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46 Bic7 v v+ v THbhh iz Computer Vision
and Pattern Recognition £ (YE4E ¥ T Pattern
Recognition and Image Processing &% %#r) 3
30 ZosmBEEHED . HBa—Hrig, Ldd
Ron7-BPNFIcCETILBTHL E2EALN
i, RETOZDSFOHAEDBEOR I ZHINCTR
THDEVZ LS.

KEIKEF B avra—2EYa v ORRRKE
2HLELTITHOR T 38, ZhLATIE, SRI
(SRI International) % JPL (Jet Propulsion Labo-
ratory) 72 FOFEEFI L #E, NBS (National
Bureau of Standards) % NIH (National Institute
of Health) 5 & DBFBRBEOMETBELL AT
H%. PRBOFLARAVHRIR, PROBFBBETS
5. ROEHOGPEHFETRARICH /2 25, NSF
(National Science Foundation) /32 v/ £ 2 —4 &
Va vEFR ORI 150 T F A/ BERE L TO
5. ¥72, NBS, NIH, NASA & &, #hZEFh
50~100 77 K Vv EBEZZO0SFOMERE LTHERAL
T3, ULhL, BbEEL D3 DARPA (Defence
Advanced Research Project Agency) O E§FE S
oYz 7 b (Image Understanding Research Pro-
gram) T¥ 3. DARPA 3, o7 n v/ Mg 250
FFV/EBERELTVLLLREESATHSY.

2. DARPA BRER IOz b

2.1 7oz ¥ rOER
DARPA REBER oY = 2 % 1975 4E|CBRES
L. BISRERLEaY 27 Thh, BROR

t Image Understanding Research in the United States by Yuichi
OHTA (Institute of Information Sciences and Electronics Uni-
versity of Tsukuba) and Takeo KANADE (Computer Science
Department, Carnegie-Mellon University).
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B, BT, HEEMLSOWEEXBLTV . Ch
KR LT, EREB SV TR, 322
EYa VIIEDD BT, K, EE,LOOEDIR
FTY— v ERUD O EREE & X TEIFOHEICE
BEBVTWAS.

Zo7udx ) rOROS B S5 L BEETH -1
Druffel oL £—1t? gihid, BRERS vV =7
FOHEIL, £RGBEISHLT, v—rvhoykHE
DOEFRZEETIDOMRETTHEC LicH 3.
zzT B &3, —OTEZR, EERIToERN
RMUTIOLRAL LV _RVOBETHS. ZoBEBICH
3T, EREES oY 2 TR, BEREETERL
BoEEE LTTIREL, HigLIERESISHI &
WS BEicEE LS 3B 0ABERU DG 2R
BWHDELTRATHWS. B-1 3, ZOoELIFER
LicbDTH3. MDA, [@ShohicbTEBR
iCBRODH 5 0FERT. AAlOHTREN B LD
ic, HREE V7 M, ChoOoRHE2DLT
DEETEINHEERINTHS.

oYz M35 EMOHBETHD Shiobs,
EREEHROBEERcES, HHEEEShTEHE
KE->TW3. 20/, 05 1EIC 1 EDOETH
REVHEIN, KE6HOHALT MUEEHZ .
1977 £ 4 BOE S5 EHESLH» O R mXESHIEEH
TW3. Fav=7 FRAHLNTIRMEIH, PR

-1

EREM S0 <7 b OHBER
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SLFic 1 EREERIM T TR
Th 3.

2.2 oz oK

1983 EFFE, Fuv -7 kgl
UTW BB %: -1 1RT.
6 DDXK¥E SRI MEFFE © HLT
B, KFEOHFEHEL VD H»
febThEOHRROEML T
3. KFELLFoBESEIZ, KT
SiZICN - T, KERTAVTY XA
ZHFEL, LEBZON—FU LT
{t, VLSI {LZfT3 &5 bDTH
~fc. RICREFRBEIZED 24
RORHARABRERTF -7 —Fd
LALK. Fuv=7 VELLT
TR BFMERBLTEYD, FRIC
bl MR ELWBET 52 L3 TN
VWOT, F—T—FREZEDOFHT
BIRLI.

