B9 HTH 201943 A
1671—1815(2019)007-0161-05

B R

Science Technology and Engineering

Vol. 19 No.7 Mar. 2019
(© 2019 Sci. Tech. Engre.

5T R

SUAR BRI, 4 WL R, AR JETOE Haar RRAER A G RARTH R RRT R T]. BHEEoR 5T, 2019, 19(7) : 161-165

Cao Jingsheng, Li Gang, Shi Jing, et al. Front vehicle identification based on haar-like feature and adaptive boosting algorithm[ J]. Science

Technology and Engineering, 2019, 19(7) : 161-165

3LTF 2% Haar FRAE H & M 18- FL 2
GRS

1,2
&

= Q' 5 & E2AE

R4

(I TR S TR U B R BRI 07
P TREBE N 121001 IR Y P S I BB, 75 1 266590)

WOW AR B B A S (ADAS) o 4 7 % AR 51 R 00 I8 B, 4 F UL A0S SR IR A A0 T A O 3 ok I e o o
Haar $F ; 36 # 47 4 B 5, 78 50K Haar $AE 33 b, R 8 4 B4 7 (AdaBoost) 5 3% 3 47 IF #4463 488 , 18 31
IS Wy T A R R AL AT P AT 7 4. 805 2T OpenCV # EALMLA 4 Visual Studio JF & 7 #4774
AR, SRR, G AL GR A BN T 40 me, A AT, HRSHE. S TR T A7 £ LRI

Xkl WAEBMHEL  WERS
ks S TP391.41 TP23;

WL

25 G S 2 B B R S8 (ADAS) & J il
B BT VR RE AL R R HR AR B AE ST AR R T
R T7 2 A0 G 0 R A g ADAS b B 2841 R
i R B e ) e R e N S S @ Al B
IR S SRR T A e 2 A ARG T A )
T A 2 K R 1 AT IR B X
PR A RN g, HORE R AT SE IR S AT ST T
FETMT , AN BE i 2 16 2 L 52 B9 4 4 0 B Y [l A
Y 5 22 0K U T 3R AT LUK BE B AR I, WAL R N
SR 2 1] B L {EL R AR R 3 S B 1
PRIXE . Bl i A X AR B 2 1 B £ 3 A 8] 5 Ab
UL R ek, L as A58 5 ik 5 R SB H 1E 4
A R AR B T TR U . RS A SR T 5C
R AL (SVM) 57 B 5 73 SRR k47 A AR I
5 FE AR AR WL RE B BE T SR AT A7 4SR5
A E AR R R E M J7 2214 (OTSU) X % 14
PEAT IS N 430 AT 4 ZORR S 1R
ORI R T A R T IR R R B A
FRAE , i 42 RE /K 1 0 0 5 R A A I RTR
VIR /Y= W 1AL R ¥ 2 S C

2018 4= 11 1 11 HY | FEIK B RFHF R4 (51675257) |
E R ARBI AR A AR SE 4 (51305190) 1L T4 A RIS

T -3 H (20180550020 ) FliT T4 # & /T A FHE

455 H (JP2016014 , JP2016004 ) %5 |

H—VEE T WA (1984—) 53 DU, ILZR BRSO, AL, 28
Uil BFSETT I 15 4 % 4 5 BB AL . E-mail: qexy _cjs @ Inut.

edu. cn,

% Haar #F4F
SCHkbRGRS A

H & BB &

B8 dan Ay A D iy PR A5 b o AT S Y TR
H 4R, WF9E T 28 Haar BRERIE, JF 17 B 2
BITHE, 76 £ B2 Haar FEAE LA 1, R Ada-
Boost FVE AT IE AOREA YN S5, 77 AR 55 0 25 4%, OF
N4 55 00 R AR IR G AR s A S AR R UK SRS BT
OpenCV ML 5 FE 7E Visual Studio JT % ¥ 5%
BRSO R AR 1Y A T A5 GE AT A I AR W 2 2
s T IENA.

1 wiEIRH B SN

IR 4 P ) B A 25 4 3 R 32 R RS
A I S5 AT 4 A6 DU 3 PR KB o 21 . 7 I
GREAR I R34, 5 B2 o % i 4 R 4 1Y oK
E SRR A AR UE AT B4 BB, 8 ORE A i 28
Haar $51iF ; 2K J5 2R 1 AdaBoost 5.k 47 Il 2545 5
G5 o ISR AR o 7E AR A IR B 4, 2R
TEAEAT IR AR v 3 R T B AR Sk SE R R AR R
T MG . 20 G WAk P R 8K [X 8k ( ROL)
BEE G KGI 45 g A B I 43 28 g A 0 gk AT A
I, SR DA PR R B R 4 L A IR R L A
K1 iR

2 2 Haar $354F1EEL

2.1 BEgmariE

ST RTHIRAE R4 FF TH (ISR S WS
KA RETVEATRE B F 7 8 B AEA R, th T8
TR AN [R) 2> 3 R AIE B2 RO A 2 19 T 5 S BRI



162 B H

5T 19 %

— B G REA %
R
:;ﬁ
R S
L_EgwgE
_______ v By BT
%m%}}wﬁ& T e
A T

BT A4 RIS

Fig.1  Front vehicle identification structure
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Fig.2 Haar-like feature representation block diagram
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Fig.5 Front vehicle identification at 100 km/h
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Fig.6  Front vehicle identification in sunny environment
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Fig.7 Front vehicle identification in rainy environment
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Front Vehicle Identification Based on Haar-like Feature and Adaptive
Boosting Algorithm

CAO Jing-sheng'”, LI Gang', SHI Jing', WANG Dong-xia’, GUO Yin-jing*
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College of Electronic, Communication and Physics, Shandong University of Science and Technology* , Qingdao 266590, China)

[ Abstract] Aiming at the low rate of front vehicle recognition in the advanced driver assistance system ( ADAS) ,
the haar-like features in the road ahead image are studied based on the principle of machine vision, and the integral
graph calculation is performed, the adaptive boosting ( AdaBoost) algorithm is used to train the positive and nega-
tive samples and cascade to obtain the trained model on the basis of extracting the haar-like features, then detect
and identify the vehicle in front of the vehicle. Finally, the algorithm is implemented and tested in the visual studio
development environment based on open source computer vision library. The results show that the recognition time
of each frame of video image is less than 40 milliseconds, the detection rate is accurate and reliable, and it can
meet the real-time identification of front ve hicle in multiple scenes and multiple working conditions.

[ Key words | advanced driver assistance system front vehicle identification machine vision Haar-like

feature adaptive boosting algorithm



