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BEHE > vs-100 KX FH ~EJHEF (training routine) @ & z 3
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. BOXRATIO - The rmcia of boracer @ mealarns.

ANCMOD - The differance bemwesn AMAXANG ind RMINANG.

AREA - Arez, In Clitrared wits, of 1 SMop.

AVYRAD - The avermaze of the adis al 2 bigh from i cenceoid ma fes Perimeser

ARRATIO - The mtio af the minor 1o the majoc axer of the cRuivaizng eifinge
EQUIYALSNT 2ZTL{pSE . That elliose whgge Zecm MOMencs amua Te=oa

@t a given Aloo. ; e @ ezal te ¢ momenss
BLOB - & canncated vogion in 3 digivized Grage, i - : or whi

may {ully sueround acter hlabss (oles). SES IR mar ve sleck o s A deb
SOUNDMING 30X -.The smallesc femRangle aligned wich d;c Axes

eilipge tmac omoletely encompasses 3 aloa., ot e equivatenc

SOXAREA - The area af the baunding bax af 3 blgo.

_dré.wn Twough iz poine
a¢ arey fxeenc ana yeoagt

CENTER OF AREA - The ceacer of 2 bion, Any staigac fine
wiil bisec: e bleo imo fezions of el drex.  The c=vear
iz determined By a4 bloa's feaz PMCICS, Iz and Xy,

CINTROD -+ Cancer ol icea.

CGIHST {—2 - The distance, squaced, of 3 blod'y coater of area @ we origin,

COLOR - “hasner 2 2lod is (0} black or (=L} whice,

FIRST MOMENMTS - Tx and Ty, where fie ums are over 3t Pixeis in a Sioh.

. Thmze
ire wed o lculacs e conter o gren ol a blooa. o=

HOLEAREA - Towal arex (in culiocared witx) of e holes in a2 alab,
HOLERATIO - Racio of hole zrex 1o wal arsa.

LENGTH - The lengta of the Sounaing bBax e is Hizgaed wiem me major axis o e
equivaleat ailigye. :
LEMNRATIO ~ The ratio of die widsa ca e lengn gf e biloasx bounding bax

> i

MAIQR - Langwn of the mijar axi% of e equival=ne cliipse o¢ 2 ploa,

MATORANG (THETA) - The angie af she Tajor aziz of 4 bloa's emmivalent siffose
felafive o fic a-dzid. Them it wmique sddin 1 fne=x of (30 dc.-:_=.., )
v ! Tmer.

' WUINOR ~ Lengm of e minoe 3xis ol the cguivaleng eidigse of 1 blab,

MINORANG « The angle of e minac axiz af 3 biow's tpivatene cilipte reitcive 2 s
Tedxid.  Minorany iz onique wichin . AagT of 130 deyre=a. -

MCTLLS - Numoee of pixels in a1 blab.

NHOLES - Number af holes in a biab.

QELENTATICN - Direction of 2 bloh wich FEIDESI 10 €3r pasidive x-ixiz.

QRICIM - 'i'he‘p-.‘lint (x2cra, yzesol,

PERQUANC - & = ai * areal f (perimecer == 7).

PERLMETER - L:m;lr':} of the perimazzr of a2 alad. -

PIXEL . A' picure :Lcnenc; afws enUry in the macrix rearstenzing the digitizzd imaye.

PPOA -« The cato ol &hwe igquace ol a blgh'y ferimetzr 20 itf ares,

RADQRATIO - The ratio of min to mnax. =

RMAX - The lengzil of die mazimen’ cadius from e &mneraid o e -pe-.-ix.—.::=;_
RMAXANDG - T2: angle af a Sicdis .-f-;:.:i.-:-m ragius. ’

AMIN = The teageh al e minimom mdiis from the contraid B e perimesar.
AMINANG - The angie of 2 blab's n:im'rru;: radits.

SECOANG MOMENMTS - !xz Ixy, and :72, witers Ol sums ire aves the gixels in a2
biab. These irc uted t6 Qlculats the equivalenc zilitwe ad 2 dlob.

THETA - Maforang i

TOTALARSTA + The fmeal area of a bigh, including the 2e=: of ics holes.
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QPERATING PARAMETER GESCRIPTION:

Rejection
Interval

Right window

Threshoid

_Top Window

XSIZE

XZERQ

YSIZE

YZERO

A measure of how close 3

blod must be to some pratotype
te be called an instancs of
that prototype.

