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Fast Object Recognition using Local Erergy Propagation from Combination of
Saline Line Groups
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Abstract : We propose a DP-based formulation for matching line patterns by defining a robust
and stable geometric representation that is based on the conceptual organizations. Usually,
the endpoint proximity and collinearity of image lines, as two main conceptual organization
groups, are useful cues to match the model shape in the scene. As the endpoint proximity,
we detect junctions from image lines. We then search for junction groups by using geometric
constraint between the junctions. A junction chain similar to the model chain is searched
in the scene, based on a local comparison. A Dynamic Programming-based search algorithm reduces
the time complexity for the search of the model chain in the scene. Our system can find a
reasonablematching, although there exist severelydistortedobjects inthe scene. We demonstrate
the feasibility of the DP-based matching method using both synthetic and real images.
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1. A& Bl gAY AAE &3 AL olEE doldt. o

AL Yoz EAEY (object segmentation) T A &

ds7) golgk, E4 £ ojA AH7 A ofelE £

2 =RoMdE, J4FHEY 253 (grouping) ZFE  mz ez o). @A, B =5 Mo} AMe nA

AANEE sl g g, AH age MEH aAne AAskx @ech A, pe 2 g gele)

233} (perceptual organization) {1,2] % %4@A Lo Mo} AH aFSo] ts) ARNERL $A FE.

of, B4 Q47 2 o £& & (higher level)olA2l  zo) Ayge duix] a3} Qs Syach, oaly,

1ot} FAAFEol olAF HFFE (low-level) & 7IW  ojx Bali:= ojuyix] HA3} 93304 n)2] Aoy = )

o2 f%= "o, o /MEA =AY HF & HAEL I o vimg HAF PP 2R AQAjolg REuE

vleht Baate) RE ZEe) gd WHE BFAT Y o gao)n.

¥ 7lesta S4do] viyA ¢n ARHer FAHckE Aol
ot [1,2,3,4]. 53, Lowe [2] oW 3 A TR AP

o B3

N e

gz el tiokg W3l ol EusEs U4 EAANZ 29 = =)
<34 (endpoint proximity) 3 3#03 £3 2. ¥ =43
(collinearity) & F3tct.

HA, dHIFY2HE Yol F dez FEHAE B4 3% 1 & 2A BEQ AIEE olF X 4o] glox +93)

(junction) E& A @}, ohg, vig] FHE 2dFe] # 2AAYE7] o od 9rn e AMES M9 & U
A EE Fslo ol2F AMES] AUBAZ A= HF d8 29 aydA 3 71A AX 2§50 guiE sixT 2
BAE g% F, ZA FRAE Y 8o d AW T oz2g 4 k. w2 ZH3A} (proximity), B3I
2 EAL A= AHM2F (salient line groups) S F (parallelism), B34 (collinearity)?] 3 7}Aojr}. o]
237 dg shvel AA e FEanr, aglx, ol Aol 1987 ¥ Lowe 7F ALF AXH/ABRH F33
%2 aFE Aolg A € =844 =€ dvid Ha (perceptual organization)$?} 7i\delt}.

3} uhg el 98] thA] dhute) B PAE FANEE B4

gc}. o)z WY EL YWY EAde WM E 4F ! \

oz Hed + U ~ \ _—
a2 pp 78 a5 BY E FH ¥FE0] ~

EAo 4% 4T (inter-relation) HA &L EAE of \/

8 HA%, A3 PEez gAA A% (5,6]. 28Y, / -

olea 7hae BA ANF ZE BAMAE T 2 F=d \ . / /
(71, B4 QAEANMNE 2D SAXNES 45 dBAo] §
A Sl &ahsl7] W&ot o]d EAlelME pp 7wt HAH /
3t AA HA% (global minimum) E FX| get}. l

oE &9, 08T pPEAYL 2l ¥ AR (scene
features) ] FBH]E (local similarity)dl 7}¥3ly
u 949 2HES 27 29 £ AE BHE AL £ 3 — |
th. o] X3} 719 7IA¥A (binary machine vision) £ |
AN EAY 4TI (silhouette)o Wt EAH AHA
(boundary) ol 7|¥tgh ¥4k vlEE oY FE A¥xA Fig. 1 $@3) T4 o@L A 7HA M 2AH 2F
{(locality constraint)& Z #E3te EAECH. o8 =g ygste JMFE
3 Haubde e ndn 43 EAXe AHdEY dZ29 A
2l (connected line chain) (8], ZH#L WA EAlA 2 d7E pu
9 ol9ZFe}t (epipolar) AME wat £4F I H4 low-level processing) & A% YFJFoZHE ¢Jo9
(ordered pixels) [9]), B AAvIZE A AU ¥ 3 = 2oy TAEE FMHE (L, V-junctions) & FA &
A A (chained boundary points) {10159 e Fof 3 . oA £z® AH 2FEL 2 ANEY 34
4% A7k Ak, a2y, B 6A EACA gd 98 (neighborhood constraint)& o83l &A= 43
el #4 de EAF BAEHE e48 @ 53 92 ggm 2479 A (chain) BB AFHA . 2

LAt

28 7}

atA aokste FHFH, WA AFE A

311



