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Table 1 Contents of a virtual array control block.

Element Content

1 Number of columns per page* of the image.

2 Column length (or row length) of the image.

3 Displacement of the first record of the source
image on the disk file.

4 Displacement of the first record of the
destination image on the disk file.

5 Channel number of the file including the
source image.

6 Channel number of the file including the
destination image.

7 Page number of the page in the first partition
of the buffer.

8 Page number of the page in the second
partition of the buffer.

9 Page number of the page in the third
partition of the buffer.

10 Image data type: integer=1, real=2, and
complex=4.

11 Number of records per page, equal to the
content of the first element multiplied by
that of the tenth.

12 Address of the first location of the first
partition of the buffer.

13 Address of the first location of the second
partition of the buffer.

14 Address of the first location of the third
partition of the buffer.

e X?page is a segment of an image, loadgcimirilﬂ one

partition of an image buffer at one time.
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Frames #3~6 were assigned.

34567

Frame #4 was assigned.

Headers of frames # 3, #5,and #6

are cleared.
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N R N N

N

Frames #6~9 were assigned.
Headers of frames #5 and #10—~12
are cleared.

wo 1
[LIT]

assigned frame
NPD : processed image

H1 EEOEER (£:§04TH, 4: BN THR)
Fig. 1 Management of the frames. One frame is
assigned to an integer image; two and
four consecutive frames are assigned to

real and complex images, respectively.
Left: before assignment, Right: after assignment.
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Table 2 System commands.

Name Meaning

ABORT Abort the macro command sequence.
SKIP Skip to another command.
LOOP-NEXT Define an iteration loop (simple loop only).

RELEAS Release the holding state of the macro
command.

?? Hold execution of the macro command
sequence.

DELETE Delete a macro command.

EDITOR Edit a macro command.

MACRO Retrieve the macro command informa-
tion.

INIT Initialize the system: image size, console,
and headers.

MAP Report on the defined images: type and
protection.

PICT Report on the image: type, protection,
and history. Change the protection flag
state.

REPORT Report the system state: image size and
working file allocation.

0-SIZE Change the size of the image $0, the
variable size image.

MENU Retrieve the command information.

MODE Change the system mode.

STOP Stop the system. Save the current state
on the file.

SYSTEM Show or change the system control data.

SWAP Swap with the user program.

TYPE Type the system log.

TIME Show the time upon completion of each
command.
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CALL ICHK (N, IVAR, LL, UL, “MESSAGE”)



836 HRLBEERE

i, EHUSS A 2 DES,
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Table 3 Subcommands of the macro command editor.

Name Meaning

H Quit editing.

K Clear the editing buffer.

P Register the command sequence as a macro
command.

R Renumber the statements.

T Type out the commands in an increasing order
of the statement number.

Tn Type out the command with the statement
number n.

Tmn Type out the commands between the statement
numbers m and n.

Y Read into the editing buffer the command
sequence of a defined macro command, the
system log, or the history of an image.
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FBtHRAS, LEFRICERTECELTEE,
N5, EBRONERRIS &S\ CHYIIMEE )
ERALUTOBARHERALREETSH 3.
z/uawyFofiza<y F? ?28bhid, £¢
THTB—EELEEh, B20X5Kk, WA IE
BMNAIEEICILE. CCT, =/ na=y FOHEFL N
WeDEDXIILERLLD : FIREDSR LI~
a2 FRUVVITETEINSE FIRZEL <R
0); &z, v n TEFEN:MOws 0"y
FekoEgXhic~ 7032y FOEFLALZ
ntl CHa. FOLRNCBEBNTHawy F?2 2N
BEiohzds, $BBLLOKRE. D&%, F
RABERBBHIIZ VY FER2ANTELENTES. CO
—BsfFRMIZD =~ ¥ RELEAS itk - TRRE X
h, fERTEOL<r (H2TRL~<1r2) ~RD,
< sua=wy FOEFLETONhE. 2= F SKIP
KL THEED= I/ va~ v FAf@EB LD, o
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Fig. 2 Control of macro commands.

<Y F ABORT it&»T</va<y FOETES
F452&bCx3. awvF SKIP Bw/uz=
v FEROBHa< Y FELTHRVWONS.
z/0avy FAKRR/SFAZ T ANET LY
FRdsfg snTWIED. =2 naw Y FhiDEXK
ATV RDGIART s AT AV IR, NFAL
EE—F TRV IR/ naw Yy FEANTS
zEREXDEHSINS.

3.2 A—=F4UF4

Fus s LR 7 r ANVERBRARV T4 VT
YAFADOFBICH>TVEH, 0N, K¥X
FLATRUTOY —E AR EINS.