Column number delining the
right edge al the picture to
ba processed.

The threshold vaive of the
currently selected camera.

Row number defining the top
edge al the picture to be
proceased,

Length in the x-direction of
a tingle pixel flor the currently
selected camera.

The x-coordinate of the origin
of the coordinate system.

Length in the y-direction of a
single pixel for the currently
selected camera.

The y-cogrdliate ol the origin
of the coordinate syatern.

QEFAULT:

largest
columa

{.90

L.ae

OQPERATING PARAMETER DESCRIFTION:

Battomn Window

Calibration Size

Camera Number

[mage Number

Pracessing Time

Left Window

Lines In
Linear linage

Minimum Blob
Pixals

Recegnition
Typeout

Row number delining the
botian sdge of the picture.

Diameter of the abject’ used
during calibration.

Current camera number [l or 2)

Number of the current
imag= buller.

Time in milliseconds required

to comnplete the mast recent
Analyre New image or Reanalyze
Current lmag= corvmand.

Cofumn pumber defining the
leit edge of the picture to
be processed.

Mummber of llnes delined to
complate an image taken with
the linear cumera.

Area {in pixels) of the
noallast aceepabia blob.

Number of items displayed in
the lower lelt <orver ol the
scra=n-upon an attempt at

, recognition of an chject.

E 2  s-100 BIEBHEHE o

o

TQEFAULT: ,

largest raw
number
supparted

Nin

NiA

56 .

i0



YISION/COMMAND CROSS REFERENCI

¥ISIOM FZATURE:

ANALYZIZE NEF [MACET

ANGAQD

AREA

AVRAD

AXRATIO

BOTTOM WINOOW

SXARATIO

CALIBRAYE CEMTER,
CALIBRATION SIZE

CAMEZA MUMEDR

CCODIST

COLOR

COMBINED AMALYSIS
CONCURKENT 2ACQCISSING -~ -
CONNECTEVITY AMALYSES
DEFZRRED LINERR (MAGE START
DISPLAY BANNER .
ERROR RESTART

EXPANDED FEATURE DISILAY
FIRST MOMENTS

FIXED CINESR IMAGE SIZZ -
FOLERREA
KILERATIO

{AAGE EXPANIION
DAACE NUMBER

NCREUENTAL LINEAR [HAGE AMALYSIS

INSUFTICIENT STORAGE RESVART
KEED? ALL 3LQBS

LEFT WINDOW

LENGTH

LENRATIO

LINES M LIMEAR IMAGE
LOWEDR PFIXEL LIMIT
MAJOR

MAIQRANG

MIMIMUM 3LO& PIXELS
MINOR

MBLOB3

NCILLS

NECATIVE

NHOLES

MMOIST

 NOISE SUPPRISSION

OBJECTS ONLY PHOCISSED
ORIENTATION

QUTLINE 3LOAS

PERIMETER .
PERIMETESS

PEROUND

PIXEL COUNT

FoDA

PROCESS ALt 3LOBS -
PROCESSING “TIME

RADRATIO

REANALYZE CURRENT [MAGE
LECOCNITION

RECOGNMITION TYFSOUT =
REJECTION IMTERVAL .
RIGHT WiNOOW .

RN

RAMAX

AMINANG

RUAXANG

SECOND | MOMENTS

SELECT BLOB OUTLINE
STROBE ° :
THETA
THREIROLD
TOTALAREA,
TOTALCEL
TRAINING
UPPER PIXEL LIMIT
¥I0TH

XCENT

XDLFF

XMAX

XM

X5tz

XzZz20

YCENT

YOIFF

YMAX

YN

Iz

P

bee s

| YIER0

YISION CALL ZEF:

vRIC,YQeIiC

TFEAT

YEZAT, ¥SIZZ vAsEa
YeSAT

YFEAT

¥GET, VEET .
YEIAT

YGIZTOP, YTUSN
YQZT, VIct

YGET, YSET.

