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1. THE PROCEDURES

1.1 IMAGE PREPROCESSING

The Gilbert/Vicar tiepoint registration will process any type or size of image
data, but preprocessing is necessary to aid the user and make the process more
managable. The images must be in band sequential format. The following execs
include most extracts and image preprocessing that will be required. If these
are not adéquate, please contact J. Gilbert for further help.

Name Purpose Example
CONVERT EXEC Converts various formats from BIL to BSQ. p. 9
JIMBOB EXEC Outputs TM SCROUNGE tape header p. 21

information, '
RPCHK EXEC Defines primary and secondary path/row and p. 27

outputs beta angle in degrees and radians.

MEANTIME EXEC Outputs the approximate starting line and p. 26
starting sample of an area of interest from
a TM SCROUNGE tape.

SARLAS EXEC Extracts an area of interest from a TM p. 29
SCROUNGE 'P' tape.

SARLASA EXEC Extracts an area of interest from a p. 30
T™ 'A' tape.
SAR EXEC Extracts an area within an extract. p. 28

SIZE EXEC Scales the image to a different size. p. 32
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Name

DSIZE EXEC

LAS2IAS]

Purpose

Scales the image to a smaller size.

Averages every 14 lines and 14 pixels
of TM SCROUNGE full vrame.

Example

p. 10

p. 22
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1.2 THE ICD116 PROCEDURE

If ERSYS registration is to be used, the images may be preprocessed using the
appropriate execs in Section 1.1, ERSYS registration is more accurate than the
tiepoint registration method, but is less flexible and requires more knowl]edge
about the data., Input images should be BSQ and no larger than 1144 lines and
1144 pixels.

Name Purpose Example
ICD116D EXEC Prepares data for interface tape to p. 16

registration using TM image data.

ICD116M EXEC Prepares data for interface tape to p. 18
registration using the EROS formatted
band sequential data,

ICD116T EXEC Writes the ICD116 output to tape. p. 20

TAPSCAN EXEC Checks for physical read errors and p. 35
reports record sizes.

WA



1.3  THE GILBERT/VICAR TIEPOINT PROCEDURES

] .3.]

Display on the IAS, the reference image on screen 1 and the registrant on
screen 2. (Please refer to IAS BASICS FOR THE NEW USER for display instruction.)

NOTE: If using MSS as reference and TM as registrant, the following exec will
be useful,

Name Purpose Example
SETUP EXEC Prepares setup IASCMD with proper p. 31
(CMS) arguments.

SETUP IASCMD Displays MSS on screen 1 and TM p. 31
(IAS) image on screen 2.
1.3.2

Choose and list tiepoint coordinates. This step requires patience and

accuracy because the output registered image will be only as good as your tie-
points. The number of tiepoints depends on the particular registration program
being used.

]IBQZU]
Using cursor form 0, place the cursor on a point in the reference;

read and record the virtual image coordinates. (Please refer to IAS BASICS
FOR THE NEW USER for cursor instruction.)
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].3.2.2

Now, place the cursor on the same point on the registrant; read and
record the virtual image coordipates.

1.3.3

Execute the TIEPOINT EXEC - make sure all entries are correct; one mistake will
destroy accuracy.

Name Purpose Example
TIEPOINT EXEC Converts [AS coordinates to coordinates p. 36

used by the tiepoint programs.

1.3.4

Execute the appropriate tiepoint program.

Name Purpose Exampl e

TIEREG4 FXEC 'exact fit' - requires very accurate p. 37
tiepoints.

TIEREGS EXEC 'Teast squares fit' - averages errors p. 38
globaily.

TIEREGSB EXEC For TM images larger than 512L x 512P. p. 39

TRIREG EXEC For TM simulated data-uses triangulation, p. 41

TRIBIG EXEC For TM simulated images larger than p. 40

512L x 512P.

LOOPTIE EXEC Uses TIEREGS and will register multiple p. 23
bands with one set of inputs.

5
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].3.5

Check registration quality - this should be ciéne at various times to ensure
quality and accuracy of the data and to save the user time,

Name Purpose Example
FLICKER IASCMD To 'blink’ reference against registrant, p. 12
IAS CURSOR To measure one tiepoint against another. IAS BASICS

FOR THE
IAS DISPLAY To compare different images and NEW USER

band-to-band registration.




1.4 IMAGE POST-PROCESSING

The following steps are used by data management to ensure user uniformity and
versatility. Registration output images will be written to tape in BIL format
with a header and gains and biases applied. This output tape will be FR80 and
RTSE data base compatible. These execs should be completed in order.

