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Detection System for Ultrahigh Vehicle Based on Laser Sensor

GUO Rongging, SUN Jiayong, XU Shiwei, WANG Xu, JIAO Lei

School of Automobile, Changan University, Xi‘an 710064, China

Abstract A detection system for ultrahigh vehicle is designed based on laser sensor. A laser screen is formed through emission sensors
and receiving sensors, and the exact height of ultrahigh parts can be measured by judging whether the signals of the sensors are blocked.
Optical modulation and optical demodulation are adopted for the design of hardware circuit in view of the interference of sunlight and strong
light, to turn the laser signals into discrete signals. In this way, the problems of the interference of continuous light signals in nature can be
solved effectively. In the software design, the Freescale MCI9S12DG128 singlechip is used to control the emission signal and process the
received signal, with a simple but very efficient program. Laser sensors are used in this detection system due to the strong anti-interference
ability and the high accuracy to achieve dynamic measurement of vehicle height. The vehicle speed can be as high as 40km/h, and the
system not only enjoys high measurement accuracy and high detection efficiency, but also can measure the height of hollow objects. In the
actual detection experiment, the accuracy of the system can reach Scm and, the detection range can be from 4m to 6m. The system is widely
used in urban roads and highways to prevent large trucks from blocking in bridges or colliding with bridges.
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Fig. 1 Detection system for ultrahigh vehicle
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Fig. 2 Optical signal modulation circuit
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Fig. 4 Modulation signal and demodulation
signal waveform
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Fig. 6 Schematic diagram of
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of laser screen detection of ultrahigh vehicle

22 SENEHEX

FI bR 5 B R A2 8 A AT T LORS A S JE
P wRE , th TROE B RO AP AERS S 8 & TR,
BRSBTS A I T 1) B A DB A R
[l P, A T e i i 2 R A By o AR AP e )
JE AT 43 SRR A G A g AT LA S B A A L A
R sh 2, FEWfE T b PR R R R AR AN AT T R o

B e T ARG A R L IR
SR A LT 8 A B Dk oA 9 B e ) DT JE A 4 e g o
B AL AR i 5 number , R THEE 2 U0 AT LUKE 0 15 1 ) 1A
1) 5% fei 11 B real _height

real_height=height—error*number 4)

Forp  height i (07 A% AR B9 755 | error 915 IR Z A1 B9

SCIESCE & TECHAOLOGY REVIER

| real_height=height-error*number |

e
o, e

HORE
real_height

E7 BlEsSLEBEERNEFRRE
Fig. 7 Flow chart of processing control program

for received signals

) B, AR PRE T A R R R 25, R T Al 5k, mT LA
B AT B IS S PR s B, JF ELAT LU K 25 W 1R Y o
IR 22 o AL RS 2 (W) B B R DR, AT LA oo 4 /) [8] B 3
T T B i B

3 #Hig

N i 0 F A JEE 0 e d ] e S A TR A A 210 A e WA TR
or FESIE B0 e AR I TT 35 o BEXE BT HOG T IR T, $2
TS S R S R 5 38 OGRS I 5 i AN (E AT
DA 00 A 0 2 0 e i EL AT LUK B D00 R e s L OB
50 V8 05 2 O AR S AR R U S A AU T A Ao
EEIEFE ST,

WO AL AR B T AN R G LS R R ) T
SCBL RV T A DR R T LA B s ) A AT A

65 N



] jcmik

538 32 (Articles)

M S 2011,29(08)

SCIEACE & TECHNOLOGY REVIER

AE S L4 0 3 2 e A, TR . SR X RGE X B2
B AT R S5 % 2R e AR I BN Sem , 22 2 i B Y [
g A~6m R AT DL S B A0 A~6m (1 e 2R D R RS B AT
1K Sem , K i ik 42 W] 3k 30km/h,

% ik (References)

[1] #8555, ¥OE4 4 BR & (U BIFSE BT T[D). L [W 55 K2, 2007.
Zheng Xiuxia. Research and design of laser height-limiting instrument
for vehicles[D]. Shanghai: Tongji University, 2007.