7oV O SEEME
BEBLRAT, FIRBRREFEY
Abb—=vavT Bl FAH

XRCSHIERERAL
#®-1 DARPA EgER/ 027 b
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W ms M FEUHRETF - < FR IRy FADEE
Massachusetts zero crossing, shape from shading, Marr-Poggio-Grimson
Institute of photometric stereo, human stereo, stereo system
Technology optical flow, motion,

(MIT) interpolation

Carnegie-Mellon

ARGOS IU system, shape from texture,

CMU gnzhxcs[nmage

University 3 D shape recovery, 3 D mosaic, package, PHOENIX
(CMU) stereo, MAPS, shadow geometry, segmentation package,
theory of generalized cylinder stereo/correlation
system (Moravec)
Stanford ACRONYM 3D model-based vision ACRONYM system
University system, stereo

University of
Southern
California
(USC)

linear feature extraction,
texture analysis
symbolic matching

Nevatia-Babu line
finder,
Laws texture analysis

University of
Maryland

relaxation, quad tree,
FLIR image processing

relaxation package

University of
Rochester

generalized Hough transform,
parameter networks

Hough transform
package

SRI

International

Road Expert

Road Expert, RANSAC
image-to-database
correspondence package

Huges Research
Laboratory

CCD smart sensor, RADIUS processor,
port monitoring system

Lockheed Palo
Alto Research
Laboratory

ssive navigation system,
ootstrap stereo

Westinghouse
Electric
Corporation

CCD histogram sortor,
FLIR image processing,
mobile robot

* (1983 4 & b, Columbia X, Massachusetts X A>T 3.)

Ny FRHEIR. XX+ iR
DARPA ¢ DMA (Defence Mapping Agency) 43
HETHY, F-vIHREROEELEMEER
LOBERMITIcREI NI, 2D DARPA/DMA H
BEET X PRy Fiz SRI HicZBEXN, KRS
BCBRINIY 7 b= TEREBLBCEICLDHE
RENhTH3.

FRAINy FON—Fo2THREE-20X5 7T,
BHEBREDON—F 9 = TORNMEBNLLDTH
3%, Fo/s 5 AE®EI}, UNIX-C, FRANZLISP #

Grinnell v
7‘77474 2 ARPANET
512512 %X32
DEC 2060
De Anza

777 —-F 4 & PDP
L4 umfﬂ
mzxMqu

VAX-11/780

Versatec ||
TNegT7ey sl ] e ———— ]
| LISP=:>
|
Optronics -
#nI7—A%x+

ETHERNET

E-2 DARPA/DMA E@EMF R b~y FO
N=FY = TR

fiz MAINSAIL pifEbh T3, KHEBEO 7
A2 bRy FADFEERE-1 ITRLI. TOFRAPR
v FREBEEDHERINTEY, XKBUFPARFEOWTHE
BoBEHCSUT, YAFLQaIEL—2BHETECE
b T 5.

—%, ERER 7oV =2  OREOEA(HRS
FicicBEIhTEY, ba—XHEBRE Y7+ —F
KETCHRINI/] ACRONYM®® 24 biz, MEE
HYRATLOHARETTHTNBY.

3 BMEBMA

ERERIELUOCHETHD, RECESLLT, 7
oV bOPHOBEICOLT-EBETO [ER)
PHSERTETVRENTERESTTHREL. L
L, DARPA EgBE#7aY 7 bickid 28%1L,
BREROBRVAEOERD S, CAYRFL20H
R, N—=FUzTILICEZ T TEBICHIC> T 5.
¥ic, ARMEBODLBKETH LD, SAVAT
LAEMOMELD b, ERIPOIBHEF KT LN
EREFEOXAREGD SO HOHELE VDIRE
Bxha.
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3.1 ESERORK

ERERC (Rl BT 2 b0 2HAELERD
12, DARPA EEMS oYz s FOK &5 RT
555, ThITHEEKBETIBRELILTE, 7V
TEED, 2RTEROEREZ LT 58RO HKTEN
HBOPHERTTE, BRLBOHERB UMb L
»L, BREROEREIZ, EHERLOS IKRTHFRLHE
BT 5-DOHERTH 5.