YESAT

YEEAT, YCOLOR
YCQETOe, vTusd
YGITOP, VIURN
YGETOP, VYTURNM
YGITOP, YTURM
YOITOP, YIURN
YCETQP, YTUENM
YGETQP, runN

YGETAP, by S
YGETOP, TR
FEEAT

VEZAT

TGQITOR, YTILRN
YGEY, YSET
VGITOP, YTIURN
YCETAP, YTURN
YGQETOP, YTURN
YGET, YSET
VEZAT

VYEZAT

YGET, VSET
¥GE3., YIET
YFZAT. YLIPSE
YEIAT

YCET, WIET
YFEAT, YLIZSE
VGIT, YCQUNT
YEZAT

YGETCOP, YTUEN
YEZAT, VTHOLES
YFEAT

YOITOP, YTURN

LY

YCETOP, vTURN
YEZAT

YCETOP, VTIRAN,
YEZAT

VCSTOP, YTURN,
YEZAT, YPEINQ
WCET

VFEAT

VCETOP, YTUaM
YCET

YFEAT

YANAL, YQAMAL
YCETOR, 'MTuURN
VGET. Y357

YGET. YSET

VGET, YIET
YFEAT, YRAD .
YFEAT, YRAD
YFEAT, YRAD
YEZAT, YRAD
YOZTOPR, . VTURN
YQITOP, VTURNM
YOITOPR, YTURM
YEZAT, YTz
VGIT, VIET
YFEAT, ¥sSIZ=
YFEAT .
YOITQAP, YTURN
YCIT, ¥YSET
YFEAT

YFCAT, YFOS
YEEAT

YEZAT, YXTZ=2IT
YFEAT, ¥YXTaNT
YGET, YIEY
¥YGET, ¥52T
YEZAT, ¥YPOS
YEZAT

NEFTAT, YXTENT
YFEAT, YXTZMT
YGQET. ¥VSET
YGET, YSET

-

[5-100 vision/command cross reference o

TR TR L T AR TR s oms oo s et it ot g

e ATk e

kit YL RAL P Rt




EBE-EREOVENKLR (F)ESns ni
o BRATEZE - B4 FRESES w1, F—Eerns
mmuﬁﬁzﬁ%g%%:%T~@&ﬂ%§:%mauoﬁéﬁﬁ
HEBYROBE RESOA-BRESAY (REY) 56 5o
ERHERERUIBEMAXELS EHGEHER - B5 &, FMhEme
(high light) KR RE 8 -
FTRHAMATEAAAERBECHNBEEE @6 » i
TENEBELTSSBWEHEHET -

FUE : ZJERYE

RANERYEEIELSE=ZEHE
LR ES BN ED ME—S@FE—&-
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FH B FER Generalized Hough Regis:‘tration. :
WELHT KRBT ARERNRA  BESRYHWEE , HES
FLoERNBEENEASHY EREFEIGCEEML 58

