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In this paper, we propose a fast and efficient method that detects moving objects. To achieve efficient
performance, we estimate background components adaptively using ABM(Adaptive Background Model),
and a novel method for detecting objects using MSC (Margined Sign Correlation). We use programmable
LSI called FPGA, to achieve fast performance by optimizing the algorithm. We show experimental results
using real images to verify the effectiveness of the proposed system.
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AETIE, ZOZO0HFEICOWTEL
T3,

2.1 B33 AEEEETIL (ABM)

KA BHL I OERZHENZET ML
S AL FE 7V (Adaptive Background Model: B4
T ABM) 22V THHAT 3,
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WMEHZ IOV E TV EIHEAICOVTEZ
5. 8, BAREICE W TEKREEUA DL
WRGET 2 ENTELLRET S, ZOLE,
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T EH) EREERTICEDBR NS, 22
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DoRBEEZLNDE, IITAT X, RIMVA
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TETULTE 3,

Y (z,t) = Xe(x,t) + k(z, t) Xd(z,t) (1)
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ABM ZHWIRAIFE (1] ¢k, aE#oszHv
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M ETHER EBEWEDT 7 AT v DEINEEL T
LHRRBEYhE ) X oMET A EMTET, L
LIPS ERE LCRBLTLEY. 22T
YkoOBRHBE N L2270, v—Y N E/RFE
HHB4 (Margined Sign Correlation: BAF MSC) % Fi\»
%, MSC I13JHiAK45r 75 HHBH (Peripheral Increment
Sign Correlation: BLT PISC)[2] DISHTH D, AT
DATEET 5.
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RFOSCTIRE T 5 MSC 13, Bl 4 X2 BT 572
DIT) A4 X2 =P v B MAAATL PISC DIRETH
%, $7:R(2) 2550955 & H18, MSCr(f(x), 9())
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2.3

2.3.1 HRHIOHERE
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HEHR Y (z,t) EHIRE L — 1 DOEFRRD Xe(x,t-1),
Xd(z,t-1) ZHWT, X (6) ICXDHBZ I T X —
¥ k(x,t) ZEHT 3.

Y (z,t) — Xe(z,t-1)), Xd(z,t-1))

_(
b, t) = [Xd(, 1)

(6)
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EREL T3, K (6) DEMANBIRZK 1 IR,

2.3.2 GBEHREAALHA
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back.
object
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PRI L T 2 LHBITE 20T, WREFR
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D((E,t) < Dth (8)

otherwise
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BUAb Iz b 2 ESRE DGR Z TS, BRI
TIAFrDECZAMLT, K (9) 1k hi#%E
7729,

back - MSC,,,(Y (z,t) — Xe(x,t), Xd(x,t)) < Ey,

object otherwise
9)
7721, Y, Xe;, Xd; (i=RG,B) :Z1.Z1. RGB
BADEZTRY, 22T Xe(zx,t) ~ Xe(x,t—1),
Xd(z,t) = Xd(z,t-1) (i=RG,B) DIREZ 3.

BEREBEYEOHT

R 2 M U 7380 & 2GSz R L 72800
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2.34
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Discription Langage) Z{#fi L 7z. FPGA I, [Hi
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DEFEITH. KRBT OBERME Ye(x,t) KR
Xk OHEET 5.

Ye(z,t) =Y (x,t) — k(z,t) Xd(z,t-1)  (10)

ZHUTANC Y T 4 NI RERHT S ETREAt I
B 2RI DRE Xe(z,t) ZHEET S, 20D
L EORZNEy OBMABRE R (11) 17, REH

Bz (12) IR,
Xe(z,t) = Ye(z,t) + o, (11)
Xe(z,t) = Xe(x,t-1) +es, (12)

712U, eo, ~ N(0,Zp,) &M/ £ X, €5, ~
N(0,%s,) iZRRE 4 X2 F T, RIHERD Xe(x, t)
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L, 5x5 DRHNDOEEFEICH L TIN5 2 RE
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4 EER

PANTYRLBERLELI LIk 2RHEEEA
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TEY MIERETSHZ EITLT,

ZERMEER R AR L2230 cE, R4 XD, BYA
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BEANBITZ B0 TH S, 20D, REFET
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P EMOLMEDIEFE 2% ED, EHEET %
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(a) 4bits

(b) 7hits

(c) 10bits
4: By FRUCHRT R
£ 2 By MUIRNT IRIBER
object region background region removal region
detection pixels- | detection rate(%) | detection pixels | detection rate(%) | detection pixels | removal rate(%)
2 54864 32.44 155168 64.54 4999 5384
d‘;c“f:‘“b;‘b‘?f 7 59190 88.94 220625 9176 7179 732
S BT 58580 88.03 20214 91,59 7161 7.13

(a) FEFT N TY X
X 5: REFHEEZ A ABM ORI R
# 3. REFEZ A7 ABM OBHFER

(b) JE7LTY X4

object region

background region

removal region

detection pixels | detection rate(%)

detection pixels

detection rate(%)

detection pixels | removal

rate(%)

Previous method
Proposed method

57745
59188

86.77
88.94

230772
235195

95.98
97.82

7373
7185

79.41
7139

(a) 9

(b) 5
6: BY A X2 EHEL 7B A OB R
R 4 BYA XZERL 15 HOBRER

object region

background region

removal region

detection pixels

detection rate(%) | detection pixels

detection pixels

removal rate(%)

9
5

window
size

59188 88.94
57960 87.

10

detection rate(%)
235195 97.82
199744 83.08

7185
8404

7139
90.52
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(a) RERFHE

(b) REFiE
B 7: RERTHE L REFIED MK

F 5: PERTFIE LRET RO

object region background region removal region
detection pixels |detection rate(%) | detection pixels | detection rate(%) | detection pixels | removal rate(%)
Previous method 58809 88.37 188199 78.28 7913 85.23
Proposed method 57960 87.10 199744 83.08 8404 90.52
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THRERZET I TICRHBAE2EETEL L
HERL 7.
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