(2] £ 44, i eE. S AR HTEOL B U 240 [N]. Jbat i i, 2007-
07-31.

Wang Junhua, Ye Xiaoyan. Application of laser collision avoidance
system for viaduct[N]. Beijing Evening, 2007-07-31.

[3] A% k. 20 AN R A 3 R A M. b s: P42 R, 1989,

Yang Deling. Principle and testing of infrared range finder [M]. Beijing:
Surveying and Mapping Press, 1989.

[4] SRA I, BRAG R, BREETS, . s AR R e A U R 5t (0] A
{24z, 1998, 19(5): 515-519.

Zhang Guchuan, Chen Zhongliang, Chen Yuqing, et al. Chinese Journal
of Scientific Instrument, 1998, 19(5): 515-519.

[5] XU B3, B . JE T U A5 A8 2 A0 =X 4 A0 B A 4 R e i T
FE[J]. W FL, 2010, 28 (5): 596-599.

Liu Zhiyong, Liang Yitao. Henan Science, 2010, 28(5): 596-599.

[6] Klein L A, Mills M K, Gibson D R. Traffic detector handbook: Vol S[M].
3rd ed. Washington: Federal Highway Administration, 2006.

[7] Gupte S, Masoud O, Martin R F K, et al. Detection and classification of
vehicles [J]. IEEE Transactions on Intelligent Transportation Systems,
2002, 3(1): 37-47.

[8] Fu C C, Burhouse J R, Chang G L. Overheight vehicle collisions with
highway bridges [J]. Transportation Research Record: Journal of the
Transp ortation Research Board, 2004, 1865: 80-88.
[9] BREE 2% ARG e MR A M. 13 iR R A, 1981,
Chen Huixing. Phase laser range finder[M]. Shanghai: Shanghai Scientific
& Technical Publishers, 1981.
[10] AR, 5 7 BOR FERAM]. bt 54 K2 A, 2006.
Lin Tao. Fundamentals of digital electronic technology [M]. Beijing:
Tsinghua University Press, 2006.

(L] A . 8 BESC I AR 48 P WA A4 G D B AR (9 F 52D 75 B v [ Vg
R, 2000.
Du Lili. Research on video-based vehicle detection in ITS[D]. Qingdao:
Ocean University of China, 2009.

[12] ZESEAE. AN ER S T8 4 40 B s Gl i)
41-42, 63.
Qin Lixiang. Electrical Automation, 2006, 28(2): 41-42, 63.

[13] TE A2k, G0 T, KB SO B 52 B[], b 50Tl 2 2 4
2003, 29(4): 424-4217.
Wang Yousheng, Xu Xiaoping. Journal of Beijing University
Technology, 2003, 29(4): 424-427.

[14] SRR . AR AL O I BE AL A BT 5T (D). P9 % P9% i TRHE,
2006.
Zhang Jialiang. Study of phase laser range finder [D]. Xi‘an: Xidian
University, 2006.

[15] ESFAL, sk 2000 i o i 5 R e (1] KRB vl 2 B 2 4R,
1998, 16(4): 45-49.
Wang Shouquan, Zhang Wei. Journal of Changchun Post and
Telecommunication Institute, 1998, 16(4): 45-49.

N3], A Bk, 2006, 28(2):

(BHSHR) “HEXE” £

A RIS R T E B R HS T 5T LR
(B EHR) A BTYEEENE
——HERF RS REE R8T
PARHIRIE.

RiBEXR: HARARECIF R H
A S BRiZ s AR E TS 2 SR A
R AILABARERFARER, BRE
M., EM 2 EEREBIZ300dpi; XERIE
AR, ZIRAARE R, 775 BUFHY
Qﬂ:%\ -I:I'H:’.o

E4%1%%: www. kjdb. org.

B 66

B rilaz

MLk 1

NOLOGY REVIEW 2011.5

ITERH i & PR 945
L-Ih%’iil*n’Jm-I_# »h




