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A Study on the Detection of a moving Object using
Self-Loop Diffusion Neural Network

‘Bong-Kyu Lee’, Suk-Kyun Shin®, Jae-Ho Lee", Jin-Su Kim®, Key-Seo Lee’

*Kwangwoon Univ.

Abstract: In this paper, we propose a neural~network
that detects moving objects in an image using a diffusion
neural network. The proposed neural network is improved
by adding a self loop to diffusion layer to remove the
noise in an image and to reduce the detection of phantom
edge. Computer simulation with real images show that the
proposed neyral network can extract edges of moving
object efficiently. ‘

LA 8

Hogadeld gxole B lEYRE HBade ¢mna
F& d4sidEeld YU, AEEEFHYA FoA ®
ol o} &8 AUm, 2 SEWHN AWHL U FAjoih
&8 GgoA olgste B T Ao $Ald
F4% WE Youu HAzd: Az A7 A e ey
g Bz @ 4% A ayg 2dnsn, 4A%e
o] &3te F ol Mo HRE 2&3uA e AT
gusl Yaxm Qo
Enroth-Cugell? Robsono] el8f ko] wutel AAa Ao
Xlretinal ganglion celD7} R ATl disha TAAQ w3}
ok AR Wgke] W& B Foka fge Mx P4
so| 1ol 93592, Marr®} Ulmane olejét Azt Al

“qel 7ol L oiow o $43 APz VY 4
Atz 3892 Marre} Hildreths
A g3 LOGESS F

& H5E o
7hea e x}oa DOGH 47}
Ao A R olfm, FIHYU ¥yl WE maHe
2 A3 + 982 L2sual

P& 52 9 AZo| o Hako] YNAMN A2 3R
& "4stE 94 A7 wHdiffusion neural network)® A<¢h
s, olg olgsted Zpogkl ANE 48 + e
AR 29 ANHYe, SAoE By F2HE AR
?2‘ ES 9\1%% _‘iﬁqjml.(ll}.

ey o] AA EdME wolxel w$ wdsn, %A
4R wgel Fu FUoz HugozM AN g3Mel A
£5: @¥o) Utk B BEAME R3] Ay ARIT

NEE friste] G XPE wol2g AAsE, AA
g Bgo] FAE 23 NN JE AAGM AR &
$iol F2TE TAPE AW N AZY RAS A%e
g HFEH Aol ¥ UF Ay wolzy 9
o] sl AP AFHoz FHol: EAE Hel + o
&8 Bk

2. %% AR
3 N7e dAYL WS G ovaE T4
czH 249dez RYY € & Ru, Hio] VYYFE
A s RES RAG 2XE Y4,
$4 ggae e 2ol EUY + A

v ila,y, 0= -L 2L 20 @-n

ojefl, ai= BbA 4 (diffusivity) & vhebdch 42~ 234
ol B4 oldde i3 o] FHALL

Wk mon+1)=alk+ 1, mn)+akk=1, mn)+alkm+l,n)

+ak, m—1, )+ (1 -4yl k, m, m}+ vy (k, m)&n)
2-2)

AN Vo(kmd(n)& Z7igeln, Z7igkel Ty e
2 9829 o o Ao AL date g e Ruge
EAL &t AR e 8

ot=2an (2-3)

2% 232 HE2-2F o8¢ FUUAYRIE Jdgyn, o
¥ 24% 3 A4 el fi¥a¥e] shalAlg o, #abo)
AVeg=ae wgst aded Fo S4E vehdd, 29
2499 M $ate] AYHS5E Ve A7 F4sn kol
EAsigel wial AWM b B} B4R KASANL
1, FaFas A FopNUA AFH diog o
%‘-ﬂ’r-’r“- Qe vee ¢ 4 Ak

ol A& Aoz JYd disf At HHYS PozM,
xolzel e uFH AR S AARE 54& e

—397 -



A
A ANTAR

T

Y NG

ARALAE

a3 23 ol a7

Figure 2.3 Two-dimensional Diffusion Neural-Network
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Figure 24  Gausian distribution and  Frequency

characteristic by two-dimension Diffusion Nural-netwok
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Figure 3.2 The response of the proposed model according
to a moving box input.
(a) Box input at #— At ¢4, H+ At respectively.
(b) Output X at ¢ , ¢+ 51 respectively.

(c) Output Y at ¢ , ¢+ At respectively,
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Figure 4.1 The block diagram of Spatio-Temporal Filter
Neural Network with Diffusion Loop.
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(a) Input image (b) Detection of the change of spatial

lightness,
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Figure 5.2. The final output of the proposed model and the
result of detecting the changg of spatio~temporal lightness.
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Figure 5.3 The input image including noise and the

result of detecting the zero-crossing of output for N=1.
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Figure 54 The comparision of outputs for N=1 and N=3
respectively. {a) Output Y for N=1 (b} Output Y for N=3
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Figure 55 The result of zero-crossing response for N = 3.

(a) Output +for threshold 3 (b) Output for threshold 5
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