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An Approach to Scene Analysis
Using Hypothesis Generation and verification Modules
Ken-ichi ARAKAWA, Takeshi SHAKUNAGA and Hiroshi KANEKO
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Kanagawa 238-03 Japan
Scene analysis 1is regarded as the recognition process of objects which
exist in scenes. The recognition process consists of the object identification
step and the configuration map acquisition step. We propose the Scene

Representation Model as an adequate framework of knowledge
the steps.
the Object Tree. The selection of
identification. Descriptions
Structure Level are suitable for the

Furthermore, we
Module, which is a processing module with a simple control flow.
identification step can be developed easily using the modules,
knowledge necessary for the processing of each module is definite;
feature merging and frames as candidates of hypotheses. We also
simulation of the object identification step (coarse structure
discuss its performance.

an Object Tree means

key of the selection.

in a level of the Object Tree called the

representation for
In the model, an object is represented as a processing element named
the

object
Coarse

propose the Hypothesis Generation and Verification
The

object

because
rules
report
detection)
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(LOCAL-SURFACE

(circular-region ; top frame of local-surface

-~ (subclass (val (local-surface)))
(center) ; (xg.yg)
(radius)) : r

(local-surface
(a-kind-of (val (circular-region)))
(subclass (candidate (planar cylindric spherical hyperbolic)

$select-local-surface)) ; selection of the kind

(1d-coefficients (if-needed $local-surface-detector))
(coefficients (if-needed $approximation-2d))
(error (if-needed $calculate-approximate—error-2d)))
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Zo1-g2(i) = A Xi%?2 + B Xi + C [4-4]
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(SURFACE
(region
(a~set-of (val (circular-region)))

(subclass (val (surface))))
(surface )
(a=kind-of (val (region)))
(subclass (candidate (planar cylindric spherical hyperbolic)
Sselect-surface)) ; selection of ‘the kind -
(coefficients (if-needed $surface-fitting))
(error (if-needed $surface-fitting=error))
(boundary (if-needed $calculate<boundary))
(veight-point (if-needed $calculate-weight-point)))
L)

1.3 R > OBEAEROER
RABHBERS L CEFEROREREIEZTK L, RBKR
ok D BABREBEB 2BRIC>VTBRNS. EXEK
OEEI VTR TR H, REFAEDL» S 3EOR
BB RVOT, JITREALL., RAFEKRIEZO
BRGOEE (2% v 7, M) KLofEE&Sh, RHERA
BRHoNB. £, FOEARRKESRICHIGT Ssubclass
BBIR&NZ (§TORuy FPFEVRZETEDSN D)
CLETRIEVED SN B,
REEOF T3
RERKMco>WT, ERER L TOREMEKEA~S. BE
FTHRABY~TIEOVT, TOROERD 3 Rt aHK
RREOEMR» KD 3. BRO3RTHEROBEE L
T, 27y 7R, O, WK, RUOBRSH 5. SREFH
£/ —-FeL, BRI 2REARBMicOB7 -7 2R-RE
Bt 5 7 %2{ED, UTONV—AVEBEA L TRFHEMETE S
REFHB LK 5.
27y 7R, BROBALECRARUTHOT—71
Yz, (Frnv—varvzy SOREENEV)
ROBRERUCREBHSTHOT -7 3 EE L& &
¥ 5. ‘
- MR OER & RG REHB~THOT -7 2Bictly, %
NENOBATERELTWARS /5 7 &% 13 REHR
BEERRBAET S
#4 EBEREEY2-1307v—4
(PRIMITIVE
(primitive
(a-set-of (val (region)))
(subclass (candidate (polyhedron cylinder sphere supplement)
$select-primitive~by-surface-kind)))
(polyhedron
(a-kind-of (val (primitive)))

(subclass (candidate (desk-body rectangular-parallelepiped ...)
$select-polyhedron)))

(desk-body
(a-kind-of (val polyhedron))
(a-set-of (val (surface
(planar 4 (90 90 90 90) (1.0 0.7 1.0 0.7))
(planar -6 (90 30 90 -90 90 90)
(1.0 0.6 0.4 0.5 0.6 1.0))
M

; attributes of surfaces :

(kind vertex# angle-list length-of-side-1ist)

(connection-of-surfaces
(val ({0 1 90) (0 2 90) (0 3 90) (0 4 90)
..)))) ; surface connections

L)

[ﬁﬁoﬁﬁl , i
§$Wﬁﬁ&®7V—A%§4kT# ﬁéénfﬁﬁﬁﬁ‘
ﬁ%§$ﬁﬁﬁ£@¥mtbr7v LOF LML AAL
(5*%5‘*@%@3?5) Z00b, Micsubclass® REH
oﬂﬁ¢77oﬁAu;v§erm< LT, ERAHE
'?51fﬁﬁ®&ﬁﬁént&15 PlxE, ZEEOKRIE
lu&?f' AREEEUT RS,
(Uiﬁﬁﬁﬁu%oﬁﬂﬁkﬁﬁ74;r4/7L A
iﬁuia?a
(niﬁ%&ﬁuﬁﬁﬁbaﬁﬁmﬂoﬁm ﬁ«a ,
(wﬂﬁoourﬁﬁoﬁﬁmﬁ&ﬁﬁﬁﬁﬁtwALr;7
V- ARERRE WA RERORR 75 7 ERTHENE.

