)->lineid I= {rasLines+n-1)->lineid) {
{rasLines+n-1)->lineid = 0;

atatic Widget rasFilewidget;
/7 Begin /7 Write data to file
if (nuruemdqe:) [{ firstone = 1

Arg args(l lastId:

XmString msg - XmStringCreateLtoR {"*.1in", for (n = 0; n < rasldCnt; n++) {

Tf ({rasLines+n)->Llineid = 0J [
1f (firstone)
outFile << * " << {rasiimesen)->llneid << endl;
lastld = (rasLines+n)->lineid;
firstone = 0;
] else {
1f (lastid 1= (rasLines+n)->lineid) {
outFile << *END® << endl;
OutFile << " " << (rasLines+n)->lineid << endl;
lastld = (rasLines+n)->lineid;
1
1
outFile << ((rasLines+n)->x ¢ scalex) + lattr->mapMin[0}
<"
<< ((rasLines+n}->y * scaley) + lattr->mapHin(l]
<<
)
1 // end for loop
outFile << "END" << endl;

GutFile << "END* << endl:
outFile << flush:

linvecOb).read(buf,0};

1f (rasLines |~ NULL) XtFree{{char *)rasLines);
XtUnmanageChild (w);
1

viewerobj.display():

} // end rashcceptCB

void rasCanceiCB { Widget w,
XtPointer,
XtPointer) {
XtUnpanageChild (w):

oo
—>

\(\3:
N‘
—P
=




C\)rbgrmx o -(r\&\%\s Cardddn Sy kg 2

Method for finding candidate stress states 12-22-95

—_— 1. Record sample slip vectors

1 8t

' ‘ For each stress state:

1 B Sample lower hemisphere every 10 deg (10*36)+1 = 361:
Record 9-bit fltstrike

}____________ 7-bit fltdip

ﬁ———4;————~——— sX

9-bit slipaz
7-bit slipplg 9+7+9+7bits = 4 bytes

Bytes / stress state = 361*4 = 1444 bytes

Stress states at 10mag/l0deg steps =

0 - 100 = 11 "
sy 0 - 100 = 11
sz 0 - 100 = 11
dx 0 - 360 = 36

N

R (1173) * 36 = 47916 states

File size = 1444 * 47916 = 70MB 1490 2 fn G chbe (2igd

(Assumes sx is always vertical)

|— 2. Application for finding candidate stress states

Given: fltstrike fltdip slipaz slipplg

Find: candidate stress states

i.W\WX‘ @W4M L&M&\ PENVOW ?

F(\o.-\, L&\:\o\ 0“5:\‘& O-\ S‘\'rv@\{«g Mgffb o‘F . QQ{—‘X‘ cré \/\(f/dw

.T\AAAA/\% %v(\J \kst\\g beadd T Ak, mMS ’\'\:w\’

S\:M(\jm Seeri MO}\B*‘:k) Ve Wl Nowd, Reno

e 17
\ [

-
Cos Q b 'lfl

| [¥ivdStress datal.bin 250 10 338 10 | sort > £l

e

O8xys = 1 20 30 Rx= 10 Fstrike = 250 Fdip - 10 Saz = 328  Splg = 10
98xyz= 1 20 30 Rx = 320 Fstrike ~ 250 Fdip = 10 Saz = 328 Splg = 10
4| o8xyz= 1 20 20 R = 30 Fatrike ~ 250 Fdip = 10 Saz = 328  Splg = 10
98xys- 1 20 30 Rx = 190 Fstrike = 350 Fdip = 10 Saz = 328 Splg = 10
9 8xyz = 1 20 30 Rx = 200 Fatrike - 250 Fdip = 10 Saz = 328 Splg = 10
0 8xys = 1 20 30 Rx = 210 Patrike = 250 FPdip - 10 Saz - 328 Splg = 10
98xye= 1 20 50 BRx = 50 Fatrike ~ 250 Fdip - 10 Saz = 328 Splg = 10
98xyse 1 20 50 Rx = 330 Fstrike = 250 Fdip = 10 Saz = 328 Splg = 10
08xys= 1 30 20 Rx = 100 Fstrike = 250 Fdip = 10 Saz = 328  Spig = 10
08xyz= 1 30 20 Rx = 110 Fstrike = 250 Fdip = 10 Saz - 328 Splg = 10

‘2indStress datal.bin 50 30 128 29 | mort > t2

0 8xys~ 1 10 70 Rx - 40 Fstrike = 50 Fdip ~ 30 Saz = 128  Splg = 29
0Sxye - 1 10 70 Bx = 230 Pstrike = 50 Fdip = 30 Saz = 128 Splg = 29
O8xys - 1 10 80 FRx = 40 Fstrike = 50 Fdlp = 30 Saz = 128  Splg - 29
08xyz= 1 10 80 Rx = 220 Fstrike = 50 Fdip = 30 Saz = 128 Splg - 29
O8xyz= 1 10 90 - Rx = 40 Fetrike = 50 Fdip - 30 Saz - 128 Splg - 29
0 Sxys = S0 Rx = 220 Fstrike -~ 50 Fdip - 30 Saz - 128 Splg = 29

1 10
08xyz = 1 10100 Rx = 40 Pstrike = 50 Fdip = 30 Saz = 128 Splg = 29
0 8xys ~ 1 10 100 BRx = 320 Fstrike = 50 Fdip ~ 30 Saz = 128  Sply = 29
0 8xys~ 1 20 30 Rx = 20 Fstrike = 50 Fdip = 30 Saz = 128 Splg = 29
0 6xyz = 1 20 30 Rx = 160 Fstrike = 50 Fdip = 30 Sar = 128 Splg = 29

findStress datal.bin 210 50 345 40 | sort > t3

a3 £3 <om

XYz = 1 10 40 Rx = 60 Fstrike = 210 Fdip = 50 Saz = 345 Splg = 40
o Bxys = 1 10 40 Rx = 240 Fstrike = 210 Fdip = 50 Saz = 345 Splg ~ 40
08xys~ 1 20 70 Rx = 110 Pstrike - 210 Fdip = 50 Saz = 345  Splg = 40
0 8xys = 1 20 70 Rx = 290 Pstrike = 210 Fdip = 50 Saz = 345  Splg = 40
08zyr = 1 40- 10 Rx = 150 Fstrike = 210 Fdip ~ 50 Saz = 345 Splg - 40
0sxyc= 1 40 10 Rx = 330 Fetrike = 210 Fdip = 50 Saz = 345  Splg ~ 40
OBxyz= 1 40 90 Rx = 80 Fstrike = 310 Fdip = 50 Saz = 345  B5plg - 40
08xyc= 1 40 90 Rx = 90 Fetrike -~ 210 Fdip - 50 Saz = 345  Splg - 40
08xyz = 1 40 90 Rx = 260 Fetrike = 210 Fdip - 50 Saz ~ 345  Splg - 40
0 Bxyz ~ 1 40 90 Rx = 270 Fatrike = 210 Fdip = 50 Saz = 345 Splg = 40
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void rasWriteFile ( char *fname ) {

// Begin

// Open output file
ofstream outFile(fname,ios::out);
if (foutFile) {

}

cerr << "File not opened: " << fname << endl;
return;

// Get scale data so that we can transform

// from pixel to map space.

LinFileAttributeType *lattr = 1inObj.getAttributes();
float scalex = 1. 0/(lattr->scale{0]);

float scaley = 1.0/(lattr->scale[l]):

cout << "Pixel to map scale = " << " " << scalex

<< " " << scaley << endl << flush;

// Weed out lines with less than min verts

int
int
int
int
for

firstOne = 1;
lastid;
lastN:
vent;
(int n = 0; n < rasVertCnt; n++) {

if ((rasLines+n)->lineid 1= 0) {

if (firstOne) {
lastId = (rasLines+n)->lineid;

lastN = n;

vent = 1;

firstOne = 0;
1 else {

if (lastId == (rasLines+n)->lineid) {
// lastId equals current lineid
vent++;
1} else {
// lastId not equal to current lineid
if (vent < rasMinVerts) {
for (int v=lastN; v<n; v++) {
if ((rasLines+v)->lineid == lastId) {
(rasLines+v)->lineid = 0;
1
}

} else {

for (int v0=lastN; vO<n; vO++) {
cout << "v0 = " << v0 << endl << flush;
if ((rasLines+v0)->lineid 1= 0) {
for (int vi=v0+l; vl<n; vl++) {

// cout << "vl = " << vl << endl << flush;

if ((rasLines+vl)->lineid (= 0) {
for (int v2=vi+l; v2<n; v2++) {

// cout << "v2 = " << v2 << endl << flush;
if ((rasLines+v2)->lineid != 0) {

float mx = (rasLines+vl)->x -
(rasLines+v0}->x;
float my = (rasLines+vl)->y -
(rasLines+v0)->y;
VectorClass mv(mx,my,0.0);
float md = mv.mag():

float nx = (rasLines+v2)->x —
(rasLines+vl)->x;
float ny = (rasLines+v2)->y -~
(rasLines+vl)->y;
VectorClass nv(nx,ny,0.0);
float nd = nv.mag();

float dtop = md + nd;

float px = (raslLines+v2)->x -
{rasLines+v0)->x;

float py = (rasLines+v2)->y -
(rasLines+v0)->y;

VectorClass pv(px,py,0.0);:

'NUJM LT




Information potentially subject to copyright protection was
redacted from pages 82 thorugh 84. The redacted material is from the following reference:

Gonzalez, R.C. Representation and Description. “Digital Image Processing.” Reading,
Massachusetts: Addison-Wesley. pp. 398-401. 1987

L 74 1)

| | A VAR Y Y VR

/NN 1)0
ARV S YA




| T = | | 85 |
\Jv‘ﬁvu \M‘M’@ & I8

I |
. H
» i i . ” “! i
coX ... L i , - bl |
L L : kgt S
T e , , it
T e ‘ |
i |
a2 E
o 3 - MAPPING GEOLOGICAL FAULTS USING IMAGE PROCESSING TECHNIQUES ‘ — " I
N = APPLIED TO HILL-SHADED DIGITAL ELEVATION MODELS wi ‘M .
‘ﬁ; . ’ - , : I jr i |
i -— , D. Brent Henderson!, David A. Ferrill, and Keith C. Clarke® Ml{” )
e : -
S . 3 ik
éf - 'Center for Nuclear Waste Regulatory Analyses h 13
e Southwest Research Institute iw m”
g?;:}i o ‘ San Antonio, Texas 78238 U.S.A. i ‘ L
3# — bhenderson@swri.edu ”MW ; I
L N - Department of Geology and Geography *‘ K! M
2 ?f_ = ' Hunter College - City University of New York W M
. New York, NY 10021 U.S.A. I

N SRR 1 i i ek NSOy Al AT ] SRt | R |
0 COTE R P =
So s e

E i |
Information potentially subject to copyright protection ' = UWN”N ‘
was redacted from this page. The redacted material - i ,N i
is from the referenced cited on pages 82 and 83. . _ _ _ _ _ WHW
: Information potentially subject to copyright protection 4|}N} '1}
o o was redacted from pages 85-90. The redacted material W} l”ll ‘
. ,, is from the following reference: ”“Mml U
|
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Information potentially subject to copyright protection was redacted from these pages. The reference

is located on page 85 of this scientific notebook.

- %ﬁgﬁw?ﬂd”




- 88

Information potentially subject to copyright protection was redacted from these pages. The reference for the redacted material

is on page 85 of this scientific notebook.
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gb Stress lnﬁ‘a}\}u#N "\‘Mﬁw\é L

\{C’X\‘Q\(A Q\?ﬂﬁ)@ﬁ\a\} 3&).&*"“5 o~ SCT On‘)x:

install_test.vl.1l 3-6-96

1. Launch 3dstress: % 3dstress

2. Set the sigma magnitudes and orientations using the sliders to
the following settings:

Sigma X Magnitude 90
Sigma Y Magnitude 70
Sigma 2 Magnitude 10
Sigma X Direction 28
Sigma X Plunge 90
Sigma Y Direction 28
Sigma Y Plunge 0 W
. . . i i S%gma Z Direction 118
Information potentially subject to copyright protection was signa 2 Plunge 0

3. Move the mouse over the slip tendency plot so
that the white box corresponds to a fault with
strike 198 and dip 72. )

redacted from this page. The reference for the redacted
. material is on page 85 of this scientific notebook.

4. The following values should appear on the display
near the slip tendency plot:

Mag Dir Plng #
sX 90 28 90
sY 70 28 0
SY 10 118 0 +

Slip Tendency
1.301

Shear Stress M
24.546

Normal Stress
18.870

Fault strike 198
Fault Strike 72

Slip Az 341
Slip Plng 62
K 0.184 i
% TsMax 97.591
R 0.250
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CLTRNMENG  SiIreadSiuest

T Islipten2.wks =NOW()
2
3
4 |Given: 50 Sx 100
5 80 Sy 50
6 Sz 5
7
8 |compute: Ax =SIN((90-C5)*PI()/180)
9 Ay —COS((90-C5)*P1(/180)*COS((C4+90)*P1()/180)
10 Az —COS((90-C5)*P1()/180)*SIN((C4+90)*P1()/180)
11
12 SN =E8*E8"E4+E9*E9*E5+E10"E10*E6
13
14 Dx =E4-E12
15 Dy =E5-E12
16 Dz =E6-E12
17 A —SQRT(ES*ES*E14*E14+E9"E9*E15*E15+E10*E10"E16"E16)
18
19 Bx =E8*E14/E17
20 By =E9*E15/E17
21 Bz =E10*E16/E17
22
23 Ts —(ES*ES*E14°E4+E9*E9*E15"E5+E10"E10*E16*E6)/E17
24
5 SlipTend =E23/E12
26
27 |Find: SlipAz —(ATAN(E21/E20)*180/PI()
=IF(E31<0,E27-180,E27)
wm =IF(E28<0,E28+360,IF(E28>360,E28-360,E28))
31 SlipPIng =(ASIN(E19)*180/P1()
uw =IF(E31<0,-E31,E31)
34 |Check: =90+(ATAN(E36/E35)*180/P1()) |Nx =E8
ww =90-(ASIN(E34)*180/PI()) Ny =E9
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RUNNING 3DSTRESS FROM THE COMMAND LINE (BATCH MODE) X

V

% 3dstress.exp -stress sx sy sz ¥X Yy rz —-fault fstrike fdip

Examples:

L)

% 3dstress.exp -stress 100 50 20 000 -fault 80 50

SXYZ

100 50 20 rxyz =0 0 0 £f1t = 80 50
slip

156.292 49.1828 sliptend = 0.361794

L)

% 3dstress.exp -stress 100 50 5 000 -fault 50 80
sxyz = 100 50 5 rxyz =0 0 0 fl1t = 50 80
slip = 55.3328 27.7932 sliptend = 0.74008
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// Filename: calcNear2.cew

// Authox: Brent Henderaon
// Date: 04-16-36
4

//  Developed by the Center for Nuclear Waste Regulatory
//  Mhnalyses (CHWRA), Southwest Reseaxch Institute (SWRI),
Vs San Antonic, Texas, USA.

a

//  Copyright 03/20/96 Southwest Research Institute

VA A1l rights reserved.

/

7/ This software is a trade secret owned by Southwest Research

//  Institute, with access limited except as requixed for use by
//  authorized users.

A

//  This program was developed under sponsorship of the U.5.

//  Nuclear Regulatory number .
’

/7

/7. Purpose:

/7, Interpolates scattered data to a regular grid.

/"7
// S$Beader: Jusr3/brent/462igneou '5TC/RCS /caleN ++,v 1.4 1996/04/18 14:57:13 brent

VA

/7 Revisien History

// $log: calcNearZ.ct+,v $

7/ Revision 1.4 1996/04/18 14:57:13 brent

// Modified xent and yont for grids.

14

// Revision 1.3 1996/04/18 14:29:58 brent

// Added xy and z multipliers for sealing capability.

A

77' Revision 1.2 1996/04/18 13:53:15 brent
// Checked results against test case.

A

// Revision 1.1 1996/04/17 18:34:23 brent
// 1Initial revision

a

"

A
LILLLLLELLLLISLELLLL I ILLPI2EI7ILIP117207007722077
#include <stdio.h>

tinclude <string.h>

tinclude <math.h>

$include <Xm/Xm.h>
#include "calcNear2.hh”

typedef struet [
int notused:
float dist;

} CNDistType:

U U U U 702777773
V4 Visible Functions
L 0 0 0

CNPatlIype »cn2Compute(CNInType *in) [
// Begin

7/ Allocate space for output grid
/

lat gont = in->gridxcnt * in->gridycnt;
CNPntlType *grid = (CNPmtType *)XtMalloe(genttsizeof (CNPALTYpe)):
if (grid == NOLL) {
fprintf(stderr, "CalcNear2: :compute: Error, could not malloc \d\a®,
gent)
return grid:

1

/. v
/7 Rllocate space for scattered data computations
//
CHDistType *datC = (CNDistType *)XtMalloc(in->datCnt*sizeof{CNDistType));
if (datC == BULL) (

fprintI(stderr, “CalcNear2::compute: Error, cotld not malloe dRtC d\n™,
in->datcnt)
return NOLL;
3

// printf("mults area = %f

/i
//  Loop through all the grid points
/i

age = 3f \n", in->zmult, in=>xymult);

int cnt=0;
float gx;
float gy = in->gridymin;
for (int y = 0; y < in->gridyen
gx = ih->gridxmin;
“for (imt x = 0: X < in->gridxeat; x++) [
(gridseat)=>x = gx:
(grid+ent)->y = gy;
/s
// Find wt distance from grid pt to each scattered pt
/s
for {int 1 = 0; 1 < in->datCnt: L++) [
CNPrtType *v = (in->data)+i;

band I

+ dy*dy) * M_PI * im->xymult; // A - PI * R°2

if (area < 1.0) [

area = 1.0;

1

(datC+ij->dist = area * vz * in->zmult:

(datC+i)->notused = 1;

// printf("\ni-3d dist=®16.Bf\n", i, (datC+i)->dist);
} // endfor 1
/,
// Find Jewest wt Qistances as neighbors
/s
float sumDist = 0.0:

for (int n = 0; n < in->numReigh: ne+) [
int firstone = 1;
// Loop through all scattered data pts
for (i = 0: i < in->datCnt; i++) [
if ((datC+i)~>notused) [
if (firstone) {
lowDist = (datC+i)->dist:
lowest - §;
firstone ~ 0;
] else Lf ((datC+i)->aist < lowDist) {
lowDist = (datCtij=>dist:
lowest = i:

1

1
1 // endfor i
(datC+lowest)->notused = ¢
sumDist += lowDist;
/7 PTARLf(™\n lowest-3d sumDist-%16.8f\n", lowest, sumbist):
1 // endfor n
{grid+ent)=>z = (float}in->hunielgh / sumDist;

/7 printf("\n 2=¥£\n", (gridrent)=>z):
ent++;
g% +« in->gridxspacing:

) /7 endfor x B

g9y += in->gridyspacing;
1 // endfor y
XtFree((char *)datC);
Teturn grid;

H
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Compute dilation tendency of faults

filelin (ARC-INFO line file)
3dstress.exp

file.xyz {(xy plus sliptend —or- dilationtend)

Interpolate fault points along lines

linelnterp

file.lin (xy plus sliptend ~or- dilationtend)

Compute grid from fault data

file.dat

gridEllipse

dil_block.sc 4-25-96

Contour grid data

file.2grd or file.ps

ev2grid —-or- GMT

GUI DIALOGS

Cole Mo deer
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// Filename: lineInterp.c++ [main] °

// Ruthor: Brent Henderson

f 04-23-96

7/  Developed by the Center for Nuclear Waste Regulatory
//  Bnalyses (CNWRA), Southwest Research-Institute (SwRI},
V4 San Antonio, Texas, USA.