MIT @ Marr {3, 2 v a—2EYa vORBREIC
2 B-3 it RL1c 32 ERBBHKENE L. primal
sketch BHERICEHINTWVWSH 5 X0T{LOIFR
ZRREIC L7cRBR TH 5. 2Y/2D sketch I HHk
OHOMEDOEERTH 5. 3D model iZEHkon
FROEETH . chooiRFAE KD DONE
%, TOHNOMRIEOBEKISUT, Ei, Br~
N, BV SN, BUSVLE SR SicThid,
B, BREMOBREFINLTVIOR, FrCo
FRIL _RVEBD DD HDTH B.

MIT @ Horn {3, AL S HOM E 2 KRD 3
shape from shading &UEI h 3 HFEEZBRR LS.
XoKR, BT AHicEVREALY—vERELE
2 Bl Lo R o BIREEHE % R T % photometric
stereo HEHBIRIN-O. B, MIT © Ikeuchi 5
3, MAES -1k %E 12ToOoFA LtF2uRy
FOBEEE LT, COEMEISALTHS™.

IMAGE
FEATURE EXTRACTION
ALGORITHMS
PRIMAL GROUPING ALGORITHM
SKETCH
CONTOURS
STEREO
MOTION
TEXTURE
SHADING
21/2-D
SKETCH

B-8 avPa—-styavoiil

i) bi::l Dec. 1983

CMU o Kender i3, F7XF » S HEDOME%
k¥ % shape from texture &IE3FEE%iRE LY.
CMU o Kanade {3, skewed symmetry 72 3i%4
ZREL, 2KRTEHBLOERY 3 KTEOERE VD
CHIEL S 3 2 2 #AMENRBE S DI L®. CMU
@ Shafer REOFOHHMNIRITOTEOMEIcEL
BHFEERD I,

v RO BB RN BT A RET
THRE I —E DO ERLT, BEROEZTFOBE
E2RT 2 b VB optical flow EBES. MIT o
Horn {3, MKB B D3 X IBMEMICE/L LISV E
WHRED TFiC optical flow 2R 2 HE4EBERL
721, CMU o Cornelius {2, #{&DRE 5 X OZ4L
EZRUDETHTIREDTIC optical flow %R¥ 3
FHEEREL, XREELOLBOB S 2R 2008
A L?, BRREEEEXZ, optical flow » 5
/Y OBEERD B & IZRTMILED passive
navigation (3.4HiZR) W HH T, MIT & TH
REhTN3W,

Eif®4 5 primal sketch ZB37cHDEL <
HoMEbThbhTWwWA. MIT @ Hildreth {3, &
x I(z,y) £ T35 &, PGz, p)%I(x,y) OBKZ
2% (zero-crossing) % primal sketch & L TR\ T
5. GR2RITORADN, P2 35753V TF v/ Th
3. PG B—RBONYFR27 4 2 THY, GO
EBDEEAZIED LickD, BlE-1-BLELHE
LT ENTEBW,

3D EFNOERFEE LTI —B{LAE (general-
ized cylinder) H3—MHITH 23, FoHBico\T
HROTRF B I THE» -7, CMU @ Shafer
3, —tAfEo 175 2& LT, #idER, WNE
FHEE - K& XAZE & S straight homogeneous
generalized cylinder ZE#L, ZoHEiK2\WTH
FLTHBE®.

32 27 L *

A7 LA RERP S SWRITEREMBUT 5FBREL
THAT, H{HOLHEINTVE. 27 LA ERD
BT, O/RR @4 4 7 = F L ORE OB#MH
O ICHER OERHE OO 6 DOMBEICHT 3
TEBTER®. BE, HROPLEBELL TS
DORAISERTH . MR, MSowRsE LTH
ZRAVADIRED, Ox ) TG @A/ interest A
MG @x v SRISIKAT BT LEMTX 5.

