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Partial Optimal Dynamic Programming
Contour Detection Algorithm

Yang Li Li Yu-shan
(The Institute of Electronic CAD, Xidian Univ., Xi’an 710071, China)

Abstract Basing on studying the principle of active contour model and some solutions
to it, a new partial optimal dynamic programming contour detection algorithm is presented
and the results comparable to the dynamic programming algorithm are given. Experiment
shows such new algorithm is much faster.

Key words Contour detection, Active contour model, Dynamic programming, Computer
vision
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BARBAER R U Re RGN & XA TS 28 v(s) = (2(s),y(s)), s € [0,1] &
H—ALB R B, BT X AR B R B /ML, SIS REES % 5 SR 5 X2 R —K.
BUMERBRIRB TR L, B [, 538 (greedy) Bk 9, i Muiss: 49 &5,
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KLk b, EREHESNVN, STETTLUE A P, B0 E B 2 R PUE IR B SR,
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S BARALFHEMK (Partial Optimal Dynamic Programming, PODP) i, Bwhr
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ERMAH R, RAASCR A —F R R A RER T, BWGEERR i AP E
FOREML; RIS, b T RAEFE G BB BT o ST BR B SR AU RFAE, X752 M e 0 B R
s WE, A DP B, AR, AR, SXRAS5HREMITE. SRIEY,
AXFrigit) PODP Hik, 7E{R 8 DP FktkREMR S RINY, Sa 288 2 BMAE, %
R,

2 SR MEER/MUEERERBE L

HERPRBBHMAIR:  v(s) = (2(5),y(5)), s € [0,1] HIA—LBLRKE. B0
K ERERERE R RN Fiotal = fol E(v(s))ds = f()l[Eint(v(s)) + Eext(v(s))ds, HH Ein(v(s)) =
(a(8)[vs(8)|* + B(5)|vss (8)[?) HEIBBEHIPITREER,  vs(s) Ml vee(s) BRMBH—, —H S

B, ECPPEHARN I SR B RS, MR N SRR TR, MRS
BreguER/D, MARRREREIRE. U, MPEHASHE, MEME En(u(s) B/M, dhe
FAHT RSN B RBEREA -, als) ® B(s) B B RF M B AR EEAHEORE. 5
HRER Eexi(v(s)) W31 SR ERGEFFERS), XBEE X Eex(v(s)) = —r|Vf(v)[2
ARERERE,  Eext(v(s)) MB/IMEK SR BKSI B ERIRNEL. FYL, e XH3s

FERIK R RE/ME, BETLOR 010550 5T IR 31 B B ARS B4k, M USED B RS KR,

M Kass SR HBEREERE/ MU SES, BT HFERBELE, WEETRE 1,
DP ik %), graegres 29 Rtw—segek 6-81 | mppis s, DP BuBRHENZ =
HEX, HETRER, RS, WiHERENESIERR, SARREERKERE L
WS, FTAIKBRIRILAR. DP BT, BslibesitEmd

n
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i=1
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AR m AAREE. —FHRIIR (1) B/MER TSN, TREN O(mn), iR —F
ERBERBEREEEHS AR, B (1) MEMUBE - EEE N B R,
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Etotal(v1,v2, -+, vn) = E1(v1,02,v3) + E2(v2,v3,v4) + -+ + Ep—g(vy_s, Un-1,%) (2)

HA Ei1(vi-1,0i,0i41) = Eext(vi) + Eing (vi—1, v, vi41) . BT RER (2) B9B/IMEEER, £
AERNMERABALRETFS, BB

Si(vig1,v;) = {flhll{si—l(viyvi—»l) +alvi —vio1 P+ Bloigr — 2u; + v + Eext(vi)}  (3)

VISR T AR B L AT BT R B B ME R Bin = miny,_, Snei (vn, vnoy), SER—
WER. RS, BFE—MIRER, fFHR/MER (3) FraFIf S S BaM R,
—RERERE, BEREMBER, ABE-REREORLEE 56 0 8 ST
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R vior, v BRERUEERER O(nm?), TN~ FEE 3 PREBR vio1, v, vir1,
BRERITHERE O(nm®), MERBRERITHENERE O(nm), FTUALE R, R
AMER (2) BRERERER O(nm®) | MRV BT HERIERE, HRKECH M,
BRI R SRR, MEh RS R B L EOR a5, SRERIEBE
EREMB R ELRE, MALEERREHTH, REREEEERIALRENEE, 58
RH DP Hik, LR EH, REHEESEIRIEMA 5.

ET ERBAE, A3CRYE THE PODP RIFKUEE, ¥ (2) WEES/IMLIBLEA
BrEesEfT. BB, RAIEETe R AT AR R M R B SRR, WR L TR E R B TR
DP F¥EMEERENEER/MLEERHEREHEBRRKIBERE, TURBLRREMNRE,
EMBATR, BIH—REWGTHHEEREN O(nm?®), HEERN AW E—EREE, X THREE
B, SAFReRRAH MEIERS, RFEENRMERR/ME, BIX GRS
B (v1, 02, ,vn) % n NERE, HEMERE v, RAR

E(’U,‘) = k:%}gl—l{[ailvi + k- Ui_1|2 + ,3,'|Ui+1 - 2(1)5 + k) + Ui_1|2]/2 -~ T|Vf(vi + k)|2} (4)
Vi-1, Vi1 EE, RALWRE LAOE, SELHER v 8 m ARERERR Qv B
B/NER, & b AET 0, Mg v; BEHMALE, FAITE, KREE, LETENMDE LAY
R, RBE—RFHRE, TRWER, HHEEME O(n) . IBELOERE EWEE S BR
REBEm AW, ERESRERSZANRR, BRMMATEE VRS, HitESuE
REAR T O(m3), TR E KRR, XHERIA TR AT Bk, HRRARE SB3
Hik. XA BELHRETHLRE, HiRA T, mERHSEwkEE—RE,
FRMHEREKR, BERGERBMENIFE, MEEHEEE —E0%u, FTLUX e85 8 5
MR EMERRES R, FHEARRR/MEEBOE - ME, KA DP &, HESHEY, ©
R, {2 SRS R A5 B 5 B L BE AR U AL,

B 1, &2, B 3 RA PODP Ep:fl DP E Xt rectangle, bottle, car % 3 iHE#FT
BRI AR AR, R 1 R R P ATB R LBHEE. MERESSREFARE.
rectangle Bl A/N R 128x128 K, FUEEAREEN 255, WRERENF, WiERES DP,
PODP SR ML RmE 1 fiR. W, BTES —-MERERS, PODP HuE s
R E—ERE LR TREQWERE. DP BHgSimti 8 23 4, &4 31 kiBa/ i
—26384, ¥EiT 357s(B/F R matlab6.0 LI, BFEAMRI, HEMUELHE) . TiRH PODP
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ERERE, PUEB/MERMERREM 4K, B/MGEE —25211, MFEEHY 765, b DP Hk:
BHEERAERS. B 2, 3 pHBNELER, TR, hTPRETHAREKSE, WE—IE
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T ELAE R JF B B S e BE B X 40 i B BT BRI ) A, A I R R A TR,

# 1 PODP %5 DP JUARERIES:

BH A HERKE B/MEE #E (s)
rectangle DP gy 23 31 —26384 357
PODP %3 23 4 —25211 76
bottle DP #w: 33 20 —14362 333
PODP ##: 33 10 —14510 158
car DP # 30 21 —18443 310
PODP #x: 30 10 -15311 150
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F, 1945 4, WRAFHEAYEE CAD ik, %8, WLE900, TENSEFRITE L.
MBRE ST EHBFR.