I

V4 1ght 03/20/96 Institute
VA All rights reserved.

/

//  This software is a trade secret owned by Southwest Research
//  Inmstitute, with access limited except as required for use by
//  authorized users.

//  This program was developed under sponsorship of the U.S.
V4 Nuclear Regulatery Commission, contract number NRC-02-93-005.

7/ Purpose: .
// 1Interpolates extra vertices for lines.

7 .

// SHeader: fusr3/brent/462i 'vo1H: de/src/RCS/linelnterp.c++,v 1.1 1996/04/23 21:18:07 brent

// Revision History

// $Log: linelnterp.c+s,v §

// Revision 1.1 1996/04/23 21
77 Initial revision

8:07 brent

VA
U U M 0074

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
*include <math.h>

enum ModeType { StartOfLine, Interior, EndOfLine ]: \
char ident{] = "@(#)linelnterp 04-23-36 Rev 0.0";

typedef struct [
fleat
float
float
ModeType m:
} VertType:

““\\\\\\M\M\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
fain

A A A 2 2177777774
vold main (int arge, char *argvl)) {

/7 Begin

/

// Read command line args
/
if (arge 1= 3) {

fprintf(stderr, "Usage: 3s <distance> <file.lim>\n",
argv(al);
fprintf(stderr,” Argc = 8d of 3\n", arge);

return;
)

float dv = (float)atof(argv(l]):

char *infname = argv(2]:

int  flen = strlen{inFname);

char outFname{256];

char tmpEname(256] ;

strnopy(tmpFaame, LnFname, flen-4);

sprintf(outFname, "$s_%.0f.lin", tmpFuame, dv);

printf("INPUT: %5 DV: %€  OUTPUT: $s\n", inFname, dv, outFname);

/s
// Read linefile:
/s

// 100 (lineid)

/7 101 (lineid)

FILE *£18 = fopen(inFname, "r"):

FILE *fod = fopen{outFname, "w"}

if (fid == NULL) [
fprintf(stderr, “Errer: could not open file $2.\n". inFname):
return:

¥

if (fod == NOULL) (
fprintf{stderr, "Error: ceuld not open file ¥s.\n", outFname):
retuxn:

]

/
7/ Count line vertiees
7
char fstr(256};
int  startline;
int  vent = 0;
VertType tv:
VertType *fv = stv;
// Read first line ID
fgets(fstr,256,€1d);
do [
// Next XY pair
fgets(fstr, 256, fid);
startLine = 1:
while(strncasecmp(fstr, "END", 3) fe 0} [
sseanf(fstr, "MVERET, 6 (Lv->K), &{£v-Dy), E(Ev->2)):
ventas;
// Read next line: either next XY pair or END
fgets(fstr,256,£1d);
1 // end vhile not END
// Lise
fgets(fstr,256,£1d);
} while(strncasecmp(fats, "END®, 3) i= 0);

printf{“Vent « %d\n", vent):

// Allocate memory for vertices :
/i
VertType *vert = (VertType *) malloc (sizecf(VertType) * vent):
if (vert wm NULL) [
fprintf(stderr, "Error, could not malloc ¥d.\n",
vent);
return;

]

/.
// Lead vertex data from input file
7 B
rewind(fid);
vent = 0;
// Read tirst line ID
fgets(fstr,256, fid):
do (
// Next XY pair
fgets(fstr, 256, £1d);
startbine = 1i;
while(strneasecmp(fstr, "END®, 3) i= 0) [
fv = vert+vent:
sscanf(fstr, "VMEALAE", K (fvo>X), 5(Ev=dy),&(fv=->2});
if {(vent == 0} §|

{tvent > 0) 8& ((fv-1)->m == EndbfLine)}) [
fv->m = StartofLine;

] else ¢
fv->m = Interior;

}

vent+s:
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sdefine
char ident[) = "€(¥)gridEllipse

typedef struct [

ZII7II7777777 7777777 777777777/7777777777777777/7777777

Filename:  gridEllipse.c++ [main)
Author: Brent Henderson R
Date: 04-23-96

Developed by the Center for Nuclear Waste Regulatory
Analyses (CNWRA), Southwest Research Institute (SwRI),
san Aatonio, Texas, USA.

03/20/56
All rights reserved.

Institute

This software is a trade secret owned by Southwest Research
Institute, with access limited except as required for use by
authorized users.

This program was developed uader sponsorship of the 5.5,
Nuclear Regulatory oumber 3-005.

Purpose:
Interpolates extra vertices for lines.

SHeader: /usr3/brent/462igneous/volHazCode/sTc/RCS/gridELlipse.c++,v 1.2 1996/04/25 15:28:01 bren

Revision History

SLog: gridEllipse.ce+,v §
Revision 1.2 1996/04/25
Modified print statements

15:28:01 brent

Revision 1.1 1996/04/24 20:39:53 brent

Initial revision

A
Y iuiigiigipipiaiigiiaiaiuus

1include <stdio.h>
sinclude <stdlib.h>
sinclude <string.h>
#include <math.h>

DIR 0.0174532%925

04-23-96 Rev 0.0°:

float
2loat
float
int

aNwR

} VertType;

Ylliuuialauiiuagapaiidaiaas

Maln

LIELIIILLILILLILIITE0 100778001171 170010707770777707

void main (int arge, char *argv[}) {

// Begin

4
7/ Read command line args

/
if (argc 1= 11y {
fprintf(stderr,
"Usage: ¥s\n", argv(01):
fprintf(stderr,
- <e_x-axis> <e_y-axis> <e_rotation from Y-axis>\n"):
fprintf(stderr,
- <xmin> <xmax> <ymin> <ymax>\n");
fprintf(stderr,

<xinterval> <yinterval> <file.lin>\n");
fprintf(stders,” Arge - 8d of 1l\a", arge):
return:

1

float ex = (floatjatof{argv(i]):

float ey = (float)atof{argv(2]);

fleat erot = (floatjatof(argvl3});

float erad;
if (ex > ey)
erad - ex:

erad = ey;

float gxmin = (floatjatof(argvid
fleat gxmax = (float)atof(argv(s
float gymin = (float)atof(argvis
float gymax = (float)atof{argv{?

]
]
1
1

1
if (fod == NOULL)

Teturn;

1

fprintf(stderr,

float dgx ~ (float)atof(azgvisl);

float dgy = (float)atof(argv(si):

int  gxent = ceil((gumax-gxmin)/dgx) +

int  gycnt = ceil((gymax-gymin)/dqy) +

char *inFname = argvl10];

iot  flen = strlen(inFrame):

char outFname[256]:

char tmpFrame(256]:

strncpy{tmpFname, inFname, flen-4);

sprintf(outFoame, "¥s_grd.dat”, tmpFname):

printf("INPOT: $s OUTPUT: ¥s\n®,
inFname, outFname):

Printf(*EX: 8f EY: ¥ ROT: Af  RAD: Sf\a",
ex, ey, erot, erad);

Printf("GRID: X %.3f %.3f %.3f INTERVAL: %.3f CKT: %4d\n",
gxmin, grmax, gwmax-gxmin, dgx, gxent);

prinf(” Y 4.3f €.3f €.3f INTERVAL: 3.3f CNT: Md\n”,
gymin, gymax, gymax-gymin, dgy. gyenmt):

/

77 Read linefil

/)

// x0 g0 z0 0

/7 x oyl ozl 0 .

// %2 y2 22 1 (end of line segment)

/7 x0 30 z0 0

/7 %1 ¥l 21 1 (end of line segment)

/s

FILE *fid = fopen(inFname, "r"

FILE *fod = fopen(outFrame, "w"):

if (£1d =~ NULL) (

fprintf(stderr, "Error: could not open file 3s.\n", inFname):
return;

{
"Error: could not open file %s.\n", cutFname):

/i

/i
// Count line vertices

char fstx(256);
int  vent = 0:
VertIype tv.
VertType *fv = &b
do {

// Next XY pai:

sscanf(fstr,"

venth+;

printf("vopt = d

1f (fgets(fstr,256,£1d) =

i

r

NULL) break
FAERER2A", G(Lvo>x), & (£v->y), &{Ev->2)):

) while(ifeof(fid)):

\n", veat):

/)
7/ Allccate memo;
/i

1y for vertices

VertType vert -
if (vert == NULL)
fprintf(stderr
vent);
return;
}

(VertType *} malloc {sizeof(VertType) * vont):
t

. "Error, could not malloc %d.\n", .

/)

/.
7/ Load vertex data from imput file

Tewind(fid);
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#1/bin/sh

date

# First use 3dstress.exp to load file.lin

¢ and save lines to file.xyz

echo "\nlineInterp..."

lineInterp 50 frizbmflts_dil.xyz

mv frizbmflts_dil_50.1in friz7.1lin

echo "\ngridEllipse..."®
# Usage: gridEllipse
# <e_x-axis> <e_y-axis> <e_rotation from Y-axis>

# <xmin> <xmax> <ymin> <ymax>

# <xinterval> <yinterval> <file.lin>
gridEllipse.sav \

2000.0 \
10000.0 \

28.0
500000.0 \
600500.0 \
4053000.0 \
4150500.0 \

333 \

333
friz7.1in

date

echo "Finished®

\

520000 540000 560000 580000 600000

500000

Probability

0.000058710

0.000024956

®
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=
o
=]
S
=

0.000016844

0.000013940

0.000011226

0.000008511

0.000005607
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4.1e+06
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500000
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#1/bin/sh

date

¢ First use 3dstress.exp to load file.lin
# and save lines to file.xyz

echo "\nlinelnterp...”
lineInterp 50 frizbmflts_dil.xyz

mv frizbmflts_dil_50.lin frizs.lin

echo "\ngridEllipse..."

4 Usage: gridEllipse
# <e_x-—axis> <e_y-axis> <e_rotation from Y-axis>
4 <xmin> <xmax> <ymin> <ymax>

# <xinterval> <yinterval> <file.lin>
gridEllipse.sav \

4466.8  \
4460.8 \

0.0\
500000.0 \
600500.0 \
4053000.0 \
4150500.0 \

333 \

333 \
friz8.lin

date

echo "Finished”
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GMT(1) UNIX System V (1 August 1995) GMT(1) “
NAME
gmt - The Generic Mapping Tools data processing and display
software package
INTRODUCTION
GMT is a collection of public-domain Unix tools that allows
you to manipulate x,y and x,y,z data sets (filtering, trend
fitting, gridding, projecting, etc.} and produce PostSeript
illustrations ranging from simple x-y plots, via contour
maps, to artificially illuminated surfaces and 3-d
perspective views in black/white or 24bit color. Linear,
- - logl0, and power scaling is supported in additen to 20
common map projections. The processing and display routines
within GMT are completely general and will handle any (x.,y)
or (x,y.z) data as input.
GMT OVERVIEW
The following is a summary of all the programs supplied
with GMT and a very short description of their purpose,
Detailed information about each program can be found in the .
Separate manual pages. "'E -
blockmean L2 (x,y,z) data filter/decimator By
blockmedian Ll (x,y,2z) data filter/decimator *a 8
filterld Filter 1-D data sets (cvime series) 18 3 B8E88%
. fitcirecle Finds the best-fitting great circle for a set of points ~— =z 88s88sg
- gmtdefaults List the cuxrent default settings noi “ Scasa
grdfilter Filter 2-D data sets in the space domain 5,:% :
grd2cpt Make a color palette table from a grdfile e48 o B
grd2xyz Conversion from 2-D gridded file to ASCII listing © s8H @ ES : 28888 gopesss seeew
grdelip Limit the z-range in gridded data sets : 42874 aE % ﬁttztutzt,:zt,t,uzt%%z
grdcontour Contouring of 2-D gridded data sets - 3 auwT 8T vuall CZLIL3nNag2RAN Famans
gracut Cut a sub-region from a grd file LTy Tmage £a8 E;5§E§§E§§§EE§§§§§§
grdedit Modify header information in a 2-D gri;lded file a ~n §S |- I, ‘é;.‘,k,:‘. :::::g::“ goceaaa
grafft Perform operations on grdfiles in the requency domain R 8 - w e QI
N grdgradient Compute directional gradient from grdfiles g =~ - InroeSononnenSeneoe ‘
grdhisteq Histogram equalization for grdfiles & s ggﬁ&g;jgs::::%ww
grdimage froduce images from 2-D gridded data sets s 8 gagggmggﬁﬁﬁﬁﬁzﬁﬁﬁﬁﬁ
grdinfo Get information about grd files
grdlandmask Create mask grdfile from shoreline data base
grdmask Reset nodes outside a clip path to a constant
grdmath Mathematical operations on grdfiles
grdpaste Paste together grdfiles along a common edge
grdproject Project gridded data sets onto a new coordinate system ‘
grdreformat Converting between different grdfile formats ‘
grdsample Resample a 2-D gridded data set onto a new grid | S —
grdtrend Fits polynomial trends to grdfiles
grdtrack Sampling of 2-D data set along 1-D track
grdvector . Plot vector fields from grdfiles
It grdview 3~D perspective imaging of 2~D gridded data sets
H makecpt Make GMT color palette tables
il - mapproject Transformation of coordinate systems for ASCII data
& minmax Find extreme values in ASCII tables - H
iw 3 . nearneighbor Nearest-neighbor gridding scheme ] !
i B project Project data onto lines/great circles < |
‘ psbasemap Create a basemap plot T i
b} psclip - Use polygon files to define clipping paths :l' ' |
| pscoast Plot coastlines and filled continents on maps s |
i pscontour Contour xyz-data by triangulation - |
i pshistogram pPlot a histogram I o < 4 ;—————‘—
41 | psmask Create overlay to mask out regions on maps o b3 § s [
i :' psmegaplot Create postersize plots from postscript files ] 3 g §
] psrose Plot sector or rose diagrams “ - - J
mi psscale Plot grayscale or colorscale on maps : ﬁ a a
It pstext Plot textstrings on maps & o o Fy
i pswiggle Draw time-series along track on maps T s 3
g PSXY Plot symbols, polygons, and lines on maps b: S s S
| psSxyz Plot symbols, polygons, and lines in 3-D =4 . § § - |
i sampleld Resampling of 1-D ASCII data sets -9 N e 3 3 l——-——
T spectrumld Compute various spectral estimates from time-series 3 k4 8 g g i
g splitxyz Split xyz-files into several segments a © a2 2 q
iy surface A continuous curvature gridding algorithm g 4 0 g s
2 trendld Fits polynomial trends to y = f(x) series 5 B 5 W - < < >
trend2d Fits polynomial trends to z = f(x,y) series . g ¢ Y g g S 8
triangulate Perform optimal Delaunay triangulation and gridding : .8 4 3 § H 2 2 .
. xyz2grd Convert an equidistant ASCII xyz file to a 2~D grd file Qg 5,_ om : ] @ 3 . : P : : - .
a8 H s : 2 .
; : wd 58 88 & 8 g ; 8 i e § S g
) : SEE ALSO 88 3% 88 % 2. H g @ 3 ;4 8 .. 8% B s I —
a3 Look up the individual man pages for details. a0 Ei a8 57 3 EL a % P g 2 e 8 R B : &
K Some information is also avaiable on the’ GMT Word Wide Web gE ~%8 &R, W8, - 4 wao - 2 " . 8- 88 3.8 58 & %34 ]
EI home page (http:www.soest.hawall.edu/soest/gmt.html «a B& re'goo onw wie s o FHo,. 3 48 § o 8¢ 4 a %o 3 3 9oE 8 g_ ]
‘ Dog fRREC etu ospE n g Miss B i .2 fp f3 s § g Spd fid
. §ig g8 288 agﬁmamg'gga:gg s 2R B pf g8 fi88 s, §oeow YN 4T
gid 8-P8mnS o2RH oo -] ? sh 28 o a3 4 % Wo8E% ]
\ FECEES £ fhech ¥ $8ac  Boogot 8 fiomg o d ‘2/5‘/3@”“ §iaed 1 g}
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Use G %, nche oo g

rm frizlout.ps

gmtset ANOT_FONT_SIZE 8

|
|
gmtset LABEL_FONT_SIZE 12 :

# Create binary grid file...

xXyz2grd /usr3/brent/462igneous/volHazCode/bin/frizbmflts_dil_loo_grd.dat \
-Gpvtmp.grd \

~1333,00000/333.00000 \
—R520000.00000/570283.00000/4055000.00000/4095293.00000

# Create color pallette file...
grd2cpt pvtmp.grd \
—M0.95/0.65 \
> pvtmp.cpt

# Create color filled contour image PS...
grdimage pvtmp.grd \

-JX4.500000 \ - |
-P\
=Cpvtmp.cpt \
K

> frizlout.ps

# Create contour lines PS...
grdecontour pvtmp.grd \

-J%4.500000 \
~C0.00100 \
_T\

-P\
~Bf2000.000000a10000.000000 \
-0 \
-K \

>> frizlout.ps

A
%

g

S

.
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# Create points in PS...

psxy \ \—

cones.xy \ . .
-JX4.500000 \ i
-0\

—R520000.00000/570283.00000/4055000.00000/4095293.00000 \
~5x0.200000 \

-\

X\ —

>> frizlout.ps ! '

# Create lines in PS...

frizbmflts_noid.lin \
-JX4.500000 \
-0\

1
psxy \ ‘
|

560000 570000

550000

~MEND \
-p \
~K

540000

i
—R520000.00000/570283.00000/4055000.00000/4095293.00000 \ . ‘
I
l
I

\
>> frizlout.ps

# Add scale to PS...

# Add scale to PS...
psscale \
~D5.500000/2.250000/3.500000/0.150000 \

=Cpvtmp.cpt \
-L -B:"Probability": \
_p\

-0 >> frizlout.ps

530000

rm pvtmp.cpt pvtmp.grd

echo Created frizlout.ps

520000

~
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#1/bin/sh

# First use 3dstress.exp to load file.lin
# and save lines to file.xyz

echo "\nlineInterp..."
lineInterp 100 frizbmflts_dil.xyz

echo "\ngridgEllipse..."