) THIERBEBHEL DSAONTOEHET, &
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EFEERLE T I —EaEECRA & U, MBI
FORIEEERD 2FETH 5. BETIERETIR
FEREDE(LIZ/NE W & W 5 EEED{KE (continuity
assumption) {C¥< KET 5. ILIHBOMEEED &
31, FIRF 2 ICBANKY 3P hEERORITICIE
BHTHS. Ll, BRBATHROFEICIZT 2
2 F ¢ DIEOEESNE L, RERTERELLSZ D
T, DE L HhIT.

A # V7 ¢ — FKD Moravec I3, interest HETF
K&y, EHBRLTHZIBRAEKRTARB/NCES
AL HEAE L THEL, R F LARBICHNE.
CMU @ Herman 53, MiIZEBEEGOBRYOESE
HMEE LTHEL, RFUvARSICANTNS®,
ZhoDFHER, MEONRE UCBELUERERS
LEOBMEERRATACLICKD, ST LIME
NEBZOEEFITHS. LhL, dckRE LTS
BROONEHOEEIWNSOVOLBELETH S.

Zhicd LT, =y VEREONRELTHVR
i, XVEVEETHICKENE OIS, HSics
F3H0EOXRYKTS. LT, v Ixs
ETR, WISERICIRO ANSZHEHWELESERT B 4
ENb 5. BBEON A 5EFAMNHU->TOEHEEK
12, T4z y YDEHIT epipolar line LicfRE
T 5. epipolar line &3, B-4 ikRTXHic2>
DA A SOV Yy X EERER LO—HALETRESO
3F¥HEE, $I—HOERBMEDOKMBTHS. EBK
iZ, epipolar line DIEEBIC—ET 5 LD ICHERE
EWRTXBDT, 2O0HEMBLOE N CHENTEER
e ErZEiLi i L. 2y PiRESLRFLE
3, TRTZOREEZHAVTVS. fucEmT<&H
WE LTI, ZrB~IEFEOREP, HIST 58

HA A2

Hy » Xl
B-4 epipolar geometry

KECEG 2 ERERFE 1449

DEFFHEER ECANB OB NWET I HBAROR
5€ (monotonicity assumption) BV SN T 3.

MIT @ Grimson %, Marr & Poggio it k3%
EEOHEBREMANIAMOR F L HOERYES o
75 5{LL, ZOEIEERLE. 131 oRIEHR
ETERVZ vy YRBALTE, EHEACBRBEREL
TEE, HRETIN10oMEERDTNED. 24
V74— FXKOD Baker i3, #HYEEEXRETCOT
Y ORSERICEBREERE (DP) ZHVTNSM. &
i, Tv Yo, S, FEARICEY IHIED
FEEABRE L, ToREcHEEEZRAV. LhLit
BETRRERISRYD 5 h 3 KBV, CMU o
Ohta i%, = v ¥ OXEERLZEEL v ¥ RIEOHIE
B#kE, 2OHBTTCOUYLE v VOMNBERDOES
#&%Z, DP ik BlRERD TSP,

Ty URIBIKEBRFLATH, HEoEhicx
YOBHTLOEREENB LN, LT,
B EDOTRTOAICE O TERERERD 313,
WEZTOLEND 5. AEic>0T, MIT o
Terzopoulos {3, BBEET — £ iICE 3 RIS H
ZHERLTHE®.

3.3 Rv—bEVY

BALHAREVEL T IEKEROERLICI,
MWEBFEOM EMNEATH 5. K, BLr~<rlBT
i3, BMAHELERMEGBROET VI IHEOR
HEE. Ae—ter4&id, TOLIBNEER
BOBMEFIC, (M) |ELETET LTL
FEIENIHDTH 5.

