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0 Summaryl] An optical flow is defined as a motion vector for each pixel between successive
two images in a video. This paper proposes a fast optical flow algorithm with robustness for
luminance change. The algorithm includes the luminance change estimation, initial vector
decision, fast hierarchical processing, and window size optimization. These methods result
in the robustness for the luminance change, accurate flow estimation, and low computational
costs. Simulation results show the flow accuracy improves from 18.65° to 4.29°, when giving
luminance change. The CPU execution time reduces to 15 % compared to the conventional
with the same accuracy. In addition, we propose a dedicated architecture based on this
algorithm and implement it on an FPGA. Experimental results show the new architecture
decreases the operating frequency to 20 %, the circuit area to 45 %, and the power consumption

to 9 %. This circuit is applicable to real-time image recognition and image reconstruction.
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Fig.1 Flowchart of PLK algorithm

3. J000O0o0oUooOoooOoUooOoooooo
oooooo

31 0000O0O0O0OOogo

311 OO0O0OOOoOoooOoOOo
PLKOODOODOODOODOODOODOODOODOOOOOO
00000000000 (2000000000000
godooobooooboooooboooooobooo
goboooooooooooboooobooooooo
goooooooooooooboooooooobooo
000000000000000000000000g
goboooooooobooooboooooooobooo
00000000000®@ooooo®ooooooao
00 (4 000000000000000000 E' O
goood

E'= Y (I(zy)=J(@+ve,y+v,)+6)*(4)

(z,y)€Q

gd0¢0ooooopooooooooobooooOogo
0000 E0000 E' 000000 v = [vg vy &7
000000 () 000000o0l,, L, [, 00000
0 (z,y) 000000

v’:G’ilb’
[ 2 L1, L

L, 17 I,

ewe| 1, 1, 1
LI
b'= > Iyq; (5)

(z,y)ER I

312 000000000

0 (4)00000 P O00000000DOOOO0O0
oooooOoooooobo¢noooooooooooon
ooooboooooooo vOooooooooooo ¢
gooooooooooooooooOoobOooooo
000000000000 D ¢000o00 (6)0onoOoo

1

= X (@Y= J@+ey+1,)0)

(z,y)eQ

0 (6) 000000 ¢000000000 BOOOO
000000 3)000 vOoOoooooooooooo
oooooooooooooo GgoOoooooooo
00000000000000YO00D000000a
ooooooooooooooOoOoOOOOOOODOOO
gobooooboooobooooboooooooobooo
obooooooooooooooo



0000000000000 00000000O0o0oUoUoUOonO FPGADO

32 00OO0OOO00OoOO

321 000
PLKOOOOOOOOOOOOOOOOOOOOO
goboooOoOoOoOoooOoOoOoOoooooOoOonoooo
0d0ooooooooooooooooooooooo
0000000000000 0000Yo0o00000
gooooooooooooooooOo0ooOoOo 200
gooooooooOoOoOOOOOOOOOODOODOO
goo3oooooooooooooonoen0OOOO
0000000oo0ooooooooooooooooo
0000o0ooooooooooooooooo3ooon
00000 edO0O0O0O0O0O0O0O0O0O0O00O0O0O00O0O0
goooooooooOooOooooooOoOoOoooDbDob
0000o0ooooooooooooooooooogno
gotoooboOoOoOobooOoOoboOobOOoboOobOono
322 0000
pLKOOOOO0OO0OOOOOOOOOOOOOOOO
goooooOoOoOoOoOoOoOoOooOooOooOoooooo
0od0ooooooooooooooooooooooo
0000000000000 0O0®»ooooooooo
goooooOoOoOoOoOoOoOoOooOooOoooooooo
goo0obOooobOoO0OO0OO0000o0000n0 3x 30000
goooo0o soooooooooo0o 1000000
0o00oooooooooooooooo4000000
00000oo0ooooooooooooooooooo
goooO0o 1000000000 40000000000
00o0oooooooooooooooooono 4000
0000o0ooooooooogoo

0000 LOooooo00oboo0o0o NOOOODOOPLK
goooooooooo cNOOOOOOOO0O000O

RD @
3 "\ “
\ '\<
i @. Q. D FHE

02 0OO0oOoooo
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Table 2 FPGA Implementation Results
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