# Usage: gridEllipse

# <e_x-axis> <e_y-axis> <e_rotation from Y-axis>
# <xmin> <xmax> <ymin> <ymax>

# <xinterval> <yinterval> <file.lin>
gridEllipse \

\
1000.0  \
28.0
545010.0 \
550980.0 \
4074000.0 \
4083000.0 \
200\
200

frizbmflts_dil_100.1lin

echo "Finished”

e
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560000

540000

520000

Probability

0.000781330
0.000172702
0.000131929
0.000102528

©
o

3

o
@
<
<

4.08e+06

0.000077407

0.000053926

0.000030445

kst (0.000005323

-0.000024077
-0.000064851

0.000000000

4.06e+06

560000

540000




cunfria
#!/bin/sh

date

. o # First use 3dstress.exp to load file.lin

# and save lines to file.xyz

E echo nlinelnterp..."
lineInterp 50 frizbmflts_dil.xyz

mv frizbmflts_dil_50.lin friz8.lin
echo "\ngridEllipse..."
# Usage: gridEllipse

gridEllipse.sav \
44608 \
4460.8 \
0.0 \
500000.0\
600500.0\
4053000.0\
4150500.0\
333 \
333 \
friz8.lin

date

B« | 'jgx\\%&u\ 0

echo "Finished"

l DI

4.14e+06

. 114

i

4.12e+06

4.1e+06

4.08e+06

4.06e+06

500000 520000

# <e_X—axis> <e_y-axis> <e_rotation from Y-axis>
# <Xmin> <xmax> <ymin> <ymax>
# <xinterval> <yinterval> <file.lin>

500000 520000

ﬂ§7ﬂ7,_f jo
#/bin/sh

date c

# First use 3dstress.exp to load file.lin
# and save lines to file.xyz

echo ™nlinelnterp..."
lineInterp 50 frizbmflts.xyz

mv frizbmflts_50.lin friz10.lin

echo "ngridEllipse..."
# Usage: gridEllipse

: FRIZZELL BM FLTS DILATION MINUS FAULT DENSITY 4-30-96

?7@35%_/

runNormalize friz8_grd.dat > friz8_norm.dat
runNormalize friz10_grd.dat > friz10_norm.dat

runStats friz8_norm.dat
runStats friz10_norm.dat

runGridDiff friz8_norm.dat friz10_norm.dat >
friz8minus10.dat

runStats friz8minus10.dat

frizZ8minus10run.sh

# <e_xX—axis> <e_y—axis> <e_rotation from Y-axis>

# <Xmin> <xmax> <ymin> <ymax>
# <xinterval> <yinterval> <file.lin>
gridEllipse.sav \ J
4460.8 \
4460.8 \
0.0 \
500000.0\
600500.0\
4053000.0\
4150500.0\
333 \
333 \
friz10.lin

date

echo "Finished"

560000 580000 600000

560000 580000 600000

4

4.12e+06

4.08e+06

echo "\nFinished\n"

Dilat - Fdens
0.25809700

.14e+06
0.08333900
0.06033770
0.04375210
0.02958050
4.1e+06 0.01633440
0.00308818
-0.01108340

-0.02766900

-0.05067030

-0.21475500

4.06e+06



FRIZZELL BM FLTS DILATION MINUS FAULT DENSITY

rm friz8minus10out.ps

gmtset ANOT_FONT_SIZE 8
gmtset LABEL,_FONT_SIZE 12

# Create binary grid file...

xyz2grd /usr3/brent/462igneous/volHazCode/bin/friz8 minus10.dat\
~Gpvtmp.grd \
-1333.00000/333.00000 \
—R500000.00000/600566.00000/4053000.00000/4150569.00000

# Create color pallette file...
grd2cpt pvtmp.grd \
-C300/0\
> pvtmp.cpt

# Create color filled contour image PS...
grdimage pvtmp.grd \

—-JX4.500000\

-\

—Cpvtmp.cpt\

K\

> friz8minus10out.ps

# Create contour lines PS...
grdcontour pvtmp.grd \
—JX4.500000\
~C0.064360\
-T\

-P\
-B£5000.000000a20000.000000\
-0\ '
-K\

>> friz8minus10out.ps

# Create points in PS...

psxy \
—-MEND\
/usr3/brent/462igneous/volHazCode/bin/frizbmflts_noid.lin \
-JX4.500000\
-0\
—R500000.00000/600566.00000/4053000.00000/4150569.00000 \
-P\
-K\
>> friz8minus10out.ps

psxy \
fusr3/brent/462igneous/volHazCode/bin/cones.xy \
—-JX4.500000\
-0\
-G255\
—R500000.00000/600566.00000/4053000.00000/4150569.00000 \
-Sc0.15\
-P\
-K\
>> friz8minus10out.ps

# Add scale to PS...

psscale\
—D5.500000/2.250000/3.500000/0.150000 \
—Cpvtmp.cpt\
-L —B:'Dilat — Fdens": \
-P\
-0 >> friz8minus10out.ps

rm pvtmp.cpt pvtmp.grd

echo Created friz8minus10out.ps

4-30-96
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GRAPHIC USER INTERFACE BUILDERS TOOLEIT EVALUATICNS

1. This paper compares basic
packages used to build graphic user interfaces (GUI).
on price, and cperating system (OS) platform availability.

a. Intergrated Computer golutions Inc. OSF/Motif:

{2) ©05 Platforms available:
silicon Graphics (SGI) not available.

Language (WML), and Motif Window Manager., Develops Motif
applications, Lists only C and C++ as source languages.

b. Qualix Co. SCO Premier Motif:
(1) Price: $695.00; one year support and upgrades included.
(2y 08 platforms available: Sun0S, Solaris, SGI,

(3} ©latforms can be switched at any time with no additional

cost. Languages include UIL, C, Co+.

3. The above information was submitted by vendors via fax or telephone
conversation.

Danny Skelton
student Analyst

™,

. D0608YZE0

information for two market available software
Comparisions are based

(1) Price: $350.00 plus $99.00 per year for support and upgrades.
Solaris SPARC, Sun Operating System.

{3y OSF/Motif Toolkit, User Interface Language (UIL), Widget Meta

MS Windows.
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GRAPHIC USER INTERFACE BUILDERS EVALUATION
DEVELOPER SOFTWARE AND USER INTERFACE MANAGEMENT TOOLS

packages used to build graphic user interfaces (GUI).
on price, and operating system (0s) platform availability.

a. Intergrated Computer Solutions Inc. Builder Xcessory:

(1) Price: $3,200.00 (no support and upérade price given).
(2) Os Platforms Available: SunoOS SPARCworks, SGI.
(3) GUI developer. Supports C, C++, UIL, or ADA.

b. Thomson Software Products, TeleUSE;

(2) 08 Platforms Available: Sun0S, SGI.

ADA source languages.

c. Imperial Software Technology Ltd. X-Designer:

Support is 15% of purchase price for subsequent years.

Apple Macintosh.

(3) GUI builder. Supports UIL, C, C++, and Java.
d. Black and White Software. UIM/X 2.9:

(i) Price: $5,000.00 no support quoted.
$7,700.00 with XMove software

$2,500.00 for cross platfor toolset.

(2) O0s Platforms Available: Sun, Solaris, SGI, MS Windows.

languages. 1Includes Ux Library, which can convert to UIL
code. ’

novice or expert. Windows and menus are easy to build.

System is user friendly, and applications are simple to
modify once UIL is learned.

e. Bluestone Inc. UIM/X:

(1) Price: $5,000.00.
$1,500.00 annual maintenance contract.

$ 500.00 for Deluxe Package

(2) Os Platforms Available: Sun0S, HP, IBM, SGI.

Deluxe Package includes extended text editor integration,
Online help, and full documentation, XRT integration. XRT

is the set of widgets for displaying tables, charts, and
three dimensiogal images.

! 2. The above information was submitted by vendors via fax or telephone

conversation. Only the UIM/X package from Black and White Software was
submitted for hands-on evaluation.

(1) Price: 3,500.00; 6ne year support and upgrades included.

(1) Price: $7,500.00 plus 20% yearly for support and upgrades.

(3) VUser interface management system. Supports UIL, C, C++, and

‘(2) OS Platforms Available: All platforms available, to include

(3) User Interface Management system. Supports C, C++ and UIL

(4) Evaluation Package: All graphics are maintained on a palette,

(3) User Interface Management system. UIL, C and C++ languages.

/
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1. This paber compares basic information- for several markét.available‘goftware
Comparisions are based
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‘From: Danny Skelton

Date: 6/24/96
Subj: . Evaluation of Visual ToolKit (vtk)
To: Brent Henderson
i i t at internet address
. isual ToolKit was obtained from the Interne >
iww Z;.rpi.edu/~martink/ (this was only the home page_for thelprogram).
Vtk.was downloaded with several support programs as listed below.
Preparations for installation are also listed.
3 The following programs were downloaded as support programs for vik:
l (1) Mesa-1.2.7 (Mesa-1.2.7.tar.gz) was downloaded as a Graphis Library
(GL) program.

(2) Tcl7.5 (tcl7.5.tar.éé) was downloaded as an interpretive language,
to be used as an alternative to C++.

(3) Tk4.l (tk4.l.tar.gz) was downloaded as a graphical user interface
toolkit based on Tcl.

(4) VTK1l (VIK11.ZIP) was downloaded as the Windows executable for vtk.
(5) vtkl.0 data files to provide the data files for the program.
(a) vtkl.0.data.partl.tar.gz
(b} vtkl.0.data.part2.tar.gz
(c) vtkl.0.data.part3.tar.gz
(d) vtkl.0.data.partd.tar.gz
(6) The vtk source file vtkl.l.src.tar.gz.
b. Files were unzipped and expaﬁded using following commands:

(1) Unzipped;

(a) .gz files -- gunzip <filename>
(b) .ZIP file -- unzip <filename>
(2) Untar -- tar xvfo <filename>

2 Configuration and Compilation: Files were configured and compiled as
follows:

a. Mesa-1.2.7 -- used the README file, Unix instructions.
(1) typed "make irix5" to configure program for bemore and compile.
b Tcl7.5 -- used the README file in the unix directory for instructions.

(1) Typed "./configure" to run configuration script, configuring
program to SGI system and bemore.

'12) Typed "make" to create library archives libtcl.a and libtcl.so.

(3} Typed "make iﬂstall“ to install Tcl binaries and script files in
: the standard places.

c Tk4.1 -- used the README file in the unix directory for instructions.

(1) "Typed "./configure" to run configuration script, configuring
program to SGI system and bemore. e

(2) Ti/ped "make" to create library archives ;itk.va "gx}g.éi}}tk.so.

i lﬁﬁ}/ 1
L .
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a.

(3) Typed -"make install” to install Tcl binaries and script files in

the standard places.

vtk -- used the README file in the main vtkl.1l directory for
instructions.

(1) Configured program by typing *./configure --with-tcl
--with-mesa". This command builds the vtk library, and binds
vtk with tcl and mesa.

(2) Modify Config.mk file by entering the following:
(a) CC=CC sets compiler line to a ¢cC prefix.
(b)y cxx=CC

(c) TCL_INCLUDE=/userdata/vtk/include/tcl7.532/include
this was the location of the tecl7.5a2 include file

(dy TCL_LIB=/userdata/vtk/lib/tcl7.5a
this was the location of the tcl7.5a2 library file

(e) TK_INCLUDE=/userdata/vtk/include/tk4.la/include
this was the location of the tk4.la include file

(f) TK_LIB=/userdata/vtk/lib/tkd.la
this was the location of the tk4.la library file

(3) Type "make" to compile vtkl.l and create the vtk executable
file.

3. Problems: BAll programs with the exception of vtkl.l compiled. After

several attempts to compile vtkl.l, it was determined that it would not
compile on the SGI machines.

Bemore did not have a ct+ compiler, so compilation had to be
accomplished on performer system.

vtkl.1l contained several virtual functions, which caused problems in

the compiler for performer, as documented in the release notes:

(1) Error code received was:

"/pscr4/danny/vtk1.1/include/vtkStructuredGrid.hh", line 67: error(34

object of abstract class type is not allowed

vtkDataSet *MakeObject() {[return new vtkStructuredGrid(*this);];

1 error detected in the compilation of "vtkStructuredGrid.cc".
*** Error code 1 (bu2l)

**% Error code 1 (bu2l)

(2) Reason for error code was that the class type "vtkDataSet

*MakeObject()" is a pure virtual function in the file
"vtkDataSet.hh".

(3) Release notes for the compiler state:
"5.2 Runtime_Linker_(rld(1))

o It is an error for a program to declare an external
symbol (only possible in different *.0’s) both as a
function (TEXT) and as data (DATA). A common cause of
this is to take the address of a function but fail to
write the function prototype defaulting the symbol to
be data. Normally, the linker would catch such an
error when a program is built. Howsver, it-is* possible
to link a program with one set of *.so’s afgd then run
it with another set creating the conflict At exegution

L

(A T7A P
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time. Under Irix 5.2, rld wouldn’t always catch the

i i te the
ror and if the program did not happen to execu
iide path which referenced the symbol, then the.program
would run "correctly". Under Irix 5.3, attempting to

execute the erronecus program produces the following
error:

i : mbol
1d: Fatal Error: search_for_undeflneds.'sy
i <name> should not have any relocation entry

The appropriate action is to correct the error in the

source code and rebuild it."

" 6. Known_Problems_and_Workarounds

This section deals with known problems with C++ Version 4.0
that have not yet been fixed.

o Incorrect layout of object or compiler abort with
certain virtual base classes

classes incorrectly, or crashes when processing the

CC sometimes lays out an object with virtual base
class."

- i i f vtki.1l. This program
tion: Incomplete due to non gomp11a§1on o
ﬁés ggitgiial, however bugs in our compilers will have to be worked out

i i i i d copy of all programs

an even try it. I will maintain a cqmpresse

?ifogshziecuntil I am positive that we cannot find a work around for the

compiler problem.