b 2 —X % T3 1976 ££i¢ CCD (Charge-Coupled
Device) TV — <~ N 1 XRWH A RV —2 2 EBL
7%, ZpF v iz 5MHz 07 — 2 EBTEHEL
7. BIUBHlicY = X574 Y79 XETIR, PRD
CCD TER VI S5y —2 2ERLLE®. Thid,
AHNDER 5 6%y - LTHEOKREZOV DN
SEicHBhT 36D TH 5. ba—XHTE, 20D
#, 120 CCD ¥ v 7 BWHOWEFEHALC
xRS, -2 WWRT IEHEOF v FERELIN.
L»L, BE BEERRAFEED IR0 Edr-
2. ba—XHTIR CCD & B3T7Fu/s/EHREICRY)
D%EDit, RADIUS L LT+ VAVERICK S
5x5 OMMEARKRERMELL. chid, BHENE
(residue arithmetic) 2\, RHELEXSRICERZ
TWADOBHEMTHS. RBRITA &Y R Licfiix
59 VLSI fbic#E LTV 5. BEMERS%E VLSI 1k
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TEST CHIP ALGORITHMS KERNEL
NUMBERS IMPLEMENTED SIZE
1 EDGE DETECTION 3x3
HIGH-PASS SPATIAL FILTER 3x3
LAPLACIAN 3x3
12dB/APERTURE CORRECTOR 3x3
I SOBEL 3x3
MEAN 3x3
UNSHARP MASKING 3x3
BINARIZATION 3x3
ADAPTIVE STRETCH 3x3
m LAPLACIAN 3x3
MASK PROGRAMMABLE %7
PROGRAMMABLE 5x5
PLUS SHAPED MEDIAN
BIPOLAR CONVOLUTION 2626

T3zEickb, AF 8bit, PIPEAME 18 bit,
F—4#BE 10MHz 28/, FH:4R4 VAN
AVEIRTYS, A F 4TV EEEHREEDT 4 ¥
2 VLSI L2 K3 L, BRI VLSI Z5EL
7%, Bf, CMU TiZ, YR M) w2 T LA2EH
BOBICICHT 3 E2EATHS.

3.4 ERERIZXFA

ZNETRBRIEHLOEHOBRAELE LT, ERE
Y27 LOBENTOhTHNE. ChODYRF A
3RD 3 DI KT X 3.

a) EREROIDO—BHITHESEHLMICL
&3 &ET3H0--ACRONYM®, VISIONS®, 3D
;quf,f 7 18),32)

b) HREERENSI EMEEHBITICRY T
5 &3 5b0D-Road Experts® 39 MAPS®

c) HEEMEMTEOFMTISALLSET 3D
M---passive navigation3®:37, target cueing®®

AA V74— FKT Brooks »$Bi% L 7= ACRO-
NYM*i3, 8D €70 E LT R-5(a) itR/RL7LS
E—R LA ERAVTH30%%TH 3. 3D 0=
Frl 2D OBEREDOF » v FEBD B, 3D £
FAPHORIFDEF N (2D) BHERT 58T H-
T3, PEELTRVE:DIR, B-5(b)nk>752
BB > T ARTROMEER & 05 Buiigis
Y=V THh - 1=, ACRONYM i1, —@iktiso
ERER VR T LOBMA L LTHBEINTHS.

2% F 2 —ky ko VISIONSZ, FEEMEF
NEROOMWKEETH 305, BETI3, HERERR
BT IO L RO F A b » FHEDID
DR E UTOHEBIE.

CMU 0 3D £H4 7 Y27 413, ANERD SR
H L7 3D {8z kST 3 RO REERT 5.
227 BREPHFOMEERTH D, BYESEAE L

&
i
W]
8
©
&3

(b)

E-5 ACRONYM @ 3D 5 (a) EANMEEE (b)

(= o VHH$ER)
TEELTVA. [=¥17]) 0B%TBL T 512,
HHOBRADLOBONZHERIC KD, HELEHTHRO
3D ERERAICHELTNCEVITLERHS. C
hiz, 1208EALLTER, iz LTS5%LB
S VERS, loBRELSREBKBOhZCE
BBENENIERICEIOTVS. ERL SO 3D 1
BT E LT, BEDLCZ A, EAESICESL
AFLA®E, HAWKERENERTHRIKTH
BEVIREEAVICBBRICE S b0 L b 5%,
R-6 i nERERT.

