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ABSTRACT

Since the AD-Census algorithm that combines the existing the AD (absolute difference) and the CT (census
transform) algorithms computes the matching cost by using the pixel intensity difference and the relative ordering
of the pixel intensity, it shows high matching performance. Also it utilizes the unfixed and variable-sized
window, it can obtain high matching quality with relatively simple arithmetic. In this paper, we propose an
efficient realtime stereo vision system with high accuracy using the AD-Census algorithm and the unfixed,
variable-sized window. We improve the performance by using the data reuse and the parallel processing. The
proposed architecture has been synthesized using DonbuHitek 110nm standard cell library. The proposed system
shows 2.47% of error rate and can run up to 192MHz (59fps) operation frequency with 381K gates.
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Fig. 1. Cost aggregation window.

. moket 7=

3.1 HMokst AHEI A|ARIS] X
1% 2% A|eksF AD-Census 2~H[HQ A|~E]Q]
R P e e A Tl duels)

1243

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-06 Vol.42 No.06

Pixel memory Pixel memory
(right img) (left img)

1 Lt
O 14

Cost Cost . Cost A%%regatinn
module0 module1 module15 incow
module

45 &5 45 1741
v v v

Cost Cost Cost
aggregation i i
module0 module1 module15
%1 6 %1 6 41' 16
‘ Min ‘
‘|f4 Stereo system
v
disparity

Ol 2. AlkE AD-Census Z~H[#|L A]2~E]
Fig. 2. Proposed AD-Census stereo system.

AD-Census7|HFS.2 n]8-2- AKX vE3 &
(cost module), 4% HE5 & AHosl= 4
A E$- X-E(aggregation window module), 74 U=
<+ Xqig]r H-E3s dEold vIEgks sk
H]8- =% E-E(cost aggregation module), Z%F A3t
wheE 7é’§f5}-t— H] 37 |(min) 2 74 % et

E AT e AR 165 AH831sleH 16
7}2] AD-Census”|9+e] w]-&3t RE3} B 74
e HE Azlsle] 2HF AEE AXsldh 16
7H2] ‘51% ?‘%A 2E2 7344‘“ H-& 4 2E e
:]/K]—oﬂ o]ﬁ& 1:]. u]ﬁ_
2 As el U=
2~ERS gfHutol s F“ A=) vEFES
TR o] W, BE B8 7 gl 22 BE

=3

5 2] wlad W JEee A el ° 4
[}

ek ol AL wne]E 2435 E&(partition)
slo] FAlol| w2 dloJeol] AHaccess)3AH HIE
2] Fjo]=zzlel 71l elej2]®(interleaving) HHH-S
Ag3le] AjEke Fole WA oE s 4 ik

a9 3¢ W gYS wES) T hehich wg
Y BES T A o]vlAe] F4 T Aol E At
1244

PR(x.y) PL(x.y) Py RpyRip Rz Pr RRiRgo Res

o 4 Whtd ‘i’stsi?s‘ts‘

LuT

gzl 3. B8 REe X
Fig. 3. Structure of a cost module.

k= AD ®E, $4! 3kl 5 314e] Aol wet
HE] S A4S CT &, AKX 7 HEle] §wA
2E Al Cppons B3 HD 2E, A(4HE A
o)1=l A432 ZAKERE LUT(look-up table) 2]
L FHF 8-S Alksls BAlZ|E o] FolA ik
2A53HE 918 LUT= vt A8S Sl o9
Z A% 1 19 o] B84 o7 IAlEs
ADS®} CTol| th3}h v]43kF LUTE 3o W7} o=
7] Wil ER pAslglon BT qu|EL S
Zh=t) Al WES AARRE CTol: 2413kmet
TH:]:Q:]' 7%#01 %F/'%Li OJiD} 1 o, FHska

E 1. A5 239 pe, e ARk
Table 1. Approxlmation of function,
QqD(p_d) 0~ 1~ 2~ 3~ 4~
p(c,N) 0 0.0951 | 0.1812 | 0.2591 | 0.3296
approx. 0 0.125 | 0.1875 | 0.25 | 0.3125
Cipip.a) 5~ 6~ 7~ 8~ 10~

pc,) | 0.3934 | 0.4511 | 05034 | 0.5506 | 0.6321
approx. | 0375 | 04375 | 05 |05625 | 0.625
Cippay | 11~ 13~ | 16~ 19~ | 24~
pc,) | 0.6671 | 0.7274 | 0.7981 | 0.8504 | 0.9092
approx. | 0.6875 | 075 | 0.8125| 0.875 | 0.9375

CCensus(p,d) 0 1 2 3 4
p(c,N) 0 0.8646 | 0.9816 | 0.9975 | 0.9996
approx. 0 0.875 | 0.9375 | 0.9375 | 0.9375
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Table 4. Performance analysis of stereo.
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proposed ASIC 384 <288 16 59 5M 2.47
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