44 BEERD» > oMk 0BT
RBRIEE V= — 14 TR, BABREEEHESL, BE
ERORFELEET 5. TORREMEAROBBED L~
LHBAL, it s bobshiIRES LT 3. BEHS
Bohzolickh, MEBAPRRSh, MEOREERE (
X ra7y 7TBE) BETT 3.
HRROEE]
B (k) oRSBELEBEAERERD» SERT S0,
R RSV — MR, RSO TR, B
B TlEYT 2EATRRBEI>VWTLTOMEERT, &
BB LTI LT B,
UKD RAE]
BEREO 7 v— A0—8 (BLH, R, YlOo7v—4)
2F5IRT. BERREREFVCEVIR S W YE Y
2MEISTIOHLTE 7 L—AR, RERRTIV—4A
OsubclassE LCikbh a. BRI’ ¢, EHREMERE
7 v—aicilddrs, i subclassZEAF KB OIS 7
S7DBEILDBRLTWL I ETEBIRDOS.
%5 BEHUREES2—-N407Vv—n4
(OBJECT
(object
(a-set-of (val (primitive)))
(subclass (candidate (deskl chairl dustpot ...
(deskl
(a-set-of (val (desk-body %1f-foot ¥rf-foot Xl1b-foot Xsidebar Xbar
%rb-foot))) ; primitives (parts) : % means a stick.
(position-of-parts
(val (desk-body (0.3 -0.5 -0.4))
(%1f-foot (-0.8 0 -0.4) (0.0 -1.0 0.0))
L))
(connection-of-parts
(val ((desk-body %1f-foot (-0.8 0 -0.4))

(desk-body %rf-foot (0.2 -0.5 -0.4))
D))

) $select-object)))
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4.5 Yialb—va vER

SHEB E AR L-ZEN Y — v OERE®R D S Mk EEE
B3y iab—va vEREBIN -7, B9 -alting i,

Wi, K Fuhdroks v — roEMES (512X 512E%K, 2
56P%IE) Ko W BT AR, RU, REEEELAEREEH
ZnE9-b, ciciRy. BFREEESG ECTHEMECRHL
fotedd, NERKAHRETELL -7, BRLTHARE

~T~



BMEF->RERICHL, SHEEORATRERN T 2 RHER
ME Y2 —NEEFTLEL. PEERT2EXBRERIB L
BREMO-diRT. BB, ERARBRRLE & EACE
VWHEZRTEEEFC OV TREFBERPBEL KDV
e, HAOHRIBfFicBWT, FREHEEAE T340
2T BABENS - Tz,

5. 83

v— yEEBEIYEORE, RY, VEBoEBERS
OEWEDO2BRE,L SRS, 055, AMETIR, VKETE
BRICEREES, RRRIEEY-—VOBARID, 20
BHELER-7. 2L T, RBERIEE Y 2 — VORBBEHERK
X AERHE LT, EEEG» SOVEREEREBIR
W, FHEEAZBEE LTS O RBIFRABEEREEB2 &
BTER. ChiR, FHEBRTRHZY, S%0LoBMgR
MEOEECH L COREFEOFHIELERT 4D TH 3.

LdL, BEhicBESDECBY., 2Ri@Esat®Y
a— APHBEROBRCOVWTRES®RI YT YAV LT
WS FETH DD, YikicBid 2 Ao 5 HRIR
DAHh=Xh (ERicBoTit, HEBOBRSEBERIVE
EHERE) ®, IRHEEM (hypothesis integration)!2’ D 2 #
=X A, RERBRIEES 2 —NVIKBF B3 74— FNy 7R E
COWTIREBHEEINRERE LD ICREBLR+4
TH 5.

v HERIZ, BEHICE, FhAT7Ty TRAEE Y S
Fo v BMBEORBEGIVERShILELONS, AHE
T, EELTKE AT » 7RO E L TOYHEREEE I
SWTHE LA, SRR ECOMEoRRICMA, v 7S
v 7 7e—FOEHBRAEEDLE, XoAkBSY,
o, FRBy— VERBREEBELTOEL L,

(a: [ E%, b: A ZAHROEESER, HE0REOH—~B DJFHI
TE, MEE, XEm WHEERT, o REFROBSEE,
d: BEEOBEATIR OBELE R (desk-body ODREXHE D T » P2 ER))

S

BE» SR, HFARE(NTTEa—< 1Y
7 =— ABHFET BEREWPER PDHFOERE, FKkE
Lo7V—7Y—-F%2R Lo, AEERAERO®RRKC, Lh
SREMB LY.
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