REHTAMBSBREEE S F—X» NERFETESN — 5 4 £

7 RMBERHSFHEZE xBEE (0-255), YEEE (0-255),5 & (0°2360°)
RBEBORR (LBSBNNE) - EEE 4 EEIA L —@ 5%
WES > ETANBEE TANAE O RARMNXY BE FERH
RER BN FEKENEN RETEIHEEEaEE . £G4
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THE VECTERS OF PROTOTYPE 1 -
(-4.81497 -3,89193 )(-4.81497 -4.,09677 ){~4.56155 -4,30161 )(-4.30813 24,5044 )(-4. ©5471 -4. 71128 uﬁ -3,84d129 ~4.91612 )(-3.54787 -5
112096 )}{-3,29445 -5.3258 ){-1.04103 -5.3258 )(-2.7876L -5.53064 )(-2.53419 -5.53064 )(-2.28477 -5.53064 )(-2,28977 -5.3258 )(-2.2d44
77 -5.12096 }(-2.02735 ~4.91612 )(~2.92735 -4.71128 )}{~1.77393 -4.54644.){-1.52052 ~4.506G44 )(-1.528052 -4.39L61 }(-1.267%L —-4.Yv677 )
(~1.2671 -3.89193 J{-1.01368 ~3.68709 ){-.769250 -3.48225 )(-,764258 +3.27741 ){-.566838 -3.07258 ){(-.5006838 -2.86774 }(-.2534l9 ~2.
6629 }( @ -2.45886 ){ @ -2.25322 )( .2523419 -2.,04838 )( .506838 -2.04838 }{ .506838 -1.84355 ){ .76Y258 ~1.63u71 )( .764258 ~1.44347
3 .760258 ~1.22903 )( 1.01368 ~-1.02419 }{ 1.2671 -1.82419 ){ 1.2671 -.819354 ){ 1.52052 ~.614515 ){ 1.52052 —.4u9677 }{ L.52052 -,
204838 )( 1.77393 @ )( 2.92735 @ )( 2.82735 .204038 )( 2.28077 409677 }( 2.28¢77 .614515 )( 2.53419 819354 )( 2.79761 1.924
19 ){ 2.78761 "1.22903 ){ 3.04103 1.43387 ){ 3.29445 1,63871 ){ 3.54787 1.43387 )( .3,80129 1.43387 )( 4.05471 1.229¢3 ){ 4.3081
3 1.92419 ){ 4.56155 1.62419 ){ 4.83497 1.22993 ){ 4.81497 1.43387 )( 5.96838 1.6387L )( 5.3218 1.84355 ){ 5.3218 2.04638 ){
5.3218 2.25322 ){ 5.06838 2.45806 )( 5.66838 2.6629 )( 4.81497 2.86774 ){ 4.81497 3.47258 }({ 4.56155 3.27741 ){ 4.3ud13 2.277
41 ){ 4.095471 3.48225 )( 3.80129 3.68709 )( 3.54787 3.89193 }{ 3.29445 4.0¢9877 ){ 3.44163 4,3¢16L ){ 2.78761 4.59644 )( 2.53d1
9 4,71128 ){ 2.28077 4.91612 ){ 2.92735 5.12096 }{ L.77393 5.23258 }{ 1.52052 5.53064 }{ 1.2671 5.53d64 )( 1.01368 5.53v64 )(
L760258  5.53964 ){ .506838 5.53064 )( .253419 5.3258 )( .253419 S5.120096 )( ¢ 4.91612 }{ ¢ 4.71128 )}{ ¥ 4.5J0644 }{ .253419 4.
3161 )}{ .253419 4.99677 }{ .586838 3.89193 )( .760258 3.68709 )( .768258 .3.48225 ){ .506838 3.27741 )( .506838 JI.u7254 ){ .25
3419 2.86774 )( @ 2.6629 )(. @ 2.45B8¢6 }(-.253419 2.25322 )(-.253419 2.04838 )(-.253419 1.84355 }({-.596838 1.063871 )(-.76d258
1.63871 )(-.7608258 1.43387 )(-1.01368 1.22993 }(-1.01368 1.92419 )(-1.2671 .B19354 ){(-1.52052 .614515 )(-1.52¢52 .d4w9s77 )(-l
.77393  .204838 )(-1.77393 @ )(~2.82735 -,284838 )(-2.28077 -.409677 )(-~2.280877 -.61451% )(-2.53419 -.B19354 }{-2,53419 -1.¥2419 }{
-2.78761 =-1.2296¢3 )(-3.64103 -1.43387 ){-3.84103 ~1.63871 )(-3.29445 ~1.84355 )(-3.29445 ~-2.,04838 ){-3.54707 -2.25322 }(~3.84129 -2.
25322 }{~3.80129 -2.45806 )(-3.80129 -2.6629 ){-4.95471 -2.86774 }{(-4.¢Y5471 =-3.97258 )(-4.30813 ~3.2774Ll )(-4.56155 -3.2774) )(-4.56
155 -3.48225 }{-4.56155 -3.68799 )
T VECTERS OF PROTOTYPE 2
{ 1.01360 3.¢7258 )(°1.2671 2.86774 }{ 1.52052 2.6629 )( 1.77393 2.45806 )( 2.92735 2.25322 j{ 2.0273% 2.94838"){ 2.28477 Ll.4
4355 )( 2.53419 1.63871 }( 2.53419 1.43387 )( 2.78761 1.22993 )( 3.041¢3 1.02419 )( 3.04103 .819354 )( 3.04193 .61451l5 ){ J.u4
103 .4099677 )( 3.041093 .2040638 ){ 2.78761 © )( 2.78761 -.204838 }{ 2.78761 ~.409677 }{ 2.78761L ~.614515 }( 2.53419 -.819354 )( 2.