Danny Skelton

student Analyst
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Jun 26 1996 09:11 calcAni y.Ch+ . Page 1 Jui26 1906 08:11° . . calcA L ir
void dir. cu.l(ﬂonr. xdec, float xine, float sus, float h, float rde:
V4 Hlanxms calchnomaly.cé+ at rinc, float nxm, float *dirl, float *dirm, ﬂoat *dirn, iot mm)
Va Brent Henderson :
VA 06-11-96
/4 void l:llc(lnt aum_pts, int mm, float 5hnn:51da, float zdel,
¥V by the Center for Nuclear Waste Regulatory fiouble *xp, double *yp, float s
V4 Analyses (CNWRA), Southwest Research Tostitute (SwRI), flelt #xb, float *yb, int *11, k'leur. *dstnc, float szce, float *zm};
VA San Antonio, Texas,
/"7 void tanget (k‘loAL P, float zdl, float rl, float 2 242,
A Copyright 05/11/95 Southwast Research Institute oat r2, fleat zd3, iloat I3, float za4, float rd, float *tl2);
’ rights reserved.
A
VA This software is a trade secret owned by Southwest Research
v Institute, with access limited except as required for use by /7 calcAnomaly
Va anthorized users.
7/
Va This program was devaloped under sponsorship of the void nnlchnmly(anomuly‘ryl‘:e *4n) {
7”7 Huclear Regulatory Commission, contract number NRC- 0: 53 ~00S.
// // cout << *\ncaclAnomaly begin...\n* << flush:
// Pury float shart.side - IAZD
V4 Cemputes a magnetic anomaly aleng a line of points, float xd ) e
float
/7 3] LeAl ly.etd,v 1.4 1996/ double  x; mon], (man i
05/21 19:50:04 bmnt Exp § float xp{ yp 1
float xh uwo], yb(1000]:
/7 Reuslun msm iot 11{1090];
!y v § float zee[ion];
/7 Ravlslon 1 | 1995/06/21 19:;50:04 brent float Zm (201
// Modified to work with new versions of fioAnomaly and floPolygon. float dn‘.nn[?ﬂol
Ravision 1.3 1996/06/13 22:14:13 smock // double t_f1eld{1000);
// Addedake sure files apen correctly. /7 float dstnc{200], ze [ZDl,zmIRD],xdlst[wOD],
/7 float xb{20¢), yb[iﬂn],:p[
V4 Ravsslan 1.2 1996/06/12 22: 12 05 smock // double xpllDﬁO],yp(lnonl,obs_nmqllﬂoo).
// Added cade to compute cutput f.
/7 int nend = 0;
// Reviskun 1.1 1996/06/11 17:00:05 brent /7 int mmo= 0;
// nitial revision
/7 float 8us, nrm,
;5 /7 int um,xdec,nnc top, battom;
#include <stdia.h> ===
tinclude /7 this flle contains the 1list of finld point locations
Hinclude <fstream.h> // has the form northlng,eaating, elevation (increases upvard)
#include <string.h> /7 all have the same units
#include <stdlih.h> EFioAnomalyPType 'inlhg,
#include <mpath, h> uble DisSt;
Lnageats
#include <Xm/Xm.h>
floancmalyObjln.get {&inMa « &ioDist, slnMagCnt);
#include "calcAnomaly.hh® ™ YObHn. get( 9 s oiasf )
#1lnclude *fioAnomalyObjIn.hh® for {int 1=0; i<inMagCnt; L++) {
#include *fioAn omalyObjCut. hh* Xp[i] = (inMagei)->:
#include *fioPalygonobj.hh* ypii] = (Lnnag'l) >
zpl1) =
V4 Global variables FAN -
// Get lnput polvqan data
float dun_xnnon] delta Y([1000], delta,_2(1000], vI1000}{6]; V4 tMs ﬂla contalns the list of polygon:
float tix{200],t3y[200}, t3z[200); // for each polygon in the file, first thexe is a
/7 line with general lniormm:xon about the polygan
V4 thﬂs lnfnmtlon 1line contaius
// num: humber sides of the polyqnn
/7 Function Prototypes v sus: suxceptihillty of the polygon
/7 xdac: declination of remanent mgnetlznllon, in degree,
/4 east of north 1s positive
1, 1~ A "
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£/ pine: inclination of remsnent in degree, down is positve float -toptlev-1inPl Plyl
nrm: mcensuy of remanent magnetization in emu/cc if (zd < zdel) zdel = zd:
// to p avnuon of the top of the polygon in meter:

vaticn of the bottom of the polygon in meters (positive upward)

// ot Tollaved by, the coordinates of the vertices of the polygon
/ one coordiate per

77 entared as Northing, Easting

77 these aze entered in clockwise order

77 3f coordinates are nat antered in elockwise order, the

// Line iptearal Vil be dane incorrectly
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@ for the next polygon follows the last coordinate
// e coorainates for th next polygon are entered

FLopolysonerype sinelydata;
inf PlyCat:

£ioPolygonoby.get(sinPlybata, sinPlyCnt);

ot vente0;

for (ot piy-0; ply<inPlyCat; ply++) (
// printf(*Folygon = %d\o*. ply);
77 printf{* pumsides = td\n*, inPlypata .numSides);
// priotf(®  suseptibility = Vf\n', lnPlyDat: -suseptibility);
/7 printf(* inclination = 3f\a’,
/7 printf(* dactination = ¥f\e', 1 .decllnnuon
/7 PEintf{*  intensity 1\n*, intensicy};
/7 Printé(*  topElev - Af\ot, ply)-topElevys
77 print; bof 1 -f\n,lnP Dat. ;
11[ply} = inPiypatalply) . nunside
zeelply) = inPlyData(ply}. :upmev * in->facz;
golply] - ioPlybatalply bottontlev = in->face;
for (int v=0: v<1nnynualply1 numSides; ve+) {

/7 printf(*  xy = Af
PlyData [pk: x[v], inPlyData(plyl.y(viis

Lbivont) - Inelydaca]pyei .

it
P

77 £iud the lengths of the sides of the polygons and store
/7 tn the matrix dstne(3). his iz ysed in the calculation
if (v < inPlybata(ply].aums.

dstaclvent] « sart {(inPl ybau[ply] x[vu} Anmynau(ply) x[vi) *
[

xlvid ¢

fioet ybat.

(lnPlyDnl’.a(plv] y(von inPlybatalplyl.yivi)y;
) e

T AR

raly Glabat:

i

cale /hﬂonm/y st

ant

) l
{4 tand che shortest golygon 5 ;
t < horesiae) shertside = dstaclvent):
vcnnn,
} /7 endfor
// Pass the information to dir_cos to calculate
// the direction cosines for this polygon, dir_cos ratur:
77 dirl,dirm,dixn : diraction cosihes for tho Indeced o1
4/ and tix(sm], tiy(mn], tiz{mal: the vector of magnetization for the
'/ polygon

// dix_cos(xdec, xi H,rdec, 21
air. cnslin )xdac‘

dirl,sdirm, sdirn,mmy:

1nPlyData[ply] susepribility,
>h

foe PlyDataply).declination,
ioPlyDatalply].inclination,
inlydataiply) incensiry,

1.4dirm, sdirn, ply);

// £194 the thinnest polygon

1] - snmymu[plyl 7Iv])

} //endforloop

VA
7
7/ caiculate the field anomaly
/7 this subrnutine xatuxns the horizontal (delta_X,delta_!

7 and vertical (delts z) components of the magnetic anomaly for
77 e TieAe potat: ad paronent
// integrals for each field pofnt

Write output f1.

//_ealcinum_pt del, xp, yp, 7p, xb, yb, 11, dst:
cu)cunuugcnt. ioPlycnt, shor:sxde. zdel,
%P, YP. zp, Xb, yb, 11, dstnc, zee, zm);

4 the ratal tield anomaly is caloulated at each fleld point
4/ from the coagonents of
/ the anomaty cad the Sirection cosine data
7 Gistie multiplied by 100000 to convert ta nT
FloAnomalyPType soutbata = (FiohnomalyPType +)XtMalloc(
nMagCnt * sizeof (FloAnomalyeType)):
if (outd

Ly [
fprlntf(sr.dnrx,'zrrnr, could oot malloc outbata %d\e', inMagCnt):

for (int o = 0; n < {nMagCnt; meé)  {
{outparan) X = (Lukiagen) ->x;
{outData+n)->y = (inMag+n
{outbatata)->z = (dxrl'deltl_xlnl *
rmedeLta.
disnedeLta s (o)) 200000.0:
} /7 endfor

£ioAnomalyobjout.set(outData, 1aMagCnt):
£10Anonalyobjout.writa{in->outFila);

i /7 end calcanomaly

i Internal Functions

vold dircosfloat xdec, float xinc, float sus. float
Tdes, float rinc, Float arm float sdicl,
Eloat Fdien, Flost saira. iat mo mmy
// calculates the diracticn cosines for the magnetic fleld for
// 2 given polygon
/7 by €. connor, 10/95
Y/
77 1op
7/ 3365 - declinatson of the regional fleld in degrees (E of N is positive)
/7 #ine - inclination of the regional field in degrees {down is positiva)
77 sus - smcapunuuy cz the polygon (unifom i
VA (e
7/ 5 - marin's mignetic Hele s:mngch in Ce {6.3., 0.5)
77 Zaec Geclination of the remsment vertos o8 magner.uatkan
n degreas (5 0f N 1o positive)
77 rtnc - inclisation of the renanent vector of magnetization
n degrees (dovn is positive
77 arm - intensity of remaseat magnetisation in emu/cc

7/ ouf
7/ Sothens the direction coninas for the regional flald
// dirl, dirn,

// returns the components of the vector of magnetization for the polygon

calcAnomaly.c4+
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) 2 B T ;
//-t3xlomt L3y (an) s tiz frm) double xf,yf; - B .
] 77 where tixfm), and ciyinn) are horizontal conpocents i i ) ~
y in tha Literatur 7/ pare of shoxtasr_ lenqth of body edges and thinaest layer. KR iR
7 ana r.jzln-m) 1s the vertical :empcnent of magnatization 3= £loat stest = shortS: : S 2 =
d ’ 7 . Float steat - zd01va.o0 N o X
A float xdec_rad = 3,141593/180%xdec; float ztem = ln.nﬂz(est, R —
float xinc_rad = 3.341593/180+xinc; - )
! *d{rl = cos{xdec_rad)*cos(xinc_rad); // fot each ﬂ.ld  poine : 3 . R
3 *dirm = cos{xinc_rad)*sin{xdes ad) ; < kk ; t+k) ( 7/ k <= kk R 3 . ]
I <dfzn = sin(xinceorad); i i S .
! ¥t = ypik] i i
float rdec_rad = 3.14593/180+rdec; 2f = 2p(k LTSI |
i float rinc_rad = 3.14593/180*rinc . delx = 0.0 B (2
float RAUr] = cos(rdec_rad)scas{rinc_rad); dely = 0.0; ) [ f
I float Rdlm = cos(rinc_tad)ssin{rdec_rad}: delz = 0.0; ‘ 3
1 float Rdirn « sin{rinc_rad); for (ot 3 = <543y [ . o r
i u Teriran statement oumber 10 N wl 2 -
i £loat JL = arm*RAirl; 1= i 3 -
i float JM = nrmeRdirm: 1 // end for (1) —— <
- oy : ey . G " I V|
| float aN = armeRdirn; by of podtes is o SRHETT Jun 26 1996 08:11 y.C++ . Pags® Jun 26 1966 09:11 . IlcA C4++ . Pags 10
8 tix[mm] = sussHa{*dird) + JL: for (int m i otwmy | ‘ 1 -
tiyima] = =dim) + Ju £°8 Teaga) ! i double tg - .0;
tizlmm] - suseHs{*dirn) + JH; z£2 ~ zmim| 4 ‘ g1 = log(gl*(r2z2-d2)/(rl22+dl}); for (Int'§ = 1 ; 4 <= 4 ; ++3) |
1= zflezf; SRR g float foum - zd(§}:
¥ // eng dir_cos 22 = 2£2-2f; B T ot - /¢ logir-z) 1f (foum 1 H
it mu(zx) < ztest) b3 £ - (zhx?li)/(zbrhl), // snhrnm:lnu by-passed for p=0
. ¢ 1f (0.0 < t £ ~ foun/(prriil);
void caletiot kk, int mm, float shortSide, float zdel, if (ahs(zZ) < ztest} 3 - ﬂ'(zhr]zl). f u -1y
o ble *xp, doubla #*yp, float ezp, 0 xb, z2 = 0.0; ] if (ﬂ 0 < -
float #yb, int +11, float *dstnc, float *see, float szm)  { it % = upteaens foun - tohe;
// calculates the components of the magnetic anomaly resulting from e g fl - 1 09(fl): float den = 1,0e0-1gef;
or more uniformly magnetized, vartical sided palygons. 5 {4 retansent (z/pr) terns 1f fgen = o)’ 0
7 ksl - oum
ds ££ t P E “ P l- n-“ sum = sum - 1.570796;
// aneient fortran code of Flou ranslated by Connor, 10/95 1 - tanget (p.220d2,r2z2,21%d2,12z1,21%d1,rlz1,22#41,r122, 5k12); tg - 0; ~
77 Taput: - - asl = aal-coss¢tldrsncos*f telse {
// kk - nunber of field pﬂinls - where the anomsly is calculated bragk; /7 end for (m) B o R " aa2 ~ nﬂvsncos'uzvcnss'f!; sum - sum + 1.570796;
number of polygon: 1f (21 >23) ( W aal = aalicosteql; tg - 0;
3 // smrtslde - the s extest length of any side of any polygon dtest = z2; S B § . aas -~ aa5-sintegl; 1 /7 end if (den == 0)
- the thinnest (verclca)ly) polyg z2 z1; R g Baé = aag+rl2;
A i i ine of the tization vector . N - ) else st (den < 0) L
7 for each polygon. commoniy rettersd to as : B }_ /7 end 4f (dds > 0) tg = fnum/den;
i // Ix, Jy, Jz in the ur.erat : e v — 1= % 1€ (faum < t
X should have dimension i sun < w3 141593
// xplde yeil.2pl} - easung northing, and elevamn of TR v } else if (foum == 0) {
Le! ints (meter: o i 2L {use &ontinue
bl 77 xh“,Ybr[l] - tuguzg ::d gu:t:inq of polygon coordlnates (meters) R ‘n . X /5/“% Pather toop | ebeak; I L
// dstnc[] - length of the sides of pu]. ng (meters - i EE B ent 33 sum = sum+l.141593; .
7 zee[] - depth to the top of the pnlysgnrs) (me(ers) e i ———— :m - sﬂ '22: l‘:;; 1 /7 cnd if (foum < 0)
- a botrs 15 —— - - b3 *aa2; |
// z(] - depth to the botrom nf the palygon(s) (meters) e i 8[2] ~ s{2]+factranl; } etse /7 den>0
Jroutput: 4 REEERCS. 8[3) = 5[3]+factraas; tg - fnum/den;
- 7/ delta %, gertay, and delta_z - magnitudes of the IR o SH4] = s[4]+facteant; ) /7 end if (den < 0) L
i components of the magnetic field KR ol aad = -(aal+ans); ,
// anomaly in the hobizontal (X,¥) and vertical PSRN B 3 // end Lf (foum 1~ 0.0) ]
- (2 altections, inension St - ST S SE— tixm - tix(mis et
| . // v(,) - volume integrals for tha polygon geometries, (kk,5) x1 - xb[n]-x T . tiym = tiy[m]; ) _// end for (j) i
¥1 = ybinl-yf; R geRlt 8 tizm = tiz{m]; 112 - ntnn(r_g)'sm, i
it (absexly <stesty RN delx Jxmeaal: 3); ) // end tanget
ﬂnat s[6); // spare parts matrix for the volume integrals x1 = 0.0; AN dely = dely+: ncl'((.]xm'luivr_]ym'aalft)zm'aa )i
aal,aa2,anl, aad,ans,asb; if ubs(yn < stest) 18 delz - ¥
foat nasast® 3337413 dnedy. dda,delx, dely, delz; il dihan g
float x1,y1,23,x2, 42,22, 2, 22,21, s’ Xlexleyieyl; T } /7 end for (m
BERR L ytatiweiy izl = sqrt(rlstzis); enreer 7 4 Juat saves who five volue integrals . )
£2, fact, dtest, Lk, ns; rlz2 ~ sqrt{ris+zs); T | for (int n = 0 <5 ; tmn) [
float rls,rlsf,rzf,rz2f,xlf,y1f,p,ds; rlaf - ris; SEAENE - /7 Fortran Statemen(. num.be( 240
float cost, sint.ancos, cose:ph: ra1f = rizl; i . vikin] = s[ol; -
Eloat tiam, tiym, tizn, 12, £l Tz2f - 1122 . . 1t ) - i } /7 end for {n
XiE = xl; R IROe.  E delta_x(k] = delx;
b = delta_¥{k] = dely;
Jun 26 1996 09:11 " .calcA j g oA 3 T = il lelta_z[k] = delz;
un : . C- . s E fl G ot ) // end for (k:
) y.CH+ Page 7 Jun 26 1996 09:11 y.Cra Page . | 4 v s
A B - d cal -~
v = 91 e s < ) B V77 e o
unber of 11 v GRS iR o
éérn(ﬁ :rla ne segmenr.s (verth(:al sides} or vertices =1k-1 »' ““"."‘, R void tanget (ﬂaar_ p, floar zdl, floac rl, float 2d2, float x2,
1 ezge(l{ I{/s ? o ki t zd3, float r3, float zd4, float rd, float +cl2) {
0% 0l (/7 test side of the polygon o pera1s LAY gﬂ::e;;?g?n: udilulon with alternating terms negative
3z ah e EBiita, PR _ T
- : Af (d1 >= 0) { PR & - r1;
¥2s = rist 2322 o haieda; b . AN r[1) = rl;
221 = rz1f. . Tt 3
. 1222 = y22f; 1f @2 <0y | 5 7
Velse (| dtest - ph/(d2ed2); [ kB
A 1f (d:est < 0.01 . L -, -
) 2 2 - ym xes 423 7 94210.5vdteste(1.0-0. 25+ dtest); siain M
2 ‘absm) L sty V 4 e 42 <'0) i -
. L = rdzy, : ) R |
if (absuz) < stest) 9b = rdzi/rdz2 L s :
1 1 R
ras's xava2byzeyss ' 1l < 0P I g ;‘ . 3
gl = {r2z1-d2)/(rlz1-d1); g j'» NI I calcAnomaly.c++ 5
else { //ma>0 B L S
dteAt - ph/(dl'dl) R IR ]
1f (dtest<0 1) i k :
= dd140. Svdteste(1.0-0.25%dtest); TS
nm - nxna LS OR Y B L
vda2; Bee s
3 // end xf 142 < 0y e g o
} /7 end 1f (1 => 0} o VT % .
) e el B b .
N s R ::
B (a1eysxaepl)sds o ; -
g Ty2-x2e: : rais oi field point slightl: Y’ Lot ¢ -
77 test if perpendicular .nsm-ce to Line K f point stishely DA B .
/7 exceeds 1/5000 segmenr. len: £1s = zivs; ey SRS
1t { =ha(e) < stest ) izl ~ squls«zm; EEETEE: [
. 1221 = sqrt{r2sezls); SRR .
1 (1 =) . 1 !
- // d1 and d2 ara the lengths of the polygon side, bisected rz1f = rizl: et o L
7 by a iine perpendicular to the side and through tha ph = peprzls; ki
// £ieid paint rdz1 ~ rizisdl; IERERA RN il
< x1*sint+ylecost; R
if qd1s-0) L :
. rd22 = x2x)0d2; - ¥
d2) ; 1f (42 < 0) it ' E . ‘
£ ( dl < stasr_) dtest =’ ph/( 242} ; S -
if (dtan < 6.01) A Rt { . - . -
1t Add? < Stest) 2452, dgain. Sedteste (1.0-0.25edtast . W; o O - . :
i 2 B o g
dl2 - dl'd], . b /7 end if (a2 < V- v»quy X i 7
{{ logtria)” cems gl - rdei/rdz2; SRR -
. o 1
b i3 E B
h = prpizlsy i3 o L
rdz} = rlzi-dl; ) e Lf (ds <o) b ﬁt‘-».m' 2, !
4f (A1 > 0} { ql - (F2z1- dZ)/(r]zl dl)» T B =
1d27 = rlzi+dz; }else {  s/m2 ,y@ﬂ"ﬁ B
if (a2 <0 [ dtenc = phrtatedny; A O
deest. = ph/td2ed2); if (dteat < 0.01) k&g@mw £ 13
if (drast < 0.0 rdzl = dd1+0.5vdcests(1.0-0.25%dtest); ey .
422 = dd2'0 5-dmu-u 0-0.25%dtest); rdz2 r2z]4d i WA e
/. Bﬂﬂ “ (d 0) gl = xdzl/rdz2; piesanatd b
g1 « rdzl/rd // end if (d2 < 0) = g ™
e ) e G 'S 0 L & .
it @2<0) //d1<0 Zaiva b .
gl = (r221-42)/{rlz1-d1); ] a!se xf <o iy . £ . .
e h é‘; m? - davav: e Ly |" ' /
ALY , L el . -
tf (am 01y , Ve " ( di/a2 At o / / yd
k 21 dd .5¢dtests(1,0-0.25dtest); 1 // ond Lt (dn <= 0) VRSN
ki rda5 e r3a14a3; } 7 ehaif (p 1m0y o | .
gl = razl/rdz2; R |
L R R S g - i
6 . g e W F
iRy | . caicAnomaly.c++ 4 R i . . yd V]
it e -7 Y
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Usage: tfmgrid Infile Outfile -r x y z [ROIfile])