1) =suvazvFoEE CchidavrF
EDITOR itk hifbh 5. Bkt 2WTIRAEIB LK.
2) a=vFiEHOBR%K. 2+ v FCETERR
Ama—T7 7 ANEFEINS 16070y 7 OKE T
FANVCEXATNATWVWS. ZO7 74 VORER,
Bied (HER : BHRAHN, ERER K&, ER
#T, HE, HEtaE), BExR EEA : ARE
JTEERIE, XTI, BREY, RER, HNNRLY),
wEE awvFAE 3wV FZEoax v bigE
ThD BAELVSORaITVIFEROZAIT VT
ADEAL VEDET, B84 V& Za<w v VENEHE
RIFFICE B LI ERGNTVS. a< Y FEIRIC
i3, 9wV N4&, BEE EREET), #fF EEH
BH), 34 Y FERPAOHRA V2 PBEENTVS.

NV F Y VHEIABYNERNESENMBYRATFADY 7 Y 2 TRE 837

FIAZRBEPRIEY < v FEOHEAXFORE 2
ELTawv &2 —KLkY, $EDa<v &
ELTar Y rERRTHIENTES.

D7 7 A VOEREEHOIDOHY T2 S 5 4
MY RFAERHICHREINATVS. ERRKIE, 7
7 4 VEBORER, BEEPBRIEROHEE OBENT
bh3. —BCEBLET VT Y X20HFICREEH
HnHBDOT, FROFEBZEERHE, F/, £HE
HIR—-TIRIEL, ZXUTILELEEATHIIICNK
S TW3. EFEICIE, 3= FOEMN, BIBRMSTE
3. BHEIhTWEa7Y FOER, ZHOERGIT
5. COXSBBRRFRESEAY AT LZHARIC
EVEZ T B0 3.

EBESHOw I a2y FIDONTH, a<wVF
MACRO ¢ kb, &HPar v I ERRTE3.

3) BTy —< v PMEB~OME. WHRLE¥S
DOE®T 3 -2y MOTHELOWRRT —TT 40D
~y XiRRR, BEHAL, BLY, TO7x—7y
FPREBREAT —F~OBEXHUMFETHS. X
LEXHL7r—=v MRIBERICEELE. %7,
#EHADLE, 7L—bD—AEY T 7V —LD—LD
BAS—HTELORBELL. ThTd, BERER
F—4~—2 SIDBAYDF -2 IRKEKMETE2.

4. € T U

AWTR, FAZOZHIEREBETINANE
RE NI Y 27 45, SOOTMIEON—FY =
TREOCLETCHAIELRC L%, &IHHlick-TRL
72, EQBETAMTY XAE LTI, BARMICRA
DHDK 90 FHEMAAALILEN (A1), BERIE
BTH5. AV2FLOFARRDLL, HOBFRL
B, &K, BERLEBOAFZCORDFEP
L, %/, ERLUBERLTIEBRPERNCENTT
23CL (HRA.2) P, FIAES 07 5 20ERE
MAAARBBIRCEREN, FALLEEREIIR
FEThH-7. 7278, N—FoTEREZIISERE
LT#E-TWBDT, 7oA Y-S s 7adhb
EFEY 2a—NMCWI2B T, BRUEE7 r11vE
BEF 4 R C—BIIESHONLVED, KREQ
FHEFEE LICESSB/MBLOOTHEFMRET VY
ZXLREFHRBEHBENZEVIBE D -7,
N>V TiE, BADON—F U = TEESBBRICKS
B>TWB3DT, I 7+ R/7AREbICH L
LROBEENFETRETHELEATVAS.
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YRTF LABRRCIIR AL IRT X S RS K
PRELREEDORACHBNME v )5 A2 HEL
7e. BEOHRERAIICY X7 L2 MTT B4,
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®A.1 EHQBSaS TN
Table A. 1 Image processing programs.

Class P}bgrams

Display : photographic, perspective, profile, projec-
tion, ---

Transfer: input from ITV, transfer between image

areas, translation, sampling, transposition,
transfer from/to standard format MT, ...

Generation: uniform noise, constant, ---

Orthogonal transform: Fourier, Walsh, Haar, and slant.

Statistics: moments, minimum, maximum, and histo-
gram.

Enhancement: gray-level normalization (linear, histo-
gram-modification) ; logarithm, exponential,
absolute, square root, complex conjugate ;
filters (ideal, Butterworth, exponential,
trapezoidal) ; windows (Hanning, Hamming,
Gaussian); thresholding, local average,
local variance, smoothing, template mat-
ching, SSDA, correlation, differentials, ---

Segmentation: chain coding, skeletoning, thinning,

labeling, distance transformation, segment

extraction, ---

COMMAND = D~THRS

* DYNAMIC THRESHOLD *
PROCESS(1) OR ABORT(2) 7 1
SOURCE PICTURE = 1

DESTI. PICTURE = 2

IMAGE SEGMENT SIZE = §
THRESHOLD AVERAGE = 60.
THRESHOLD COEFF. OF VARIAT. = .2
AVERAGE REPORT(1) OR NOT(2) ? T~
AVERAGE

...printing of list of average density
for each subregion...

ST. DEIVIAT. REPORT(1) OR NOT(2) ? }
STANDARD DEVIATION

...printing of list of standard deviation
of density for each subregion...

& THRESHOLD
COMMARD =

(a) Operation without parameter fixing.