53419 -1.9241% ){ 2.53419 -1.22903 ){ 2.53419 -1.43387 }{ 2.28877 -1.63871 ){ 2.28077 -1.84355 }({ 2.28077 -2.04838 )( 2.42735 -2.u9dd
38 )( 1.77393 -2,25322 ){ 1.52852 -2.25322 ){ 1.2671 -2.25322 )( 1.01368 -2.252322 )( .76925d -2.45896 ){ .506834 -2.458UG ){ .45341Y
-2,45896 )( @ ~-2.45806 ){-,253419 -2.6629 )(-.506838 -2.6629 )(-.760258 -2.6629 )(-1.01368 -2.4%8¢6 )(-1.,267L -2.25322 )(-1,2671 -2
04838 )(-1.52952 -1.84355 }{-1,77393 -1.63871 J(-1.77393 -1.43387 }{-2.52735 -1,22943 )(-2.28077 -1.62419 }(-2.53419 -.819354 )(-2.
53419 -.614515 )(~2.708761 -.409677 )(-2.53419 -.204838 ){(-2.53419 @ )(-2.53419 .204838 )(-2.53419 .4¢9677 )(-2.28077 614515 )(~
2.28077 .B1l9354 ){-2.20077 1.02419 }(-2.28077 1.22903 )(-2.02735 1.43387 ){-2.92735 1.6G307L )(-2.92735 1.842355 J(-1.77393 2.
4838 ){-1.77393 2.25322 )(-1.77393 2.45896 )(-1.52052 2.45806 )(-1.2671 2.45806 ){-1.01368 2.6629 )(-.764258 2.6629 ){-.5d6438
2.6629 )(-.253419 2.6629-)( @ 2.86774 ){ .253419 2.86774 ){. .586838 2.96774 )( .76U238 3.¢7258 ) .
TIE VECTERS OF PROTOTYPE 3 . .
{ 4.56155 4.09677 ){ .4.56155 3.89193 )( 4.56155 3.687¥9 )( 4.56155 3.48225 ){ 4.30813 3,27741 )( 4.3¢8L3 3,07258 ){ 4.9U547L 2
86774 ) 4.95471  2.6629 )( 4.05471 2.45806 )( 3.80129 2.45886 }{ 3.54787 2.25322 }{ 3.54787 2.94838 )( 3.54787 1.94355 )( 3.2
9445 1.84355.)( 3.04183 1.63871 ){ 2,78761 1.43387. }( 2.78761 1.229¢3 }( 2.53419 1.yY2419 )( 2.20077 1.9241Y )( 2.92735 .8BLvIS
4 ){ 2.02735 .614515 )( 2,62735 .409677 ){ 1.77393 .499677 ){ 1.529y52 .204838 ){ 1.2671 @ }{ 1,2671 -.204838 }( 1.01368 -.2Uddl
8 )( .760258 -.409677 ')( .506838 -.614515 ){ .506838 -.819354 ){ .S596838.~1.02419 )( .253419 -1.02419 ){ ¢ -1.22943 )(-.253419Y -1.43
387 )(~.253419 -1.63871 ){(-.506838 -1.84355 )(-.769258 -2.34838 )(-1.2136¢8 ~2.,25322 )(-1.01368 ~-2.45086 )(-1.2671 -2.6629 ){-1.52952
~2.86774 )(-1.52052 -3.07258 )(-1.52852 -3,27/41 }{-1.2671 -3.48225 )(-1.2671 -3.68799 )(~1.2671 -3.89193 )(~1.52052 ~4.4v677 ){-1.
77393 ~4.99677 )(~2.62735 -4.09677 )(-2.28077 -4.89677 )(-2.53419 -3.89193 )(~2.78761 -3.68709 }(~-3.94193 -3,406225 )(-3.29445 -3.2/7
41 )1{-3.54787 -3.07258 ){-3.54787 -2.06774 }(-3.8¢129 ~2.6629 }(-3.00129 -2.45806 ){-4.85471'-2,25322 }(-4.9547L -2.94838 ){-4.U5471
-1.84355 ){-3.80129 -1.6387) )(-3.00129 -1.,43387 )(-3.54787 -1.22903 )(-3.29445 -1.43387 }(-3.94103 ~1.43387 ){-2.78761 -1.63d71 }{
-2.53419 ~-1,43307 ){-2.280677 -1.22903 )(-2,02735 -1.92419 )(-1.77393 -.819354 ){-1.77393 -.5L4515 ){-L.52052 -.6L4515 )(~-1.2671 ~.40
9677 )(-1.01368 -.20340838 )(~1.0136B8 @ ){-.760258 .204838 ){-.566838 .409677 )(-.253419 .614515 )(-.253419  .BL9354 ){ ¥ .819354
){ .253419 1.82419 }( ,253419 1.,22993 )( .253419 1.43387 ){ .506848 1.43387 )( .760258 1.63871 ){ Ll.¢1J68 1.8B4355 )( L.dLl3¢8
2.04838 }( 1.2671 2.25322 }( 1.52852 2.45806 ){ L.77393 2.6629 )(.1.77393 2.86774 ){ 2.92735 2.86774 }{ 2.28977 3.97258 ) 2.
53419 3.27741 }{ 2.53419 3.4B8225 )( 2.78761 3.68709 ){ 3.084193 3.B9193 ){ 3.29445 4.99677 )({ 3.54787 4.49877 ){ J.8¢129 4.U96
77 )f 4.85471 4.38161 )( 4.38813 4.50644 ){ 4.56155 4.50644 ){ 4.81497 4.5¢644 ){ 4.56155 4,39161 )
TP T T T T T T T T P P T T T E T T T T LT :