-or- tfmgrid Infile Outfile -t x y z [ROIfile]

-r = rotation; x y z = rotation angles in degrees
-t = translation; x y z = translation coordinates
ROIfile = file with Region of Interest coordinates

ROIfile: 6 faces consisting of 4 coords each,
ROIfile: 24 lines of x y z data

Usage: fltgrid ingrid.dat outgrid.dat fault.dat property distance

Where ingrid.dat is xyzp file e
outgrid.dat is xyzp file
fault.dat is file with 4 xyz verts
property is value of property near fault

distance determines which nodes are changed

Main programs: tfmgrid and fltgrid

Data Structures !

typgdef struct({ /* output array structure */
}nt X; /* x coordinate */
int y; /* y coordinate */
int z; /* 2 coordinate */
double p; /* property of coordinate */

} Gridpoint;

Global Variables

void TranslateGrid(double, double, double, int);

Gridpoint outgrid{4000000]
double inProp{200]({200]{10]

cmdInput.h
“Read command line inputs

int cmdCountArgs(char *[)
int cmdOpenFiles(char *{]
int cmdFetchCoord(char *|
int emdFetchangles(char *

, int );

; int, FILE **, FILE **, FILE **);
], double *, double *, double *);
[J, double *, double *, double *);

compute_matrix.h

-Compute rotation matrix from input rotation angles
about x,y,z axes

void ComputeMatrix(double [3][3], double, double, double);

quad.h L .
-Determine if a point in the plane of a quad is inside or outside
the quad

int QuadContainsPoint(Point3Df *, Point3Df[4]);

surface.h . . .
-Determine distance of a point to a surface, 1f point is
within threshold distance to surface then modify point’s

property value

void surface(int, double [{4]1({3]), double, double);

plane.h . : :
-plane creation and distance functions, also determine if a line

and plane intersect

void PlaneCreate{Point3Df *, Point3Df *, Point3Df *, Plane3Df *);

int PlaneIntersect(Point3Df *, Point3Df *, Point3Df *, Plane3Df *);
double PlanePointDist(Point3Df *, Plane3Df *);

grid_array.h
-Load and write 3D grid files consisting of XYZP data

void Gridzero():

void GridLoad(FILE *, int*, int *, int =*,
void GridArrayPrint(int);

void GridArrayWrite(FILE *, int);

int *, int *, int *, int *); !

interpolate.h
~Perform 3D interpolation at a given point

void interpset(int, int, int, int, int int);
double interpolate(PéintBDf *); ! ) Vi

roi.h

-Regd rggion of interest file and determine if a given
point is inside the ROI

vector.h

-Vector and point functions

void PointCreate({double, double, double, Point3Df *);

void PointRotate(Point3Df *, double [3](3]):

void PointTranslate(Point3Df *, Vectoxr3Df *);

void VectorCreate (double, double, double, Vector3Df *);

void VectorNormalize(Vector3nf *);

void VectorCrossbProduct (Vector3dDf *, Vector3pf *, Vector3bf *);

double VectorLength(Vector3bf *);
double VectorDotProduct (Vector3Df *, Vector3Df *);

double VectorDistance(Vector3Df *, Vector3Df+*); / 0

void roilLoad(FILE *);
void roiSetPoint(Point3Df *);
int roiPointInside(Point3Df *);

rotate.h
-Rotate points in a 3D grid using an input rotation matrix

void 3otateGrid(§ouble {3}[3], int);

translate.h
-Translate points in a 3D grid using input translations in X,¥,2

(A4

directions
I AN
[ .
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3D Strees N \o\of&/u AT < ._ . Cotld i
l . T ‘ . \\ V T L
= |
viewNet {main) I | ———1
= | viewerObj (ViewerClass)
£ P public: '
B inigflize
addLin i B
| addVbl vbiFile
; ‘ 1. removelin L
‘ . -
b L_.__* - e |
‘ -‘Mf viewerCallbacks -
triObj (ControlCl e E—
— public: } (ControlClass) I viewerCBginit ' L
H | , initialize ; viewerCBresize
1Al e | viewerCBexpose ,
- . « o viewerCBinput linObj (linFileClass) -
i ‘ | DU | viewerCBdraw
iy, ———— Y = S | averageTheVectors ic
it ‘ public: i
‘ “ —{ controlerCallbacks ' read
b l —_——— | loadVbi
A remove -
i : ) D | display
- ' viewerButtonCB o
cmdObj (CdeIass)] o .
loadButtonPress L
, . removeButtonPress
' —_— - removeFltFile
,‘ Ej , : | viewerOptionsPress -| -
"
e L
‘ | mapObj (MapClass)—|<-—— ——biimionObj (OptionClass) , , L
' i viewerOptionObj (ViewerOptionClass) -
|
B  J public: ]
’I —_ surfObj (SuriClass) IviewerOb] (ViewerCIass)I L] graphObj (GraphClass) G | initialize v
L R S viewerOptionCB i
§ —_—
” f’
!| X
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Codld

i e

s s

R e e R A

public:
= initialize
display

mapObj (MapClass)

mapCallbacks

mapCBginit
mapCBresize
mapCBexpose
mapCBinput

mapCBdraw

L mapButtonCB

mapl.oadButtonPress
mapResetButtonPress
mapCovButtonPress
mapRoseButtonPress
mapOptionButtonPress -

—— ! read

lineODbj (LineClass)
public:

display

I_h roseObj (RoseClass)

public:
initialize

covWODbj (CovWidgetClass)

l

mapOptionObj (MapOptionClass)

public:
initialize

l

mapOptionCB

covWidgetCB |

public:

covObj (CovClass)

readFile

»- display
remove

N

fg)\/\* / Z[/i\/“ i a‘

7

7

Codd

surfObj (SurfClass)

public:
initiatize

display

surfCallbacks

surfCBginit
surfCBresize
surfCBexpose
surfCBinput
surfCBdraw

graphObj (GraphClass)
public:

surfButtonCB

surfOptionsButtonPress

public:
- initialize

surfOptionObj (surfOptionClass)

b initialize
display

l

graphCallbacks

graphCBginit
graphCBresize
graphCBexpose
graphCBinput
grpahCBdraw
drawTextLine
drawRotText
createStrokeFont
createFilledFont

graphButtonCB

v

surfOptionCB

Siimemivan | s~ { s | RakERS - IS

N ) l" ﬂ
| %A#W/\/ /q/gq/ﬁ)l 1
: ' I ’ / \
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gfx0Obj (GfxClass)

public:
initialize

'

gfxCallbacks

gfxCBginit
gfxCBexpose
gfxCBresize
gfxCBinput

gfxButtonCB

gfxOverlayPress

gfxOptionsPress 4— g public:

gfxOptionObj (GfxOptionClass)

initialize

public:
initialize

overlaywWobj (OverlayWidgetClass)

LgyerlaywidgetCB

gfxOptionCB

overlayObj (OverlayClass)

public:
display
add
remove

cmdObj (CmdClass) cmdClass_scaleCB
4 public:
' - initialize
cmdClass_magDialog
cmdClass_toggleCB
Yy
plotObj (PlotClass)
A
optionObj (OptionClass)
¥ public:
initialize
!
(; optionCallbacks
|
g
H
s
A )
& )
I v v

%

(yVVVI
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roseObj (RoseClass)
sceneObj (SceneClass) public: !
| public: initialize N
update display
set/getBackground ¢
H
l roseCallbacks
(‘d’ > s
1otObj (PlotCl 3 roseCBginit
plo 3 (Plo ass) axesObj (AxesClass) roseCBissize
. . CBexpose
public: public: roseCBe
display display roseCBénput
set/getAttributes set/getAttributes roseCBdraw
set/getStressXY2
set/getDirPlunge
findSlipv
— private: roseButtonCB
calcColors .
calcSigmas —® roseOptionsButtonPress
[ drawText -
calcRotMatxyz
o e roseOptionObj (RoseOptionClass)
LpellineObj (LineClass) . )
— L —————p{ public:
e initialize

.Iroseobj (RoseClass)

|roseOptionCB

QAL 1|
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ZDStress Doonaads ¢ |

3DStress Version 1.2

pummet ubd

Software Requirement Description
: Date: 8/6/96

P

Location: 3DStress QA Folder, CNWRA, San Antonio

o i

Source Code and Executable
Date: 10/31/96

Location: 4mm Tape, 3DStress QA Folder, CNWRA, San Antonio

. Design Verification Report
Date: 10/31/96 ‘
Location: 3DStress QA Folder, CNWRA, San Antonio

1’

H Installation Test Report

1: Date: 10/31/96

" Location: 3DStress QA Folder, CNWRA, San Antonio
Ué User’s Manual

: Date: 10/31/96
‘H Location: 3DStress QA Folder, CNWRA, San Antonio
H //
é \\\\\\\\ : /////,

) ‘\\\\\\\\ //////

‘i :

e o

N\
/

B e
wHo

W~ O W

1.
Cannot open colorLUT.hh: No such file
15.
16.
17.

/usr/people/rboenau/3d/src

Thu Oct 31 08:43:47 CST 1996

Filename

axesClass.ct+
axesClass.hh
axesObj.hh
boundBox. c++
boundBox.hh
cmdClass:ct++
cmdClass. hh
cmdClass_magDialog.c++
cmdClass_plotDialog.c++
cmdClass_scaleCB. c++
cmdClass_surfDialog.ct++
cmdClass_toggleCB.ct++
cmdClass_uncertDialog. ct+
cmdObj . hh

colorLUT.hh
controlClass.c++
controlClass.hh
controlerCallbacks.ct+
controlerCallbacks.hh
covClass.c++
covClass.hh
covModify.c++
covObj . hh
covWObj . hh
coviWidgetCB. ct+
coviWidgetCB. hh
covWidgetClass.ct++
covWidgetClass.hh
destroyFS.c++
fileSelect.c++
fileSelect.hh
fileShower.c++
fileShower.hh
findAngle.ct++
fontdef.hh
gfxButtonCB.c++
gfxButtonCB.hh
gfxCallbacks.c++
gfxCallbacks.hh
gfxClass.c++
gfxClass.hh
gfx0Obj.hh
gfxOptionCB. ct++
gfxOptionCB.hh
gfxOptionClass.c++
gfxOptionClass.hh
gfxOptionObj.hh
graphButtonCB. c++
graphButtonCB. hh
graphCallbacks.c++
graphCallbacks.hh
graphClass.c++
graphClass.hh
graphObj.hh
helpWidget.c++
helpWidget.hh
infowidget.c++
infowidget.hh
linFileClass.c++
linFileClass.hh
1inObj.hh
lineClass.c++
lineClass.hh

[ sy =gy

1.

1]
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Line Count
236
78
43
205
57
632
62
323
52
297
52
601
293
48

or directory

0
236
40
146
28
265

i
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64. lineObj.hh 1.2 46
65. mapButtonCB.c++ 1.22 269
66. mapButtonCB.hh 1.3 39
67. mapCallbacks.c++ 1.21 813
68. mapCallbacks.hh 1.1 67
69. mapClass.c++ ° 1.15 566
70. mapClass.hh 1.6 95
71. mapOptionCB.c++ 1.4 117
72. mapOptionCB.hh 1.2 35
73. mapOptionClass.c++ 1.5 289
74. mapOptionClass.hh 1.2 50
75. mapOptionObj.hh 1.1 21
Cannot open menuCallbacks.c++: No such

file or directory
76. menuCallbacks.ct++ 1.39 0

Cannot open menuCallbacks.hh: No such file or directory
77. menuCallbacks.hh . 0

Cannot open menuClass.c++: No such file or directory

78. menuClass.c++ 1.21 0

Cannot open menuClass.hh: No such file or directory

79. menuClass.hh 1. 0

Cannot open menuObj.hh: No such file or directory

80. menuObj.hh 0
81. notice.ct++

82. notice.hh

83. optionCallbacks.c++

160
46
314

Cokd

139

84. optionCallbacks.hh
85. optionClass.c++

- 86. optionClass.hh
87. optionObj.hh
88. overlayClass.c++
89. overlayClass.hh

90. overlayDialog.c++

91. overlayDialog.hh
92. overlayObj.hh

93. overlayRemove.cCt+

94 . overlayRemove.hh

95. overlayWidgetCB.c++
96. overlayWidgetCB.hh

97. overlayWidgetClass.c++
98. overlayWidgetClass.hh
99. ovlWObj.hh

Cannot open overlayDialog.c++: No s

Cannot open overlayRemove.ct++: No s

1
1
1
1
1
1
1
1
1
u
1.
Cannot open overlaybDialog.hh: No such file or directory
1. 0
1.
u
1.
Cannot open overlayRemove.hh: No such file or directory
1. 0
1
1
1
1
1
fi

Cannot open pixButton.c++: No such file or directory
100. pixButton.c++ 1.1 0
101. plotClass.ct++ 1.54 1632
102. plotClass.hh 1.39 425
103. plotClass_display.c++ 1.41 1344
104. plotClass_findSlipV.ct++ 1.10 295
Cannot open plotClass_output.ct++: No such file or directory
105. plotClass_output.c++ 1.4 0
106. plotClass_setDirPlunge.c++ 1.4 527
107. plotObj.hh 1.2 43
108. readBin.c++ 1.1 148
109. remove.c++ 1.1 322
110. remove.hh 1.1 45
111. roseButtonCB.c++ 1.7 119
112. roseButtonCB.hh 1.3 36
113. roseCallbacks.c++ 1.8 789
114. roseCallbacks.hh 1.1 51
115. roseClass.ct+ 1.22 644
116. roseClass.hh 1.6 929
117. roseObj.hh 1.1 41
118. roseOptionCB.c++ 1.2 92
119. roseOptionCB.hh 1.2 30
120. roseOptionClass.c++ 1.5 234
121. roseOptionClass.hh 1.3 52
122. roseOptionObj.hh 1.1 21
123, rotClass.ct++ 1.2 213

39
637

74

23
366

80

file or directory
0

N

[ V]

C.

DG R 0 W

46

ch file or directory
0

(DQ‘MLA)

3

9 278
.1 30
.7 494
2 63
2 24
1

124. rotClass.hh 1.1 61
125. saveWindow.c++ 1.15 207
126. saveWindow.hh 1.1 21
127. sceneClass.c++ 1.6 139
128. sceneClass.hh 1.2 69
129. sceneObj.hh 1.2 43
130. surfButtonCB.c++ 1.7 109
131. surfButtonCB.hh 1.2 30
132. surfCallbacks.c++ 1.18 836
133. surfcCallbacks.hh 1.5 67
134. surfClass.c++ 1.23 539
135. surfClass.hh 1.6 108
136. surfObj.hh 1.2 44
137. surfoptionCB.c++ 1.1 113
138. surfOptionCB.hh 1.1 26
139. surfOptionClass.ct++ 1.3 345
140. surfoptionClass.hh 1.2 53
141. surfOptionObj.hh 1.1 21
142. vblFile.c++ 1.7 605
143. vblFile.hh 1.2 49
Cannot open vblToFlt.c++: No such file or directory
144. vblToFlt.ct++ 1.4 0
Cannot open vblToFlt.hh: No such file or directory
145. vblToFlt.hh 1.2 0
146. vectorClass.c++ 1.5 165
147. vectorClass.hh 1.4 84
148. viewClass.c++ 1.5 228
149. viewClass.hh 1.2 127
150. viewNet.c++ 1.37 595
151. viewNetGlobals.hh 1.25 196
152. viewObj.hh 1.2 43
153. viewerButtonCB.c++ 1.32 523
154. viewerButtonCB.hh 1.5 45
155. viewerCallbacks.c++ 1.58 1315
156. viewerCallbacks.hh 1.5 62
157. viewerClass.c++ 1.52 1212
158. viewerClass.hh 1.16 138
159. viewerObj.hh 1.2 44
160. viewerOptionCB.c++ 1.14 587
161. viewerOptionCB.hh 1.8 63
162. viewerOptionClass.c++ 1.12 1114
163. viewerOptionClass.hh 1.8 105
164. viewerOptionObj.hh 1.1 21

Total line count = 44613

Check Sum = 51917 3619 ../bin/3dstress.exp

../bin/3dstress.exp:
3dstress 10-30-96 Rev 1.2

N

P ///

m/yz,éz,




Frizzell and Bare Mtn Faults Dilation Tendency Analysis
Z = DILATION TENDENCY - FAULT DENSITY  October 24, 1996

0.000042570

0.000032687

0.000030144

0.000028310

0.000026743

0.000025279

0.000023814

0.000022247

0.000020414

0.000017871

520000 530000 - 540000 550000 560000 570000 580000 Dilat - Fdensi ty
4.1e+06 4.1e+06
4.09e+06 4.09e+06
4.08e+06 4.08e+06
4.07e+06 4.07e+06
4.06e+06 4.06e+06
4.05e+06 4.05e+06

520000 530000 540000 550000 560000 570000 580000

/pscrO/brent1/volHazCode_961024/dir961024/friz961024_norm.xyz
Thu Oct 24 15:31:27 GDT 1996