SRI ® Road Expert {3, F—42~<—2& LTH-
T3 HROERICE SO THEEE b OEREE RN
T 5%, ERomMKIE, EEEOBEKOBINETS
TEMTEZ., HRE WS BN HATERDS, 2z
BEHBICERIIZ E2RULEAITS 5. IR & EIR
ZHADEIBEIE F—ER—2 YR F L ELT
12, CMU o MAPS (Map Assisted Photo-inter-
pretation System) 4% 3. 7 ¥ v b vHuEEHiC,
ZEEH, SKYLAB BRI EB A DEKRT —4 &,
T — 2, ARBEVOF—4, BIU, #4E -1
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B8 3D ®H#4J YRTLOUER
(k) 3D ER»SEBRL-ERR
(F) #MEEX (X7 vAORH)
EY LT & o EERGEREERS I LSRR
(concept map) NEREICHA DL I TH Y, BER
57— a2 oic T 22 OBRFRICIE U2, 3D &
BREERT 5 EMFARETH 5%

VS oiBie v EAVTIC, ZERICE
BT X AHEREE VY E LTHERT EOFHICFIR
ThiZ, tbooBFEEZFIK{W. % passive
navigation FIEA TS, o v +— FEETit, EERE
#EHEWT % passive navigation CISHT AR ET -
T3®. Y25 LOEREESE LT 20, EROHE
BEREY 2 — LB LNAERE, BFOEYY
HODERELHEDYE, TREERIETVS.
DYRAF LTHLEL DR, Ry 5EE
MoEBEi & BHEE R, EENBELEHAT
342 —VHEEEVYE, BEEHNTIAT VAR
W TH 5. BEOREZ S CHHEQOF Y F
v —7 LOREAETIMBRRBLARI LTV 3.

Wi, MEEXESHL D ICBELZED S (target
cueing) 7z%® FLIR (Forward Looking InfraRed)
ERBFOMESTHh TN E™.

4. £t ¥ U

DARPA EfREE vy =7 FOBHE» S 84%
BB LB, BIROERR, AFLAEEDT, 2
WICE R O 3 RIuER MY T 272 OERINE
g ohTwa. Lhl, ThoBRARER, £
BOBERER Y R F LK, TEEFHKBARLLSATOL

KEICE D 5 ERERFR 1451

BZERVALY. 2hid, BREFAKEOF
o LiIckBlDE NI B, BETLIHE
BRI SR 5 105, BRORESBEICES
nEY ALANCHEI NI D LT EHBE
UTHHS. RE6FOERERATED/ S
FNHRTH, BROKEE Y27 414L]
NE%2~3EORAEREL N
RUBicEF a3 v a—2EY s YOt
%d, KEICRLTHZbDTIRNEL, HEx
OWEEENT, KBOMEE»LBRIN
32F<hi-bobH. eh&FEERC, ¥
DOIEFICERE LIcBE» S, BRIUEODO
BRPVRAFLLEV IV =R EY
3 VOERKREHR LT XETORENL
HEOEDFICIR, BELTREABEZVL
Wi LS.

2 F X R

DARPA E$ERHELSD mXE X FETAFET
BTHD RHANBEOBRESO LI THL.
Defence Technical Information Center
Cameron Station, Bldg. #5
Alexandria, Virginia 22314
Apr-77 (ADA 052900), Oct-77 (ADA 052901),
May-78(ADA 052902), Nov-78(ADA 064765),
Apr-79 (ADA 069515), Nov-79(ADA 077568),
Apr-80 (ADA 084764), Apr-81 (ADA 098261),
Sep-82 (ADA 120072)
X#RY & b, TEEOHBERO.
IUW: Proceedings of Image Understanding
Workshop.
IJCAI: Proceedings of International Joint Con-
ference on Artificial Intelligence.
Al: Artificial Intelligence.
CVGIP: Computer Vision Graphics and Image
Processing.

1) Gevarter, W.B.: An Overview of Computer
Vision, NBSIR 82-2582, National Bureau of
Standards (1982).

2) Druffel, L.E.: Summary of the DARPA
Image Understanding Research Program, SPIE
Vol. 281, Techniques and Applications of
Image Understanding, pp. 2-10 (1981).

3) Hanson, A.J. and Fischler, M. A.: The
DARPA/DMA Image Understanding Testbed,
IUW-Sep-82, pp. 342-351 (1982).

4) Bullock, B.L. et al.: Image Understanding
Application Project: Status Report, ITUW-
Sep-82, pp. 29-41 (1982).
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5) Horn, B.K.P.: Understanding Image Inten-
sities, AI, Vol. 8, pp. 201-231 (1977).