Name Purpose Example
URITE2 EXEC Converts the images to BIL format. p. 42
EXPAND2 EXEC Adds a header and gains and biases. p. 11
WRTAPE EXEC Writes the above %o tape. p. 45
TAPCHK EXEC Qutputs selective parts of the tape for p., 33

checking the accuracy and validity of tape.

At this point, the entire tape should be converted and checked on the IAS
to make sure image data on the tape is correct. The following exec is
helpful for converting an entire tape to [AS format.

Name Purpose - Example
TAPCON Converts 1 or more files from tape p. 34

to IAS format.




2. DOCUMENTED 'EXECS' USED IN THE PROCEDURES
(in alphabetical order)

The user of the following 'execs' is assumed to be familiar with CMS and the [AS,
and is using the SCREEN account. The documentation provided is an example of
the 'EXEC' run with arrows indicating user response. These execs will in turn
execute the appropriate programs. The majority will require that the user be
Tinked to Jimmy Gilbert's T and U library disks. A few require Bill Hocutt's
disk, or the IAS disk. Some 'execs' reside only on the SCREEN account. Below
the typed name of each exec is the exec name which will link to the appropriate
disks.
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ICD116M EXEC
(GILBEAR)

This exec uses EROS formatted band sequential data and writes a band interleave
ICDI16. This exec needs cleanup. Please contact Jimmy Gilbert when needed.
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ORIGINAL PAGE 5
OF POOR QUALITY

ICDV16T EXEC
(GILBEAR)

A scratch tape must be mounted on TAPI.
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CN TAPE 4C1
r The File Mode Of The ICD116 Data Sets ***
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PRECEDING PAGE BLANK NOT FILMED
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IGINAL PAgE i
OF POOR QUALITY
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(GILBEAR)

JIMBOB EXEC
———p The first of the TM SCROUNGE 'P' tapes should be mounted.
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ORIGHIAL PAGE i85
OF POOR Qu Y

LAS2IAS] EXEC
(GILBEAR)

—— Tape must be positioned at the beginning of the appropriate file.
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The following is an example of the exec which must be edited for each run.
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2% 19
ORIGINAL PAGE
OF POOR QUALITY

MEANTIME EXEC
(GILBEAR)

‘weantime
EXBCUPICN B3G5 Wé...
**Z1Bntcr The Scene Center Lacitude (Dejruevnm) %k
'**;antor The Scene Center latitude (Minuceg) *xx
o

**;u?nter The 3cene Center longitude (Dejrews) *&*%
**;onnter The Scete Center lonjitude (Minutes) *%*

**; Trter Latitude Direction ... 0 = Yorth, 1 South *tiﬁ

**: Ernter Lonjituie Dire«ction ... 0 = East, 1 = West ***
Scenc Center latitude IS 41.74¢96¢

Scenz Center Longitude Is -84, 06E8uu

??5 Are These Valucs Correct oo (0 = Yus, 1 = No) 227

*

*

*
23
e
o
]
]

The Number Of Lines To Extract *%¥

Lo

*
*
(S8 23]

POTYLILT

Wumber Of Sam.les To Extract #**

—

tion Centuer Latitude (Dejrees) *x

**:73nter The Ixtca
traction Center Latitude (Minutes) %%

**ﬁuantcr Tha 2x
S

—

**fuanter Ti.¢ Txtraction Center Leniituce ({Dejrees) wx*

—> . . . . .

¥3% Onter The Txtraction Center Lonjitude (Minutes) »#%
— 10

*%x Computeg Jtarting Line Is 56 HkE

®xk Comigted Starting Samile Is JEC2 k%

¥%¥ Prtor The Numoel Of Lines Tc Zxtract ¥¥%
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(GILBEAR)
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SARLAS EXEC
(GILBEAR)

ORIGINAL PAGE [t
OF POOR QUALITY

uwullas

wke TH Extraction Proqram ®=¥¥
hlaled LASLIT Tape Infut ¥%¥
ﬁ%nter The Sejasat Numher #k*

7
ﬁ§%&er The Ac_1isition Date #**x=
Lo b2 - . - . N

SLter The Tdpe Letter Design  ator ¥
o 3 ()

,?%ter The First Tae humeric Value *€*

'
6Enter the Startin; Line Of The Extrac tion **x

ggter The Startin. 3ample Cf The Extrac tion ***

&

1§nter The Mambrer Of Lines Tc Cutput *%¥

5
1§ntet The Number Of Samjles To Cutput ***

Inter The Banl To Pe Extract ed, 0 For XNo Hdore ***
002 Ta20 IUBFUT TAS 2EEN RIQUESTED QU UNIT 131 . (TAPYC
023 _TA2E_TTADY... EXECUTICN CONTINUILNG {TAPHCUNT)
COTICN BLGIN3a...