0.000000000
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Frizzell and Bare Mtn Faults Dilation Tendency Analysis
‘ Z = DILATION TENDENCY - FAULT DENSITY October 24, 1996
run%61024_mkdat. sh ’ run961024_mkeps.sh
#!/bin/sh gmtset ANOT_FONT_SIZE 8
gmtget LABEL_FONT_SIZE 12,
| xmin=515085.0 gmtset D_FORMAT %.8f
‘ xmax=586347
: ymin=4044091.0 psbasemap \
| ymax=4105030.0 —JX4.500000/3.848131 \ k3
‘ Xxsp=333.0 —R515085.00000/586347.00000/4044091.00000/4105030.00000 N\
! ysp=333.0 ~Bf5000.0000000000a10000.0000000000 \
: “K \
" ; Frizzell and Bare Mtn faults sets, ;Ppbout.eps
# 2z = dilatiorn tendency - fault density
[ #—- # Create binary grid file...
‘ aat xyz2grgtépscig/l\)rentl/volﬂazCode_Q61024/dir961024/fri2961024_norm.xyz \
e - .
—I§33.80300/333.00000 \
# First use 3dstress.exp to load file.lin —R515085.00000/586347.00000/4044091.00000/4105030.00000
# and save lines to file.xyz

# Create color pallette file...

# grd2cpt pvtmp.grd \
# echo "\nlineInterp..." ~MO0.888889/0.333333 \
H # > pvtmp.cpt
‘ # ../bin/lineInterp 50 frizbmflts_dil.xyz
! # mv frizbmflts_d4il_50.1in friz8.lin # Create color filled contour image PS...
grdimage pvtmp.grd \
i # ~JX4.500000/3.848131 \
: echo "\ngridellipse..." —-R515085.00000/586347.00000/4044091.00000,/4105030.00000 \
& -P \
i # Usage: gridEllipse -0\
: # <e_x-axis> <e_y-axis> <e_rotation from Y-axis> —Cpvtmp.cpt \
: # <xmin> <xmax> <ymin> <ymax> -K
1 # <xinterval> <yinterval> <file.lin> >> pvout.eps
../bin/gridEllipse.sav \
5000.0 \ # Add scale to PS...
5000.0 \ psscale \
0.0 \ - -D5.500000/2.000000/3.500000/0.150000 \
$xmin \ -Cpvtmp.cpt \
$xmax \ -L -B:"Dilat - Fdensity": \
: $ymin  \ -p\
$ymax \ “K\ N
) $xsp \ -0 >> pvout.eps
$ysp \
friz8.lin rm pvtmp.cpt pvtmp.grd
date nawk ’BEGIN {
lastNotEnd = 1
i # firstv = 1
! # echo "\nlineInterp..." }
# ../bin/lineInterp 50 frizbmflts.xyz - - if (NF == 1)
i # mv frizbmflts 50.1in friz10.lin . if (index($0,"END") 1= 0) [
| if (lastNotEnd) print $0
# }
i echo "\ngridEllipse..." lastNotEnd = 0
j # } else {
| # Usage: gridgEllipse print $0
; # <e_x-axis> <e_y-axis> <e_rotation from Y-axis> if (firstv) {
‘ # <xmin> <xmax> <ymin> <ymax> R print $0
; # <xinterval> <yinterval> <file.lin> firstv = 0
‘ ../bin/gridEllipse.sav \ 1
5000.0 \ ‘lastNotEnd = 1
5000.0 \
0.0 \ 1 /pscrO/brentl/volHazCode_Q61024/data/frizbmf1ts4lin > pvtmpl.lin
$xmin \
$xmax \ # Plot line file /pscr0/brentl/volHazCode_961024/data/frizbmflts. lin. . .
$ymin \ psxy \
Symax \ pvtmpl.lin \
$xsp \ —JX4.500000/3.848131 \
$ysp \ —R515085.00000/586347.00000/4044091.00000/4105030. 00000 \
frizl0.1lin ~P \
-W1/0/0/0 \
date —MEND \
-0\
# -K \
echo "runNormIntegral..." >> pvout.eps
. ./scripts/runNormIntegral friz8_grd.dat > friz8_norm.dat rm pvtmpl.lin
. ./scripts/runNormIntegral £frizl0_grd.dat > frizl0_norm.dat
# Plot points file /pscrO/brent1/volHazCode_961024/data/cones.xy. .
# psxy \
echo "runStats...” /pscrO/brentl/volHazCode_BG1024/data/cones.xy \
# —JX4.500000/3.848131 \
../scripts/runStats friz8_norm.dat -R515085.00000/586347.00000/4044091.00000/4105030. 00000 N\
. ./scripts/runStats frizl0_norm.dat -P \
-G255/255/255 \
# =S$c0.10000000 \
echo "runGridbiff..." -0\
# -K \
--/scripts/runGridDiff friz8_norm.dat frizlO_norm.dat > friz961024.dat >> pvout.eps
# psbasemap \
echo "runStats..." -JX4.500000/3.848131 \
# —R515085.00000/536347.00000/4044091.00000/4105030.00000 \
../scripts/runStats friz961024.dat ~B£500000.000000000021000000.0000000000 \
-0\
# -P \
echo "runMakePositive..." >> pvout.eps
. ./scripts/runMakePositive friz961024.dat > tmp.dat cp pvout.eps pvimp.eps
# dtmp="date"

echo "runNormIntegral..."
¥

. ./scripts/runNormIntegral tmp.dat > friz961024_norm.dat
rm tmp.dat

3

#
echo "runStatsg..."”
&

#
../scripts/runStats friz961024_norm.dat

echo "\nFinished, created friz961024_norm.dat\n"
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Conuetd USGS  3-accsecond DEM o e Lol Now 2 5 9 .&\L)
here ase A e et vsed B v 4\ 2N fi

run010_demToArcSec

#i/bin/sh
gunzip goldfield-e.gz

geoview \
-in goldfield-e \
-intype 4 \
-out goldfield-e.arcsec \
-outtype 6 \
-nodraw

gzip goldfield-e

#!/bin/sh
nawk ‘{ x = $1 / 3600.0
¥y = $2 / 3600.0 . \\\
z=$3+ 0.0
printf "%20.8f %20.8f %20.8f\n", x,y,2
17 81

#!/bin/sh

PROJ_LIB=/usr3/brent/geoview/lib_proj/PROJ.4/nad
export PROJ_LIB
PROJ_BIN=/usr3/brent/geoview/lib_proj/PROJ.4/bin
export PROJ_LIB

$PROJ_BIN/proj +proj=utm +zone=11 goldfield-e.deg > goldfield-e.utm
exit

$PROJ_BIN/proj +proj=utm +zone=11 death_valley-e.deg > death valley-e.utm
exit

run010_demToArcSec
run020_arcSecToDeg goldfield-e.arcsec > goldfield-e.deg
run030_degToUtm

runExtract goldfield-e.utm > ymtn_dem2.dat

#!/bin/sh

nawk ‘f{

z=$3+ 0.0
if ((x > 514000) && (x < 588000) s&s&
(y > 4043000) && (y < 4104000)) {
print $0

if [ $#% -1t 1 1
then
echo "\n\n$# of 1*
echo "USAGE runMinMaxXY <filename>\n\n"
£ exit
i

nawk ’BEGIN {
needFirstOne = 1

bigz = 2z
needFirstOne = 0

1
if (x < minx) minx = x
if (x > bigx) bigx = x
@f (y < miny) miny = y
if (v > bigy) bigy = y*
if (2 < minz) minz = z
if (z > bigz) bigz = z
1
1
END {

printf "X M;n $12.4f Max $12.4f\n", minx, bigx
pr}ntf "Y Min %12.4f Max %12.4f\n", miny, bigy
” gilntf "Z Min $12.4fF Max %12.4f\n", minz, bigz

#1/bin/sh -e

FEATURE=ev-gmx/svp
RANGE='515085.000000,586347,000000,4044091.000000,4105030. 4

SIZE=215,184 ' ! ) 000000
GRID=ymtn_dem4.2grd

DATA=ymtn_demd .dat

FIELD='2"' :

VFLT=

NVFLT=

ev_2grid -o $GRID -F $FEATURE -r $RANGE -s SSIZE -d DATA -f " "o

Sgast oS 8 $ $FIELD G ymtn_dem4




#!/bin/sh

ev_export -o ymtn_demé_repos.dat -x ymtn_dem6_repos.2grd
runMinMaxXYZ ymtn_dem6_repos.dat > ymtn_demé_repos.ranges

exit

ev_export -o ymtn_dem5.dat -x ymtn_demd.2qrd
runMinMaxX¥Z ymtn_dem5.dat > ymtn_dem5.ranges

#!/bin/sh -e

e

ev_fill -p mé0_outline.ply -o ymtn_demé_repos.2grd -f 1098 ymtn_dem4 . 2grd

# Type: polygon data

# Version: 3

# Format: free

# Field: 1 x

# Field: 2 y

# Projection: Local Rectangular
# Units: unknown

# End:

P

548237.1250 4079741.0000
548196.1875 4079703.0000
548170.1875 4079676.5000
548133.5000 4079616.0000
548111.5625 4079574.7500
548078.3750 4079529.2500
548045.3125 4079476.5000
548008.3125 4079431.2500
547964.1875 4079363.2500
547938.5625 4079314.2500-
547920.2500 4079284.2500
547894 .3125 4079254.0000
547872.0625 4079231.2500
547853.7500 4079197.2500
547824.5000 4079144.5000
547794.9375 4079106.7500
547758.0625 4079054.0000
547688.1250 4078948.2500
547640.4375 4078869.2500
547570.3750 4078771.0000
547541.1250 4078718.2500
547515,3125 4078680.5000
547500.6875 4078654.2500
547478.5625 4078624.0000
547460.1875 4078593.7500
547442.2500 4078541.2500
547424.,2500 4078492.5000
547421.3750 4078444.0000
547411.8125 4078350.5000
547402.1250 4078264.5000
, 5473960000 4078186.2500
547375.0000  4078096.2500
547361.5625 4078006.5000
547347.7500 " 4077939.2500
547333.5000 4077890.5000
547308.5000 4077811.7500
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seismograms can be downloaded via the Internet. To find seismograms on the

. ' SPATIO-TEMPORAL VISUALIZATION

Internet, check the Web sites listed below.

OF EARTHQUAKE HYPOCENTERS OVER THE

Council of the National Seismic System http://quake.geo.berkeley.edu:80/cnss
National Geophysical Data Center http://www.ngdc.noaa.gov/seg/hazard/earthqk.html
USGS National Earthquake Information Center http://wwwneic.cr.usgs.gov

D. Brent Henderson, Sr. Research Engineer
and H. Lawrence McKague, Manager
Center for Nuclear Waste Regulatory Analyses

Seismosurfing http://www.geophys.washington.edu/seismosurfing.html

Visualization of earthquake hypocenters is useful for determining the

Southwest Rescarch Institute locations of major faults and fractures. Scientists also plot hypocenters to

San Antonio, Texas USA

predict a forthcoming major earthquake since foreshocks often precede a major
earthquake as strain builds up along a fault. Besides the location of earthquakes,

researchers want to represent additional information such as magnitude, date of

cr | earthquake event, and seismic wave parameters.
j i N’_———— . . .
oy & major earthquale is preceded by many smaller carthquakes and ' : Figure 1 is a view of earthquake hypocenters in North America with
triggers many aftershocks. Visualization of the distribution of foreshocks, o ———y magnitudes 6.0 and above since 1868. As shown in the figure, most
aftershocks, and microseismicity, can lead to a better understanding of | | . earthquakes occur within narrow zones around the globe. These zones |
earthquake hazards. For example, the locations of the minor earthquakes may 3 il e correspond to the boundaries of large slabs of the earth’s crust called plates.

define the position and orientation of the causative fault and other nearby major
subsurface faults that were unknown and even unsuspected before the major

earthquake and its associated minor earthquakes. Future earthquakes might
occur along these faults making knowledge of their locations especially critical

in the analysis of future seismic hazards.

For many years scientists have measured the times and spatial locations, -
also called hypocenters, of major and minor earthquakes. In more recent years,

many of these earthquake records have been made available electronically over
the Internet. However, visualization of these data has required platform specific

software making their widespread use difficult. . e .

Recently three-dimensional (3-D) visualization tools that render Virtual

Reality Modeling Language (VRML) files have been introduced that execute on
any of the major computer platforms. In this paper, earthquake hypocenter

visualizations are presented that were produced using the VRML specification.

* In addition, a hypocenter animation was also produced using VRML to display
a two-day earthquake sequence recorded in 1992 in southern Nevada.

EARTHQUAKE HYPOCENTERS

Earthquakes are produced when the esrth rapidly releases energy built up
from strain in rocks along faults in the earth. For years scientists have
measured the locations and magnitudes of earthquakes using seismographs. The
sensitivity and precision of seismographs have improved over time. Today large
networks of seismographs are used to monitor the earth and to detect earthquake
activity. The data recorded by seismographs are called seismograms. Some

Figure 1 Earthquake hypocenters with magnigudes 6.0 and above
in North America since 1869.
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VISUALIZATION USING VRML

Production of earthquake hypocenter visualizations often requires special
software systems and programming expertise. However, a new specification for
creating 3-D visualizations on the Internet has been developed. The
specification is called Virtual Reality Modeling Language (VRML). VRML
enables rapid development of complex hypocenter visualizations that'can be used
by all Internet users (Ames, 1996).

The VRML specification is a language for specifying 3-D objects and scenes
that can be delivered across the Internet. VRML scenes can be created using
a text editor or a VRML builder application. VRML files made available over
the Internet can be downloaded and displayed by other systems on the Internet.
Rendering VRML files requires a VRML viewer. Sometimes a VRML viewer
can be added as a plug-in to a Web browser. Many free and commercial
VRML viewers available today can be used to render VRML files. For _ N -
information on VRML viewers, specifications, example files, books, and S : AN ,,,w-*"’"’
tutorials see the VRML Repository Web site at http://www.sdsc.edu/vrml/. ‘ :

- -

- .
., et
il

Figure 2 Visualization of the LSM hypoc::nters recorded on
June 29 and 30, 1992.

LITTLE SKULL MOUNTAIN CASE STUDY

To test the capabilities of using VRML to display hypocenters, a data set sy ' * ‘
was selected that was recorded in June 1992 near Little Skull Mountain (LSM) ‘ ’ ° .
in southern Nevada. Because this event occurred within 20 km of a potential ——t : »
national nuclear waste repository at Yucca Mountain, Nevada, it gained ;
considerable attention. The seismograms from this event were used to figure out P — r

the location and orientation of a major fault in the region (Harmsen, 1994).

Figures 2 and 3 are visualizations of the LSM event data using VRML. e '
Figure 2 presents the hypocenters with magnitudes ranging from 0.6 to 5.6 over G
a 47-hour time span. Each hypocenter is represented by a sphere colored by
depth and sized by magnitude. An overall clustering of the hypocenters in S
Figure 2 can be detected when viewing the data using a VRML browser. ; N i

Figure 3 presents a subset of the LSM hypocenters shown in Figure 2.

Using the hypocenters shown in Figure 2, a planar trend grid was computed. : ) @

The orientation of the trend grid was N30°E, S56°W. Only those hypocenters B . -

within 750m of the trend grid were used in Figure 3. More than 70 percent . , \”‘-\\ e -

of the hypocenters shown in Figure 2 are within 750m of the computed trend ] T “‘,,.f-"’" !
grid. The trend grid may represent the location and orientation of the fault S Figure 3 LSM hypocenters within 750m of a trend grid }

where the earthquake occurred. computed from the hypocenters shown in Figure 2.
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TIME SEQUENCE ANIMATIONS

The VRML version 2.0 language enables animations as well as static 3-D
displays. Using the time of each earthquake hypocenter occurrence, a time
animation of the LSM event was produced using the VRML language.

CONCLUSIONS

Earthquake hypocenters have been recorded for many years and numerous
data sets are available over the Internet. The visualization of these hypocenters

VRML files made available over the Internet can be visualized by anyone with
a VRML viewer. Time animations of hypocenter events can also be easily
created using the VRML language.
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Using VRML to visualize earthquake hypocenters.

Little Skull Mountain (LSM) June 1992 data set:

Here are the Little Skull Mountian relocations. There may be some earthquakes out
side

of the Little Skull Mountain aftershock zone included in this list and I wouldn’t
trust any ’

of those locations. These were relocated for a set of station corrections
developed for the LSM area. Magnitudes are from Harsen through September, they
are Mls determined from the low gain horizontal component at the GS LSM station.

M from September 1 through December are UNR coda duration magnitudes. Close 1s th
e closest

station (epicentral distance) and Far is the further station that was picked.

Only stations within 75 km were used in the location, and an average residual
station correction was determined for all sites. Portable stations from

both UNR and the USGS.are included in the relocations. Let me know of you

have any questions.