=N,

: 6. Featuresof all blobs in figure 5.
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BLOB 1 CX= 129 C¥= 298 .
BOUNDRY ELEMENT: =~ =i’ 7.7 7TIL

remar - e e s - e L

BLOB-1 HAS 179 BOUNDRY ELEXEMT ~=
PROTOTYDE 1 ,THETA= 4.16122 REGIST SCORE= 632 X= 141 Y= 236
PROTOTYPE 2 ,THETA= .8726 REGIST SCORE= 332 X= 138 Y= 299
DROTOTYPE 3 ,THETA= '1.84712 REGIST SCORE= 322 X= 145 Y= 234
. THE BEST PROTOTYPE IS 1 X= 141 Y= 206 THETA= 4.13122 REGIST SCORE= 632
i SROTOTYPE 1} LOCATES AT 141 286 - . _
: PROTOTYPE 1| ,THETA= 1.83246 REGIST -SCORE= 203 X= 111 Y= 1987 ° .
PROTOTYPE 2 ,THETA= 1.83246 REGIST SCORE= 313 X= 187 Y= 283 _
PROTOTYPE 3 ,THETA= 5.41l¥12 REGIST SCORE= 168 X= 103 ¥v= 199 i y
THE .BEST PROTOTYRE IS ' 2'X= 187 Y= 208 THETA= 1.83246 REGIST SCORE= 313
PROTOTYPE 2 LOCATES AT 197 208 .. = L - 3

_—

R e
5
27,

o 2 R :

" :"";':":\-’ Y Y] T5 ".'__52" Tt,","'@‘f HEEES
-kws- ;M‘.-?:'-L‘ R L .¢:‘-‘-:,v1,—.£ 2P

K rE T PN

BLOB 2 CX=.195
BOUNDRY ELEMENT:

BLOA 2 HAS 214 BOUNDRY ELEMENT o : : :
PROTOTYPE L ,THETA= 1.3889 REGIST SCORE= 664 X= 189 Y= 61 :
, PROTOTYPE 2 ,THETA= .6L032 REGIST SCORE= 231 X= 291 Y= &1 :
; PROTOTYPE 3 ,THETA= 6.10319 REGIST SCORE= 433 X= 285 Y= 79

THE BEST PROTOTYPE IS L X= 189 Y= 61 THETA= 1.3339 c 54 |

a= 1. REGIST QE= 654 |
PROTOTYPE 1 LOCATES AT 189 61 ; : SE0ss= seds
PROTOTYPE L ,THETA= @ REGLIST SCORE= 277 X= 2002 Y= 75 5
PROTOTYPE 2 ,THETA= L.7452 REGIST SCORE= 184 X= 212 Y= 86
, PROTOTYPE 3 ,THETA= 6.19545 REGIST SCORE= 375 X< 285 Y= S0 :
) . " THE BEST PROTOTYPE IS 3 X= 285 Y= 83 THETA= 6.19545 REGIST SCORE= 17

: PROTOTYPE 1 LOCATES AT 295 89 . - ORE= 373
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