Inter The 3any 7o Be Ixtract ed, 0 For NO Hore *xx%
CU ’ZLO!‘: BBGI_}SS.l‘- . i

Erter The Lbant To 2o Zxtract €3, 0 For Ko Horc *%%

Dxtract ion Run Compl eted **=#
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ORiGENAL Wi&ﬁ.‘i’%
L

OF POOR QUALI SARLASA EXEC
(GILBEAR)

——p Tape must be positioned at the beginning of the appropriate file,

—— SARLASA HURONA BANDY A

GLOBAL TX7TLIB CHSLIF FORTH¥0D2 VWLBLI® FTIO

FI 5 TERM

FI 6 TERM

FI 15 TERH

FI 15 TERM 3

PI 10 TAD1 g RECFM _FB LRECL 6556 BLOCK 26624

FI 11 DISK HURONA DANDY A ( JECTM U SLOCK 6656

LOAD FTLIP é CLEAE NCMAP sSTAQT

EXBCUTION BEGINS... .

k%% Snter The Starting Line *%x
—— 2393 .

kx*x Fnter The Starting Sample **x
—4 3560 .

x**% Pnter The Number Of Lines To Output ***
—P 1024 :

#xx Enter The Number Of Samples To Cutput #**¥
—p 1536

kAkBLTIPkx%

**3LT pkx

*ERLT Dk

**B LY prx

*** Drocessin; Complete **x

30
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‘setup 295 82234
i

R

as
knson Space Center

.

3

380 ON TAPE

ut setup iascnmd

EF 3 DISK SETUP IASCHD
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SETUP EXEC

SETUP IASCMD '
(GRABIAS)

eractive Anal;g%s Station (IAS)
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* (RECFM V LERLCL
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*%% Ernter The Desampling Prccess To Be Useld ¥
%) ... Sear=st deijhbor - (Default)
7) e.. tilinear Lo
Z) ~.s Cubic Convolution

n
*¥*% Bnter The ile dole 0 The Cutput Data Set ... ( Default = A ) **=

a

DUBCUTION DIGIUS. .
sx% iTER TiE NI%LER OF LINES TC OUTRUT *%x%

)
**gngtii THE NJ4.EX OF SM4DLES 70 CUTPUT *#%
#%%k D LRAMETER HINY k%%

JEUG
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AENY

3¥IT
%% DVTER KEYYIRD PARAHETZR .. OR SETUEN *%%
¥%% DPOCESSING COAPLETE ***
PTLENLAE PILELYPE  FH FCRMAT  RECS BLKS DATE TIME
03932404 IASTAAG a1 ¥ 392 357 &  1/17/83 13.20.:22
r);

Note: MEAREST NEIGHBOR - ingerpolation to integer pixel and is the fastest
and simplest method.

BI-LINEAR - interpolation to fractional pixel and uses nearest 4 pixels.

CUBIC CONVOLUTION - interpolation to fractional pixel and uses nearest
16 pixels. This method is the most pleasing to the eye.
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———p Tape must be mounted on TAP1.

——p tagsvan

TAPSCAN EXEC
(GILBEAR)

* Record ] == 360 Bytes
There are 1 Records in the %Ele
All Are of Length 0 Bytes
——— tdgscan
* Record ] === 3556 Bytes
There are 2 Records in the Eile
All Are of Length 3596 Bytes
————bt@
3 Record 1 === 1192 Bytes
**QLT D% * :
%R LI pPxx*
* k3L Dxx
®*%kRB1,T pP*x

There are 8008 Records
All Are of Length 1192

e tdgsvan
* Record 1 =—-
There are 7 Records

%}l Are of Length 3596

in the file
Bytes

.3596 Bytes
in the Zile
Bytes
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ORIGINAL DT ;.%
OF POOR QUAUr
TIEPOINT EXEC
(GILBEAR)
— tisroint ) o
kx¥ Threr A Unijue Tile lame Ident ifiier *%*
—_—— nawtiie
EYECTTICH EESZUSa.s
¥%& Trter The dumber Of Lines In The
—_— 324 .
*%% Trter The Mmmoer-0f Lines In The
—im B 512
**ﬁ Zuter Rolerence X k¥
—p 27
kxxk nnter Refarence Y ¥k
—_—> 252 "
-== ZrLter Rug strant X ---
-—-————-’
-=-~ Arter Pejistrant 7 =---
————p 280 i
®kk Enter Reference ¥ k&x
——p 41 R
***rgnter Reference Y ¥xx
—_— 5¢ , .
=== Snter Registrant Y ---
—_—) na ,
—-:Q§nter Rejistrant ¥ ---
———" e T w
*xk Spter Relercnce X *%x*
— 04
2k Tnter Peforence Y k#x
———fp 18 . .
=== _ULter fejistrant ¥ ~e=-
—_— ~1 )
=== Ontoer Reojistrant 7 ===
—p G
**; orter Reference L ¥¥x*
¥k Trtor Tefercnce Y kkx
— 32 . -
-=—= TLter Tegistrant ¥ ---
— a9
--: _Onter Reyistraat Y ---
* ok nuter Tefercnce 7% ¥*x
’ - - *
FPILINANE FILITYPZ TF®  TCRAAT RECS BLX3
NWEYTTE TIDRYS L1 F 3 5
R ‘
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TIEREG4 EXEC
(GILBEAR)
Four tiepoints are needed that are between the center point and the corners, but