Ken Smith

702-784-4218

run000batchl
#!/bin/sh
P R T ettt PP
# Points within 750m of plane lsm060.pln
# -----------------------------------------------------------
runQllextract.sh 1sm01ll.rawdata 1sm021_geo.xyzm
run02lgeo2utm.sh 1sm021_geo.xyzm 1sm031_utm.xyzm
pntsPlane 1sm060.pln 1lsm031_utm.xyzm 750.0 lsm034_utm.xyzm

run03idat2wrl.sh 1sm034_utm.xyzm 1sm044.wrl
run04laddlin2wrl.sh frizzell:.lin lsm044.wrl

run0llextract.sh

#!/bin/sh
echo "$0 extracting x-y-z-mag-time(min) data...”

nawk ‘BEGIN {
firstone =1
H
if (substr($0,1,1) != "#")
Ing = -1.0 * ($6 + ($7/60.0))
lat = $4 + ($5/60.0)
z = $8 * -1000.0
mag = $9 + 0.0
if ((z > -15000.0) &&
(mag > 0.5)) (
if (firstone) {
firstone = 0
min = substr($2,3,2) + 0.0
hr = substr($2,1,2) + 0.0
0 = ($1 * 24 * 60) + (hr * 60) + min
1
min = substr($2,3,2) + 0.0
hr = substr($2,1,2) + 0.0
time = (($1 * 24 * 60) + (hr * 60) + min) - t0
if (time < 3000) {
printf "%13.6f %13.6f %13.6f %6.3f %16d\n",
lng, lat, z, mag, time

}
81 > $2

echo "Finished"

run02lgeo2utm. sh

#1/bin/sh
echo "$0 converting to UTM..."

geoFile=$1
utmFile=$2

# echo "Enter name of XY input file with lat/lon (geo) coords:"
# read geoFile .

echo "Enter name of XY output file in UTM coords:"
read utmFile

= 3F

PERFORMER >
PROJ_LIB=/usr3/brent/geoview/1ib_proj/PROJ.4/nad
PROJ_BIN=/usr3/brent/geoview/lib_proj/PROJ.4/bin

3 3 3

=

REDWOOD
PROJ_LIB=/usr/people/brent/PROJ. 4/nad
PROJ_BIN=/usr/people/brent/PROJ.4/bin

export PROJ_LIB
export PROJ_LIB

Bm e e e o
# From Lng/Lat To UTM Zone 11

-E = echo coords being converted

#
$PROJ_BIN/proj +proj=utm +zone=11 $geoFile > $utmFile

echo "Finished"”

run025pntInArea.sh
#1/bin/sh -

if [ $# -1t 1)

then
echo "$0 file.xyz"
exit

fi

nawk ‘BEGIN {
q0x = 559000
qly = 4061000

qlx = 562000
qly = 4061000
q2x = 565000
g2y = 4068000
q3x = 562000
a3y = 4068000
H o
X =$1+ 0.0

README.961220
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cmd = sprintf("testquad $f %f 3d %d %d %4 %d %d %d ¥d",
x,v,90%,90y,q1x,qly, q2x,q2y,93%,q3y)
ok = system(cmd)
if (ok) print $0
17 os1

run029pntInArea.sh

#!/bin/sh
if [ $# -1t 1)
then -~
echo "$0 file.xyz"
exit
fi
nawk ’BEGIN {
g0x = 558955
qO0y = 4055780
qlx = 567525
qly = 4070950
H
X $1 + 0.0

y=$%2+ 0.0

if ((x >= qO0x) && (x <= qlx) &&
(y >= q0y) && (y <= qly)) {

print $0

}
181

/" run03ldat2wrl.sh

#1/bin/sh

indata=$1
outwrl=$2
today=‘date | nawk ‘{print $67"_"$2"_"$3"_rng4}

= earthquake magnitude
t = time in minutes -

# Ouputs WRL file

B S R LY

echo "$0 fin@ing min/max..."

nawk ‘BEGIN {
needFirstOne = 1

{
if (NF > 1) {
x =3%$1 + 0.0
y =$2+ 0.0
z = $3 + 0.0
m =54 + 0.0
t =$5+ 0.0

if (needFirstOne) {
= x

minx =

bigx = x

miny = y

bigy = y

minz = z

bigz = 2z

minm = m

bigm = nm

mint = t

bigt = t

needFirstOne = 0
1
if (x < minx) minx = x
if (x > bigx) bigx = x
if (y < miny) miny = y
if (y > bigy) bigy = y
if (2 < minz) minz = z
if (z > bigz) bigz = z

< if (m < mibm) minm = m
if (m > bigm) bigm = m
if (t < mint) mint = t
if (t > bigt) bigt = t
1
}
END {

printf "X Min %12.4f
printf "Y Min %12.4f

xrng = bigx - minx
yrng = bigy - miny
if (xrng > yrng) {
scale = 20.0/xrng
} else {
scale = 20.0/yrng

xmin = (minx + bhigx)/2.0
ymin = (miny + bigy)/2.0
printf "Xmid $f\n¥mid ¢f\nScal

xmin, ymin, scale
1’ $indata > tmp.minmax

echo "s0 writing wrl file..."

nawk ‘function prtnode(x,y,z,m,t) {

printf * key [ 0.0, %7.4f, %7.4f
print " keyvalue [ 0.01 0.01 0.0
print * 1.0 1.0 1.0,
print "}"

printf "ROUTE Timerl.fraction_chan
printf "DEF SHP$05d Transform {\n"

print " translation", x,y,z
print " children [
print " Shape {"

# Select color
if (z < -7.5) {

Max %12.4f\n", minx, bigx
Max %12.4f\n", miny, bigy
printf "z Min $12.4f Max %12.4f\n", minz, bigz
printf "M Min %12.4f Max %12.4f\n", minm, bigm
printf "T Min %12.4f Max %12.4f\n", mint, bigt

e gf\n",

printf "DEF POS305d PositionInterpolator{\n", NR

+ 1.0 I\n", t, t+0.0001
1, 0.01 0.01 0.01,"
1.0 1.0 1.0 ]"

ged TO POS%05d.set_fraction\n", NR
+ NR

print " appearance USE COQ"

} else if (z < -3.75) {
print " appearance USE COL1"

} else if (z < -2.5) {
print " appearance USE C02"

} else if (z < -1.25) {
print appearance USE C0O3"

.} else if (z < 0.0) {
print " appearance USE CO4"
} else if (z < 1.25)

L print " appearance USE CO5"

README.961220
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} else if (z < 2.5) { print "# Zmin %, zmin
print * appearance USE C0O6" print ""
| ’ : } else if (z < 3.75) { . e L
D ——— f print " appearance USE C07" print "# WorldInfo”
j } else { el e e e n
- ' print " appearance USE C0O8" print "WorldInfo {"
[ = print * title \"Earthquake Hypocenters\""
; , print "} #End WorldInfo"
! | # Select size print "
— [ if (m < 3.0) { e T n
! print " geometry USE Size0" print "# Viewing"
[ } else if (m'< 4.0) { ’ L "
: - print " geometry USE Sizel" print "NavigationInfo {"
- ~ } else if (m < 5.0) { print "  type \"EXAMINE\"*"
] ; g print " geometry USE Size2" print "}"
- ; } else { print "Viewpoint {*
l — print " geometry USE Size3" : print * position 0 0 307
N | print " description \"Defaultview\"" -
i ; ’ print " } #End Shape" print "}"
; : print " I ¢ print "Viewpoint {*
| : print "} #End Transform" print * position 0 -40 0
’ . . printf "ROUTE PO8%05d.value_changed TO SHP%05d.set_scale\n", NR, NR print * orientation 1 0 0 1.50"
i - ‘ print "n print " description \"ViewN\""
f : : : } print "}"
! i ' BEGIN { print "Viewpoint ("
L getline <"tmp.minmax" print " position -40 0 0"
T b ' x0 = $3 + 0.0 print " orientation 0 1 0 -1,50"
o x1 = $5 + 0.0 print " description \"ViewE\" "
getline <"tmp.minmax” print "}"
— y0 = $3 + 0.0 print ""
vyl = %5+ 0.0 e "
getline <"tmp.minmax" print "# . Background"
. . 20 = $3 + 0.0 DI nt o e "
zl = %5 + 0.0 print "Background {"
getline <"tmp.minmax" print " skyColor [ 0.0 0.0 0.0 "
m0 = $3 + 0.0 print "} #End Background"
) - J ml = $5 + 0.0 print "
getline <"tmp.minmax" DTNt Moo oo o el a
t0 = $3 + 0.0 print "# ™Define Colors and Sizes"
- — . tl = $5 + 0.0 print "#----- e TR B "
print "Transform ("
xrng = x1 - x0 print " translation -11 -11 -8*
— : ! yrng = yl - y0 print " children ["
i zrng = zl ~ z0 print " Shape {"
{ trng = tl1 - +0 print " appearance DEF CBLK Appearance { material Material ("
1 if (xrng > yrng) { print " diffuseColor 0.0 0.0 0.0"
- = i ! scale = 20.0/xrng print " L
| ’ } else { print " geometry Sphere { radias 0.1 } 3},
i scale = 20.0/yrng print * Shape ("
- - 1 print " appearance DEF CWHT Appearance { material Material {"
’ | xmin = (x0 + x1)/2.0 print * diffuseColor 1.0 1.0 1.0"
| ymin = (y0 + yl1)/2.0 print * 1o
| zmin = (20 + z1)/2.0 print " geometry Sphere { radius 0.1 } 3,
: zscale = 10.0/zrng print " Shape (" )
print appearance DEF CRED Appearance { material Material {"
print "#VRML V2.0 utf8" print " diffuseColor 1.0 0.0 0.0"
- l print " print " I
print "# Author: B. Henderson" : print * geometry Sphere { radius 0.1 } ), "
print "# Date: ", dt print " Shape ("
sr——t print "# Data file: ", FILENAME print " appearance DEF CGRN Appearance { material Material {
o . print »n print " diffuseColor 0.0 1.0 0.0"
N print "# Input data ranges:" ; print ° 13
PRI print "# X ",x0," ",x1," Rng ", xrng print " geometry Sphere { radius 0.1 } 3.
: . print "# Y ",y0," ",y1,” Rng ", yrng print * Shape ("
: " print "# Z",z0," ",z1," Rng ", zZrng pr?nt " appearance DEF CBLU Appearance { material Material {"
1 print "# M "m0," ",ml," Rng ", ml-m0 print © diffuseColor 0.0 0.0 1.0"
) print "# . T ",t0," 7,1, Rng ", trng print " }3r
print "# X¥scale ", scale print " geometry Sphere { radius 0.1 } 3"
: ) print "# Zscale ", zscale print * Shape {"
- —] . print "# Xmin *, xmin print * appearance DEF C08 Appearance { material Material {"
print "# Ymin ", ymin | print " diffuseColor 0.6 0.0 0.4"
. ]
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el

print " I
print " geometry Sphere { radius 0.1} 1,"
print " Shape ("
print " appearance DEF C07 Appearance { material Material {"
print " diffuseColor 0.1 0.0 0.7"
print " "
print " geometry Sphere { radius 0.1} 3.
print " Shape {" -
print " appearance DEF C06 Appearance { material Material {"
print " diffuseColor 0.0 0.4 0.8"
print " o
print " geometry Sphere { radius 0.1} "
print " Shape {"
print " appearance DEF C05 Appearance { material Material {"
print " diffuseColor 0.0 0.8 0.8"
print " 1"
print " geometry Sphere { radius 0.11} 1,"
print " Shape {"
print " appearance DEF C04 Appearance { material Material ("
print " diffuseColor 0.2 0.9 0.0" :
print " 11T
print " geometry Sphere { radius 0.1 1} },"
print " Shape {"
print " appearance DEF C03 Appearance { material Material {°
print " diffuseColor 0.8 1.0 0.0"
print " 1
print " geometry Sphere { radius 0.1 } },"
print " Shape {"
print " appearance DEF C02 Appearance { material Material {7
print " diffuseColor 1.0 0.6 0.0
print 7 11
print " geometry Sphere { radius 0.1 } },”
print " Shape {" .
print ° appearance DEF COl Appearance { material Material {"
print " diffuseColor 1.0 0.3 0.0"
print " 1"
print " geometry Sphere { radius 0.1 } },”
print " Shape {"
print " appearance DEF C00 Appearance { material Material {"
print " diffuseColor 1.0 0.1 0.0"
print " " s
print " geometry Sphere { radius 0.1 } 3"
print " Shape {"
print " appearance USE CBLK"
print " geometry DEF SizeO Sphere { radius 0.10 } },"
print " Shape {"
print " appearance USE CBLK"
print " geometry DEF Sizel Sphere { radius 0.20 } },"
print " Shape {"
print " appearance USE CBLK"
print " geometry DEF Size2 Sphexre { radius 0.40 } },"
print " Shape {"
print " appearance USE CBLK"
print geometry DEF Size3 Sphere { radius 0.80 1 1},"
print " "
print "} #End Transform”
print ""
print "
pript ne
print "#----------s---ssss-soocmooosossoooomommmToomTTTRnETTIOT "
print "# Bounding box"
print "#-s----o--so--e---sss-ooosos-ssoSomoooooooTToTooooEETIONT "
print "Shape {"
print " geometry IndexedLineSet ("
print " coord Coordinate ("
print " point ["
print " -10.0 -10.0 -5.0, # 0"
print " 10.0 -10.0 -5.0, # 1"
print " -10.0 10.0 -5.0, # 2"
print " 10.0 10.0 -5.0, # 3"
print " -10.0 -10.0 5.0, # 4"
README.961 220

print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print

n 10.0 -10.0 5.0, #

" -10.0 10.0 5.0, # 6"
" 10.0 10.0 5.0, 7"
n # ______ E _____________ "
" 11.7 -10.5 -5.0, # 8"
n 11.0 -10.5 -5.0, # 9"
" 11.0 -9.5 -5.0, #10"
n 11.7 - -9.5 -5.0, #11n
" 11.0 -10.0 -5.0, $12°
n 11.7 ~10.0 ~5.0, #13"
L} # ______ N ............. w
" -10.7 11.0 -5.0, #14m
" -10.7 12.0 -5.0,  #15°"
" -10.0 11.0 -5.0, #16"
n -10.0 12.0 -5.0, #177
" n

" } #End Coordinate"

" coordIndex ("

" # X-axis"

" 0,1, -1,"

" 8, 9, 10, 11, -1,"

" 12, 13, -1,"

" # Y-axis"

" 0, 2, -1,"

" 14, 15, 16, 17, -1,"

" # Z-axis"

" 0, 4, -1,"

" # Box"

" 2, 3, 7, 6, 2, -1,"

" 6, 4, 5, 7, -1,"

" 3,1, 5"

n L}

" color Color {"

" - color ["

n 0.2 0.2 0.2, # 0"

" 1.0 0.0 0.0, # 1"

" 0.0 1.0 0.0, # 27

b 0.0 0.0 1.0, # 3"

L ]ll

L n

" colorindex ["

" # X-axis"

" 1,1, 1,7

" 1,1, 1, 1, 1.,”

" 1, 1, 1,"

" # Y-axis"

" 2, 2, 2,7

" 2,2, 2, 2, 2,7

" # Z-axis"® -
" 3, 3, 3," ’
" # Box"

" o, 0, 0, 0, 0, 0,"

" 0, 0, 0, 0, O,"

" o, 0, O"

n n

" colorPerVertex TRUE" :

i } #End IndexedLineSet"

"} #End Shape"
an

"# --------------------------------------------------------
"¢ animation Nodes" )
"% Touch --> Timer --> PosInterpolator --> Shape’”

ll# ________________________________________________________
nn

ll# ________________________________________________________
" Touch Sensor "

"# ........................................................
"fransform {"

" translation -10.5 -10.5 -5.57
" children ["
" Shape {"




_ e ———

print
print
print
print
print
print
print
print
print
print
print
print
p;int
print

print -

print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print

.print

print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
print
prinht
print
print
print
print
print
print
print
print

" appearance Appearance {"
" material Material {"
n diffuseColor 0.1 0.0 0.1"
" w

L} }ll }

" geometry Box ("

i size 1.0 1.0 1.0 "

n g

" "

b

n

L}

"

n

1,
DEF Touchl TouchSensor { } "

"
} #End Transform”
a .
Transform {"
"  translation 10.5 10.5 -5.5"
" children ("
" Shape {" )
" appearance Appearance {"
" material Material ("
" diffuseColor 0.1 0.0 0.1"
" L
L }" }
" geometry Box {"
" size 1.0 1.0 1.0 "
L} }Il
b 1"
" DEF Touch2 TouchSensor { } "
n ]"
"} #BEnd Transform”
nn
"Transform {"
translation -10.5 10.5 -5.5"
children ["
Shape ("
appearance Appearance {"
material Material {"
diffuseColor 0.1 0.0 0.1"
L
I !
geometry Box {"
size 1.0 1.0 1.0 "
)"
)I"
DEF Touch3 TouchSensor { } °
i
#End Transform”

ransform {"
translation 10.5 -10.5 -5.5"
children ["
Shape {"
appearance Appearance {"
material Material ("
diffuseColor 0.1 0.0 0.1"
L}
1 !
geometry Box ("
size 1.0 1.0 1.0 "
L}

"
"
n
"
n
"
"
"
"
n
"
"
n
"
"3
nn
"
"
"
"
"
"
n
"
"
"
"
n
n }’H

" DEF Touch4 TouchSensor { } "
" "

"} #End Transform”
nu

"DEF Timerl TimeSensor { cyclelInterval 5.0 loop FALSE }"

echo

echo

print "ROUTE Touch4.touchTime TO Timerl.set_startTime”

print "

print "#-----c-ecceseormme oo cesses o m e m o s oo mm o
print "# Sound "

print "#-----------c-cemmcecmmmmm oo oo R LR L T
print "Sound {"

print " source DEF Soundl AudioClip {"

print " url \"soundl.wav\""

print " description \"Sound Effect 1\""
print " loop FALSE"

print " startTime 1"

print * stopTime OF

print " 1.7

print " maxFront 200"

print " maxBack 200"

print " spatialize FALSE"

print "}"

print "ROUTE Touchl.touchTime TO Soundl.set_startTime"
print "ROUTE Touch2.touchTime TO Soundl.set_startTime”
print "ROUTE Touch3.touchTime TO Soundl.set_startTime"
print "ROUTE Touch4.touchTime TO Soundl.set_startTime”

print "°
print "°
PTint "H#---c- oo oo s seem oo oe oo -edecdcmoeooooooooooooooes
print "# Hypocenter Nodes"
Print "f----m--- oo seemm oo eereMomoocscoooooomooeooe
H
X = ($1 - xmin)*scale
y = ($2 - ymin)*scale
z = ($3 - zmin)*zscale
m= %4+ 0.0
t = $5 + 0.0
prtnode(x,y,z,m,t/trng)
}
END {
print ""
print ""

1}’ dt=$today $indata > $Soutwrl

"Finished"

"runSizes..."

runSizes $outwrl

cat tmp.minmax

run04laddlin2wrl.sh

echo
if [
then

fi

. exi

#1/bin/sh

lin=$1
vrl=$2

"$0 adding fault lines..."
$# -1t 2 )

eChg "Usage: $0 file.lin file.wrl"

X Min 558877.1400 Max 567811.5700
Y Min 4047634.4700 Max 4071649.3200
2070.0000 Max 12560.0000

print "ROUTE Touchl.touchTime TO Timerl.set startTime" §

print "ROUTE Touch2.touchTime TO Timerl.set_startTime" M 1

print "ROUTE Touch3.touchTime TO Timerl.set startTime" % Min
README.961220
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!