COMMAND = MODE
* PARAMETER DEFINITION MODE *
MESSAGE (PARAMETER ,FIX)
FIX=0 : UNDETERMINED
1 : FIXED
2 : LOOP VALUE
4COMMAND = D-THRS.1
* DYNAMIC THRESHOLD *
PROCESS{1) OR ABORT(2) ? ( 0,0) 1.1
SOURCE PICTURE = ( 0,0)
DESTI. PICTURE = ( 0,0) 2,7
IMAGE SEGMENT SIZE = ( o,
THRESHOLD AVERAGE = (0.0000000 )
THRESHOLD COEFF. OF VARIAT. = (0.0000000 , 0)
AVERAGE REPORT(1) OR NOT(2) ? ( 0,0) 2,
ST. DEVIAT. REPORT(1) OR NOT(2) ? ( 0,07 2,1

#COMMAND = MODE.)
* RUN MODE *
COMMAND =

(b) Operation for parameter fixing.
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CMAND = 0-THRS. e & &S MBRFIAEN S 0S5 L2 EERLT
2 DYNAMIC THRESHOLD * HARALESICLTWS. Eh, Y27 LOHRBNK
COMMAND = OB VE DKL, RERSDS 5 LERKRTS
() Oper:tion by parameter fixing. zEbd3. kST, mm’/zfl-ﬁﬁgé@t&’)@
BARERTZCEBRY R FADEENLEZFTH
COMMAND = MSSG
FIXED PARAMETERS AND CORRESPONDING MESSAGES 5
WILL BE PRESENTED.
COMMAND = D-THRS.1 A2 E B &

* DYNAMIC THRESHOLD *

e T 7 (10 KBNS <7 Ay KERESS A S HEEOR

e S o)) BEFAL, T, @b E3nBro0nTRE

THRESHOLD AVERAGE = (0099000 (o.zfob0b0 . 1) DIBOT Y5 LEERTBCERED, BXKRE

AVERAGE REPORT(1) OR NOT(2) 2 ( 2 ,1) .

oT. DEVIAT. REPORT(1) OR NOT(2) 7 (2 .1 BRRTFIED 2 S AA T Al BEEBHMEBO
: 12D DOEHMENRICE T BB A ORFERNERT. T

+ THRESHOLD ’ OBTI2, HHBPHIREROBAEGHE T X 21T

COMMAND =

FoTHRETAESIRLTED (FAR(a)), 2D&D
RHABRELRE >TONE, 75 2 2 HEEEL

(d) Operation by parameter fixing and message

printing.
EA.1 ZRISEMEBORES (THRBRANEET) (FR(b)), HEREB/NNCT x7. 1A, BN
Fig. A. 1 Operational examples of a dynamic (e)TRI=Y FEDBEATLTVS. FAR(d)R
thresholding. The underlines indicate EZFhicEEEERREEE X5 LATHS. K
input by the operator. This is ex- A.2 BE/RAIHS Hsgpl s TEvsnav

tremely simplified by parameter fixing.

VRELTERLEAERT. /7 2 2 EBEEBT-
TWBDT, EFHCRELAT -7 LOER

COMMAND = EDITOR COMMAND = SPARS " "
* EDITOR * REAL TIME CLOCK F— 2D vy 27)) i
¥ : 10 TIME WILL BE PRESENTED. F—s DESE, WERT—2 774
# . 20 INLTMT 16:56: 5 2 N
# + 30 READMT.) * MTO INITIALIZED * NERGEATTHIZD.
# : &0 RELSMI 16:56: 6
# : 50 D-THRS.1 * LOAD FROM STANDARD FORMAT MT * (RS9 10 8 5 ARA)
# : 60 _SMOCON.T [MAGE NUMBER = O 60 2 1
4 : TO FRAME.T IMAGE TOO LARGE --- (A0 60 4F 2 A 21 B RER)
# : BO LABL.] SAMPLE(1) OR QUIT(2) ? 1
4 : 90 SGMT.T LEFT-TOP CORNER : I,J ="1,1
# : Y0O_SMOCON. 2 PITCH = 4
¢ : TI0 1-BIN.] AGAIN(1)TOR NOT(2) ? 2
¢ : T20 FRAME.Z 16:56:43
# : 130 LABL.2 * MTO RELEASED *
¢ : 140 SGMT. 2 16:56:44
# : 150 I-BIN.2 * DYNAMIC THRESHOLD *
# : 160 FRAME.3 # THRESHOLD
# : T70 _CONTOR.) 16:57:56
g : % * SMOOTH THE (0-1) IMAGE

,.._printing of the macro program... (no'.input operation here)

1P 17: 0:30

+ REGIST MACRO-COMMAND * * EXTRACT CONTOUR
COMMAND NAME = SPARS OUTPUT FILE NAME = CONT.2

COMMENT PLEASE. START POINT OF SEARCH = 38 4
A SYSTEM FOR PATTERN ANALYSIS.... 17: 0:49
COMAAND = COMMAND =
(a) Operation for editing a (b) Operation with a macro

macro command. command and by

parameter fixing.
®A.2 <w/oawy FiCXBBRER (TREBRIANZRT)

Fig. A. 2 Operational examples of a macro command. The
underlines indicate input by the operator.