closer to the corners.
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ORIGINAL PACE 55

LTy
OF POOR QUA TIEREGS EXEC

(GILBEAR)
Approximately 2.5 evenly distributed tiepoints are needed.

——p tioreyy | ) . .
¥k ofrter The FY, Fa ohnd T OL The Image T9 B2 Rejlst crei 4
—_— tnidfu SU2.ouxd . . .
¥uk Trter Tae FM, FD Anl UM O The Fejist 2red Izage Qut ut #*%
% tziloo J209.4 ] ,
s ¥x% Inter TL2a Fh, FT anl M 00 The Iiepolint Data set ##%
—P  m33zhn Wi sts
N OPIDPLILTY DaTa 2BUCTSCZED %k
ke TUTES VHR GULETE OF LTIES 70 OUTPUT *%x¥
—p 3%
** FNDER THE NUKEAR OF 3ALPLES YD QUTPUT &%
—p 392
®LLIDE
* LIP#
*¥3LID%
¥ LI2¥
kCLID¥
€TLID*
¥TLID#
¥ DPOUISLILS COMILITTD kkn
FILEVAME JILIIYPR FM  TFTOLMAT RECS DBLRS DATE TIX
M3 ¢ P24 AT ¥ 2 324 125 2/22/733  T7.58.17
R;
r
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OF POOR QUA

(GILBEAR)

TIEREGSB EXEC
buted tiepoints are needed, but more may be needed
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TRIBIS EXEC ORIGINAL FILE Gy
(GILBEAR} OF POOR QUALITY

Because this registration works locally, the user must determine where and the
number of corrections or tiepoints that are needed.

———-bEXEC TRIBIG )
n;aoqngﬁgnghg FN, FPM And PT Of The Image To Be Begist ered **x
* EnterBThe FN, FT And FM Of The Fegist ered Image Cutput *»*

. r
*** Entegerhe PN, PT And FM Of The Tiepoint Data Set **%
EXBCUTICN E INS...

—op ¥** Enter The Debug Level ,.. 0 = Ncne **x
«**%x Enter The Outpidt Starting Line #xx

’;5: Enter The Number Of Line& Tc OQutput &%&
**%x Enter The Number Of Samfles To Output %¥%

#*63
#*y
o8

118
TIEPOINT Data Processed **x=#

*
»

50 lLines Processed *¥x

*
*

50 Lines Processed ¥*x

*
*

50 Lines Processed **%x
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»

50 Lines Processed **%*

*
*»

50 Lines Processed **«
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Complete **x
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Al 39 3
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ORIGINAL PG
OF POOR QUALITY

TRIREG EXEC
(GILBEAR)

Because this registration works locally, the user must determine where and how
many tiepoints are needed.

————PEX”C TRIREG
—-;nsooincfgangﬁe F¥, FM And FT Of The Imaye To Be Rejist ered ***
:*gﬁ:nggg;he FN, FT And TM Of The Fegist ered Image Cutput ***
**sx pntef The FN, FT And F¥ Of The Tiepoint Data Set ***
—-—-bnewtm=' t:Leots
> Zn er e Debuqg Level ... = Ncne *%x«
**« pEnter The Outpgt Starting Line #%x¥*
kax “nte: The Numper Cf LineS Tc CQutput %%«

324
**% Enter The Number Of Samples To Qutput **#*

118
TIEPOINT Data Processed ***

*r3
*ry
[N

*
*

50 Lines Processed *x*

*
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50 Lines Processed **xx

*
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50 Lines Processed ***

R LA EF R PEEAE R LR PEEE LI RT 4
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»

50 lLines Processed ***

*%x 50 Lines Processed **¥

** Pr in Com lete *%x
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ORIGINAL PACSH [F
OF POOR QUALIVY

WLCBLIE PTIO

RECFM U BLOCK

WLBLIB FTIO

RECFN U BLOCK

4LBLIB FTIO

RECFM U BLOCK

WIBLIE PTIO
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WRTAPE EXEC
——»p A scratch tape must be mounted on TAP1.
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