ISSN: 1226-7244 (Pri
ISSN: 2288-243X ((Orriﬁ;)e) Journal of IKEEE.V0l.18 No.1,001 ~007,March 2014

=3 14-01-01 http://dx.doi.org/10.7471/ikeee.2014.18.1.001
1

AAZF B3 HAES 9% 1188 Viola-Jones A=
T A=

High Efficient Viola—Jones Detection Framework for Real-Time
Object Detection

—~

I IR

Byeong—Ju Park’, Jae-Heung Lee™

Abstract
In this paper, we suggest an improved Viola-Jones detection framework for the efficient feature selection and
the fast rejection method of the sub-window. Our object detector has low computational complexity because it
rejects sub-windows until specific threshold. Owing to using same framework, detection performance is same
with the existing Viola-Jones detector. We measure the number of average feature calculation about MIT-CMU
test set. As a result of the experiment, the number of average feature calculation is reduced to 45.5% and the
detection speed is improved about 58.5% compared with the previous algorithm.
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Fig 1. The number of overcomplete set of Haar-like
features
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Table 1. The result of test for Viola—Jones detector
about MIT-CMU test set.

% 1 MIT-CMU €~E 3o g Viola-Jones 7
Z7] H2E A3}

g s 1 2 3
5.60e-07 | 1.85e-06 | 2.84e-06

A A 314 3.85 6.29 8.48
A A &5 83.54ms | 121.47ms | 174.98ms

Webd randomdt A IAEE AEE Hests, 4
% 2A) 2gEA Be 44

H
HolA e FPR3} £&S Z4s5s Wgsienh

mlo

2. Adaboost F8x274 W7F

NEe st FudFol e 2ol AT ZE FPR
9 {7} 9 SepulEE Bob £4 (29 o] o

A e ARG (7 O filter out T o] Folx ok
gk oshe] oA dgo]l FaEHUT olFA HW

W YARE A X3 H]§ Al /77 A
2 A7}
Fln—1]*f > Fln] (2)
Fln—1] > Fln] (3)
upebA] AeE kR ek Adagle]l E&ol
7 25 W wEA A4 & 5 JEE 4 (3)
< AHESATT 23S 7 Qo E WA gt
W 2o X7} ]9 EolX] A =], cascade T3
o= ~Hoo| X7t BoldFE HF DRol HolAA

wrt. mebA filter out A AIgk(threshold,y,,ou;)
ol 1 AAZ AZAN 3)e ZPE AL
A HEHo2 W E Adaboost TEF7
a9 33 2

KN

rlo ka ox

FIn] = (Evaluate FPR for NFIS)

if(1.0 — F[n — 1] = thresholdsier,, && F[n] < f + Fln —1])
break;

else if (F[n] < F[n —1]) break;

Fig 3. Adaboost stopping criteria for fast rejection
a3 3. w2 2[HME 2/S Adaboost B2 =N

[SEE i)

7} 2go]A 8% F randomstAl AElE WIAE R
Mgl weh 27 ZEo]X 9] gt Ayt Gk

O

I~
o] XA 7} W& FPRO FA&
nols] el of sl At AAAD e &

1-FPR
Nmber of Weak dlassifier

upelA S T wAd bt F2 589 2HA
g Adesty] 98 HAMERY ¥ duEFI 3ol
Aldl(epoch) S FATE =, 4 Aldl T Hao 285
e sdolAE Adaa ¥ e Aot g
9t ek ek glom Adl zHolAe S )
Aws WA 1g AL dd F4 @WE A
§319 %
N Epoch

Fig 4. Modified leaning structure for the high efficient
stage selection
a8 4. 71 =2 289 AHO|XE ME5P| 26 HE

= M
g sy Px



High Efficient Viola-Jones Detection Framework for Real-Time Object Detection 5

Fig 5. Result of our face detector on a number of test images from the MIT-CMU test set
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Fig 7. FPR reduction trend for each stage
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Table 2. Comparison of traditional and our methods
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Table 3. The result of test for our detector about
MIT-CMU test set.
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