6) Woodham, R. J. : Analyzing Images of Curved
Surfaces, Al, Vol. 17, pp. 117-140 (1981).

7) Ikeuchi, K. et al.: Picking Up An Object
from A Pile of Object, Proc. Int. Sym. Robo-
tics Research (1983).

8) Kender, J.R.: Shape from Texture: An Ag-
gregation Transform That Maps A Class of
Textures into Surface Orientation, IJCAI, pp.
475-480 (1979).

9) Kanade, T.: Recovery of The Three-Dimen-
sional Shape of An Object from A Single
View, Al Vol. 17, pp. 409-460 (1981).

10) Shafer, S. A. and Kanade, T.: Using Shadows
in Finding Surface Orientations, CVGIP, Vol.
22, pp. 145-176 (1983).

11) Horn, B.K. P. and Schunk, B. G.: Determin-
ing Optical Flow, Al, Vol. 17, pp. 185-203
(1981).

12) Cornelius, N. and Kanade, T.: Adapting
Optical-Flow to Measure Object Motion in
Reflectance and X-ray Image Sequences, IUW-
June-83, pp. 257-265 (1983).

13) Bruss, A.R. and Horn, B.K.P.: Passive
Navigation, CVGIP, Vol. 21, pp. 3-20 (1983).

14) Hildreth, E.C.: The Detection of Intensity
Changes by Computer and Biological Vision
Systems, CVGIP, Vol. 22, pp. 1-27 (1983).

15) Shafer, S. A. and Kanade, T.: The Theory
of Straight Homogeneous Generalized Cylin-
ders, IUW-June-83, pp. 210-218 (1983).

16) Barnard, S.T. and Fischler, M. A.: Computa-
tional Stereo, Computing Surveys, Vol. 14,
pp. 553-572 (1982).

17) Moravec, H.: Visual Mapping by A Robot
Rover, 1JCAI, pp. 598-600 (1979).

18) Herman, M. et al.: Incremental Acquisition
of A Three-Dimensional Scene Model from
Images, IUW-Sep-82, pp. 179-192 (1982).

19) Marr, D. and Poggio, T.: A Theory of Hu-
man Stereo Vision, AIM 451, Al Lab. MIT
(1977).

20) Grimson, W. E. L. and Marr, D.: A Computer
Implementation of A Theory of Human Stereo
Vision, IUW-Apr-79, pp. 41-47 (1979).

21) Baker, H. H. and Binford, T.O.: Depth from
Edge and Intensity Based Stereo, IJCAI, pp.
631-636 (1979).

22) Ohta, Y. and Kanade, T.: Stereo by Intra-
and Inter-Scanline Search Using Dynamic
Programming, Tech. Report (in preparation),

i 2

Dec. 1983

Computer Science Dept. CMU (1983).

23) Terzopoulos, D.: Multi-Level Reconstruction
of Visual Surfaces, AIM 671, Al Lab. MIT
(1982).

24) Nudd, G.R. et al.: Image-Processing Tech-
niques Using Charge-Transfer Devices, IUW-
Oct-717, pp. 1-6 (1977).

r25) Bluzer, N. et al.: A CCD Histogram-Sorter :
Feasibility Chip, IUW-Oct-77, pp. 7-8 (1977).

26) Nudd, G.R. et al.: Development of Custom-
Designed Integrated Cirquits for Image
Understanding, IUW-Nov-79, pp. 1-9 (1879).

27) Fouse, S.D. and Nudd, G.R.: RADIUS: A
Progress Report, IUW-Sep-82, pp. 42-48
(1982).

28) Eversole, W.L. and Mayer, D.J.: Investiga-
tion of VLSI Technologies for Image Proce-
ssing, ITUW-Apr-80, pp. 182-189 (1980).

29) Fisher, A.L. et al.: Design of the PSC: A
Programmable Systolic Chip, Proc. 3rd Caltech
Conf. on VLSI, pp. 287-302 (1983).

30) Brooks, R.A. et al. : ACRONYM Model-Based
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