M Min 2.6000 Max 5.6000
T Min 0.0000 Max 2678.0000
Xmid 563344.355000

Ymid 4059641.895000

Scale 0.000833

3 3k I I I

nawk ’'BEGIN {

. getline <"tmp.minmax"
# skip X
getline <"tmp.minmax”
# skip ¥
getline <"tmp.minmax"
# Skip 2
getline <"tmp.minmax"
# Skip M
getline <"tmp.minmax"
4 Skip T

getline <"tmp.minmax"
xm = $2+0.0
getline <"tmp.minmax"
ym = $2+0.0
getline <"tmp.minmax"
sc = $2+0.0

print "# Fault lines”

print "Shape {"

print " appearance USE CWHT"
print " geometry IndexedLineSet {"
print " coord Coordinate {"
print " point [

i=0

# Scale XY data to fit’ display range

# Write in WRL format

if ((substr($0,1,1) !=""#") &&

(NF == 2)) {

= ($1 - xm) * sc

= {($2 - ym) * sC

f ((x >= -10.0) && (x <= 10.0) &&

(y >= -10.0) && (y <= 10.0)) {

flagfi]l = 0
i++
printf "

X
Yy
i

1
} else {
if ($0 == "END") {
flag[i-1] = 1
}
}

} END {
print "
print " 1} #End coord”
print " coordindex [°
lasti = i
for (i=0; i<lasti; i++) {

if (flag[il) {

print " } #EndAIndexedLineSet"
print "} #End Shape"

1/ $lin >> $wrl

print "#-----------s---s-esoo-occmesssosssmoosmsoommooEoTs

print "#--------------es---ococesocooosssssomsooomoooomeEes

$20.8f $20.8f 5.0,\n", x,

+  printf " %d, -1,\n", 1
} else {
printf " 3d,\n", i
1
print " I

echo "Finished”

run060pntsPlane. sh

echo "pntsPlane..."
pntsPlane 1sm060.pln lsm031_utm.xyzm 750.0 1sm035_utm.xyzm

echo "Finished"

runSizes
#!/bin/sh
£=51
¢ echo "Sizes 0 - 3..."
grep Sizel s$f wC
grep Sizel $f wC

|
grep Size2 $f | wc
grep Size3 $f |

echo "\nColors 0 - 8..."
00 $f

grep C | we
grep CO01l $f | wc
grep C02 $f | wc
grep C03 $f | wc
grep C04 $£ | we
grep C05 $£ | we
grep C06 $f | wc
grep C07 $f | we
grep C08 $f | wc

==> 1lsm011l,rawdata <==

==> 1sm021_geo.xyzm <==

-116.297833 36.712000 -11010.000000 2.300 0
-116.303833 36.713333 -10360.000000 1.500 5
~116.303000 36.731667 -6390.000000 1.900 217
-116.296833 36.709500 -11040.000000 2.700 233
-116.300167 36.712167 -10860.000000 2.200 7 234
~116.295833 36.715167 -10550.000000 1.600 234
-116.284000 36.710000 -13020.000000 1.900 235
-116.306333 36.712667 -10750.000000 1.700 239
-116.316667 36.724500 -6120.000000 1.600 283

116.286167 36.716000 -12430.000000 3.000 572
==> lsm03l_utm.xyzm <==
2231%5.87 4062951.67 -11010.000000 2.300 0
562235-91 4063095.63 -10360.000000 1.500 5
562804.51 4065129,92 -6390,000000 1.900 217
562504.22 4062675.01 -11040.000000 2.700 233
562883'57 4062968.67 -10860.000000 2.200 234
S 1 4063304.29 -10550.000000 1.600 234
561953-01 4062738.96 -13020.000000 1.900 235
561020-16 4063020.13 -10750.000000 1.700 239
563751-83 4064326.11 -6120.000000 1.600 283

.51 4063403.08 -12430.000000 3.000 572
==> 1sm041,wrl <==
¥VRML V2.0 utfs
e
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# Author: B. Henderson
# Date: 1996_Dec_10_16:16:40
# DPata file: 1sm031_utm.xyzm

# Input data ranges: ~,
# X 558769 567890 Rng 9121.18

# Y 4.05125e+06 4.07731e+06 Rng 26051.8
# 7 -14850 0 Rng 14850

==> 1sm060.pln <==
560513.201000 4060844.185500 -8555.551758

565013.201000 4066844 .185500 -9872.487305
561513.201000 4065344.185500 -6402.470215

* pntsPlane.c
** 12-11-96

%k cc pntsPlane.c -o pntsPlane vector.o plane.o

#include <stdio.h>
#include <stdlib.h>
#include "vector.h"
#include "plane.h"

void print_usage(char *);

int main (int argc, char *arév[]) {

int dbg = 0;
int i,n;
FILE *plnFid;
FILE *pntFid;
FILE *outFid;
double inx, iny, inz;
Point3Df pnt[3];
Plane3Df plane;
double dist;
double thres;
char s[811:

/* Begin */

/* Read command line args */

if (arge != 5) {
print_usage(argv[0]);
return 0;

/* Open files */

plnFid = fopen (argvi{ll, "r");

if (plnFid == NULL) {
fprintf(stderr, "Could not open plane file %s.\n", argv[1l]);
return 0;

}

pntFid = fopen (argv[2], "r");

if (pntFid == NULL) {
fprintf(stderr, "Could not open points file %s.\n", argv(2]):
return 0;

}
thres = atof(argv[3]):
if (thres <= 0.0) {
fprintf(stderr, "Error, thres_dist must be > 0.0, %1f\n", thres);
return 0;

)

if (dbg) printf("Threshold distance = %f\n", thres);
outFid = fopen (argv[4l, "w"):

if (outFid == NULL) {

README.961220

fprintf(stderr, "Could not open output file %s.\n", argvi(4]):

return 0;

)

/* Read plane file */
for (i=0; i<3; i++) {

fgets(s, 80, plnFid);

if (dbg) printf("READ 3%s”, s);

n = sscanf(s,

if (n != 3)

"g1£%1f81f", &inx, &iny, &inz);
if (dbg) printf("Read plane file: %1f 31f %1f
inx, iny,

gd\n",

inz, n);

fprintf(stderr, "Error reading plane file.\n");

return 0;

1
pointCreate(inx, iny,inz, &pnt(il);

)]
fclose(plnFid);

planeCreate(spnt[0], &pnt{l], &pnt{2], &plane);

if (1) (

printf ("Plane

$1f $1f %1f

$1lf\n",

plane.x, plane.y, plane.z, plane.d);

}

/* Read input points */

while (1feof(pntFid)) {
fgets(s,80,pntFid);
if (feof(pntFid)) break;

n = sscanf(s,

ng1fs1£%1£f", &inx, &iny, &inz);

if (dbg) printf("Read input point: $1f %1f %1f %d\n",

inx,

iny,

inz,

n);

. pointCreate(inx,iny,inz,&pnt(0]);
dist = planePointDist(&pnt(0], &plane);
if (dbg) printf("Dist = $1f\n", dist);
if (dist <= thres) {

fprintf(outFid,

}

fclose(pntrid) ;
fclose(outFid) ;

"%s", s8);

} /* End */
void print_usage(char *s) {

/* Begin */
fprintf(stderr, "Usage: %s \n", s);
fprintf(stderr, " <plane.xyz> \n"); v
fprintf(stderr, " <pnts.xyz> \n");
fPr§ntf(stderr, " <threshold_distance> \n"};
fprintf(stderr, ° <out.xyz> \n");
fprintf(stderr, " \n");
fprlntf(stderr, " Where plane.xyz file format is:\n");:
fprintf(stderr, " x y z\n"});
fpr;ntf(stderr, " x y z\n");
fprintf(stderr, " xy z\n");
gpriutf(stderr, " \n");
fPrintf(stderr, " Where pnts.xyz file format is:\n");
printf(stderr, " xy 2mt\n");
Pr§ntf(stderr, " . A\n")y;
gprlntf(stderr, " \n");
fPﬁntf(stderr, " L. . . AR")
fPrlntf(stderr, " Xx yzmt\n");
fPrintf(stderr, " \n");
fPrintf(stderr, n . Where threshold_distance is the \n"):
fPr.‘_mtf(stderr, " maximum distance that a point \n"):
Printf(stderr, " can be from the plane and be \n");
Printf(stderr, " saved to the output file. \n");
fprintf(stderr, "\n");

L_____Bfiﬂ&fistderr, i Where out.xyz is the output file\n");




} /* End */

LMS041.WRL

#VRML V2.0 utf8

# Author: B. Henderson -
# Date: 1996_Dec_10_16:16:4
# Data file: 1lsm031 _utm.xyzm

g ‘

Input data ranges:
X 558769 567890 Rng 9121.18
Y 4.05125e+06 4.07731et+06 Rng 26051.8
7 . -14850 0 Rng 14850
M 0.6 5.6 Rng 5
T 0 2819 Rng 2819
X¥scale 0.0007677
zZscale 0.000673401
Xmin 563330
Ymin 4.06428e+06
Zmin -7425

3 3 30 R I I I I I H

# WorldInfo

2

WorldInfo {
title "Earthquake Hypocenters”
} #End WorldInfo

NavigationInfo {
type "EXAMINE"

1

Viewpoint {
position 0 0 30
description "DefaultvView"

}

Viewpoint {
position 0 -40 0
orientation 1 0 0 1.50
description "ViewN"

}

Viewpoint {
position -40 0 0
orientation 0 1 0 -1.50
description "ViewE"

Background {
skyColor [ 0.0 0.0 0.0 ]
} #End Backggpound

Transform {
translation -11 -11 -8
children {
Shape {
appearance DEF CBLK Appearance { material Material {
diffuseColor 0.0 0.0 0.0

1]
geometry Sphere { radius 0.1} },

Shape {
appearance DEF CWHT Appearance { material Material {
diffuseColor 1.0 1.0 1.0
}

]
geometry Sphere { radius 0.1 } 1},
Shape {
appearance DEF 8RED Appearance { material Material {
diffuseColor 1.0 0.0 0.0
1

}
geometry Sphere { radius 0.1 } 1},
Shape {
appearance DEF CGRN Appearance { material Material {
diffuseColor 0.0 1.0 0.0
1}
geometry Sphere { radius 0.1} },
Shape {
appearance DEF CBLU Appearance { material Material {
diffuseColor 0.0 0.0 1.0

11
geometry Sphere { radius 0.1 } 1},
Shape {
appearance DEF C08 Appearance { material Material {
diffuseColor 0.6 0.0 0.4
11
geometry Sphere { radius 0.1 1} },
Shape {
appearance DEF C07 Appearance { material Material {
diffuseColor 0.1 0.0 0.7
11
geometry Sphere { radius 0.1 } },
Shape ( .
appearance DEF, C06 Appearance { material Material {
diffuseColor 0.0 0.4 0.8
1}
geometry Sphere { radius 0.1 } 1},
Shape {
appearance DEF C05 Appearance { material Material {
) diffuseColor 0.0 0.8 0.8
}
geometry Sphere { radius 0.1 } 1,
Shape {
appearance DEF C04 Appearance { material Material {
diffuseColor 0.2 0.9 0.0
1}
geometry Sphere { radius 0.1 } },
Shape {
appearance DEF C03 Appearance { material Material {

diffuseColor 0.8 1.0 0.0
[ i
geometry Sphere { radius 0.1 } 1,
Shape {
appearance DEF C02 Appearance { material Material {
diffuseColor 1.0 0.6 0.0

13
geometry Sphere-{ radius 0.1 } },
Shape {
appearance DEF C01 Appearance { material Material {
diffuseColor 1.0 0.3 0.0
11
geometry Sphere { radius 0.1 1 1,
Shape {
appearance DEF C00 Appearance { material Material {

) diffuseColor 1.0 0.1 0.0
}
geometry Sphere { radius 0.1} 1},
Shape {
appearance USE CBLK
geometry DEF Size0 Sphere { radius 0.10 } 1},
Shape {
appearance USE CBLK
geometry DEF Sizel Sphere { radius 0.20 } 1},

README.961220
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152,

Shape {
appearance USE CBLK
geometry DEF Size2 Sphere { radius 0.40 } 1},
Shape { . .
appearance USE CBLK
geometry DEF Size3 Sphere { radius 0.80 } 1,

1
} #End Transform

# Bounding box

#

Shape {
geometry IndexedLineSet {
coord Coordinate {

point [
-10.0 -10.0 -5.0, # 0
10.0 -10.0 -5.0, # 1
-10.0 10.0 -5.0, # 2
10.0 10.0 -5.0, # 3
-10.0 -10.0 5.0, # 4
10.0 -10.0 5.0, # 5
-10.0 10.0 5.0, # 6
10.0 10.0 5.0, ¥ 7
o E ~------------
11 -10.5 -5.0, # 8
11 . # 9

-10.

]
} #BEnd Coordinate
coordIndex [
# X-axis
0, 1, -1,
8, 9, 10, 11, -1,
12, 13, -1,
# Y-axis
0, 2, -1,
14, 15, 16, 17, -1,
¥ Z-axis
0, 4, -1,
# Box
2, 3, 7, 6, 2, -1,
6, 4, 5, 7, -1,
3,1, 5 :

]

color Color
color [

0.2,

0.0,

0.0,

1.0,

[=Ra) ]
coewn
oo O
coon -
2
WNH O

]

1
colorIndex [
# X-axis
1,1, 1,
i, 1, 1, 1, 1,
1, 1, 1,
# Y-axis
2[ 2/ 2/
2, 2, 2, 2, 2

# Z-axis

3, 3, 3,

# Box

0, 0, 0, 0, 0, O,
0, 0, 0, 0, O,

0, 0, 0

1

colorPerVertex TRUE

} #End IndexedLineSet
} #End Shape

# Animation Nodes
# Touch --> Timer --> PosInterpolator --> Shape

Transform { .

translation -10.5 -10.5 -5.5

children {

Shape {
appearance Appearance {
material Material {

diffuseColor 0.1 0.0 0.1
1

}
geometry Box {
size 1.0 1.0 1.0

1, ‘
] DEF Touchl TouchSensor { }
} #BEnd Transform

Transform {

translation 10.5 10.5 -5.5

children {

Shape {
appearance Appearance {
material Material {

diffuseColor 0.1 0.0 0.1
}

}
geometry Box f{
size 1.0 1.0 1.0

}I
DEF Touch2 TouchSensor { 1}

} #End Transform

Transform {

translation -10.5 10.5 -5.5

children [

Shape {
appearance Appearance {
material Material {

diffuseColor 0.1 0.0 0.1
}

}
geometry Box {
size 1.0 1.0 1.0

1,
DEF Touch3 TouchSensor { }

} #End Transform

Transfory {
ST S
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| . translation 10.5 -10.5 -5.5 . ROUTE Timerl.fraction_changed TO POS00002.set_fraction
; R - children [ DEF SHP00002 Transform {
: Shape { translation -0.885918 -0.908719 -1.97643
A appearance Appearance {’ . children [
i - material Material { Shape {
= diffuseColor 0.1 0.0 0.1 appearance USE C03
} geometry USE Sizel
1 } #End Shape
=) . geometry Box { ]
size 1.0 1.0 1.0 } #BEnd Transform
! } ROUTE POS00002.value_changed TO SHP00002.set_scale
S 1,
DEF ‘Touch4 TouchSensor { }
1
; #End Transform
— 1
. Bmm i m e e e
> ' #  Timer [ e T T TR
! itttk e e e LR R R L LR T i #  Fault lines
i DEF Timerl TimeSensor { cycleInterval 5.0 loop FALSE } I e e R
ROUTE Touchl.touchTime TO Timerl.set_startTime ’ Shape {
— M ROUTE Touch2.touchTime TO Timerl.set_startTime appearance USE CWHT
; ‘ ROUTE Touch3.touchTime TO Timerl.set_startTime geometry IndexedLineSet (
, ROUTE Touch4.touchTime TO Timerl.set_ startTime / coord Coordinate {
N point [
. . e et -7.41817920 8.18682624 5.0,
’ : # Sound -7.51835520 8.10964224 5.0,
L il e e e e -7.62769920 7.99962624 5.0,
- Sound { -
source DEF Soundl AudioClip {
) url "soundl.wav" .
T description "Sound Effect 1" -3.09016320 -0.53112576 5.0,
: loop FALSE : -2.40438720 0.09921024 5.0,
startTime 1 -2.34587520 0.00801024 5.0,
. . / stopTime O . ]
1, 1} #End coord
maxFront 200 coordIndex [
i ) maxBack 200 0,
G — spatialize FALSE . 1,
} 2,
. ROUTE Touchl.touchTime TO . Soundl.set_startTime 15,
R ROUTE Touch2.touchTime TO Soundl.set_startTime 16, -1,
: ROUTE Touch3.touchTime TO Soundl.set_startTime 17,
. ROUTE Touch4.touchTime TO Soundl.set_startTime iB, -1,
—_ 9,
< . 20,
K . L e e R L 21, -1,
. # Hypocenter Nodes 22, L
DEF POS00001 PositionInterpolator {
| key [ 0.0, 0.0000, 0.0001, 1.0 1 .
[ keyvalue [ 0.01 0.01 0.01, 0.01 0.01 0.01, 1623,
: 1.0 1.0 1.0, 1.0 1.0 1.0 } 1624, -1,
- - } 1625,
b— e} - ROUTE Timerl.fraction_changed TO POS00001.set_fraction 1626, -1,
- ’ DEF SHP00001 Transform { 1
translation -0.473694 -1.01924 -2.41414 } #End IndexedLineSet
children [ } #End Shape
" Shape
ER : appearance USE CO03
: ! geometry USE Sizel
[T 1} #End Shape
] . . ]
' } #Bnd Transform
- — i B ROUTE POS00001.value_changed TO SHP000OLl.set_scale
DEF POS00002 PositionInterpolator {
. - key [ 0.0, 0.0018, 0.0019, 1.0 ]
4 keyvalue [ 0.01 0.01 0.01, 0.01 0.01 0.01,
‘ ' 1.0 1.0 1.0, 1.0 1.0 1.0 1]
e | }
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