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Research and application of vehicle dynamic weighing system algorithm
based on PVDF sensor

WANG Hao'* . JI Shaobo'* , HAN Wenyang® . WEI Jincheng® . LI Meng'* . ZHAO Tongjun '* , GE Zhi"
(la. School of Energy and Power Engineering; 1b. Qilu Transportation, Shandong University,
Jinan 250061 ,P.R.China;2. Shandong Academy of Transportation Science and Research,

Jinan 250031,P.R.China)

Abstract: In order to effectively manage overload and provide data support for road design and planning, a
dynamic weighing system for expressway based on PVDF sensor is proposed. Aiming at PVDF sensor
signal, charge amplifier circuit, SCM signal acquisition circuit and SD card storage circuit are designed. The
sliding average filtering algorithm is proposed to further process the sampling signal, and the design
process of the software system is analyzed. In order to verify the accuracy of the data processing scheme,
outdoor site simulation tests were carried out. Furthermore, the data of vehicle load spectrum are obtained
by field test, and the structure of the actual traffic volume is obtained by analyzing the data. The test
results show that the weighing system can meet the accuracy requirement of dynamic weighing and has high
practical application value.
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Fig. 1 Schematic diagram of sensor installation position
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Fig. 2 Charge amplifying circuit
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Fig. 3 Schematic diagram of test system structure
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Fig. 4 The flow chart of the overall structure of software algorithm

3.2 BIEHIREEE
T B0V 389 8 e B R R Y SR T E B, AT L S B Ak B R ST R RO L D8 B A B AL AR AR 1 S
AR At 1) S B A 5 A 3 05 3 TS i A/ TR A O A TR AR A BB A S R R A
CIETE 27T =Rl Ja A
S H NG R AR BT A5 5 AT W 2 o1 35 R Dk Ak B BOHE A A B KA 8 0 N AE SR T R B B SR SR
S5 T K FOB BUUE AT A P9 A BT B B TR S 25 4 N A B T B R — AN TH BB L SRR FE I AE T R IR AR K 4R
. BRRAE“W B AR NI R K AN EOE EAT AR O X A5 00 3557 2 i Dk R AR . LA

Y[n]zEZx[n—lj, (D

b KO [ 5E 1 N AF BT B Y [ ] R 28 35k 0 20 °F 35 U8 5 U 0 0 500l o i 20 O 359 108 D B ok e A 5 1
/N BT LA FE U B0 2 08 U Ak BRSSP AE L 8 A B N AE SR T B K AT DLFE A A R R Y [
S AT RE DR AEAR 5, AT 42 i 15 M L
3.3 HIEREAR

g&ﬂ“&fiﬁurﬁlww,féﬁﬁ.ﬁ% SRR Ak ?ﬁﬁfﬁtzlxﬂﬁﬂﬁﬂsﬁz AR, R
DI 2 A H AR SR AR L e BE B L M3 R — 2 220 2 L IRAR A B 8] T 158 El]:v:L/To HT
Yol /N TSR 2 IRDRE A 5 0 R 0 A 2 T 2 o A2 AR 1) S 2 S BE AR S AR A AT B v

ENECH w1 )55 2 AN TR 5l 5 5 TR [ — 2% ST AT 0 Y T F R AT R S S A T okt



% 4 I 2.5 . A TPVDFRBRENEBDEIMRRELZRAEES>HALR 13

N n A BKRAE 55 38 5 B #2845 B0 HTS WK 5 5 Z BT ) R B2y oz s eee e, 0o B T) ) B 5 22 58 1) 3 BH 0
Dok KRR el B ROt EG s R T R
2 1k B 37 56 0 B A3 B B T Gl R R A U
v-iV[i]zc-‘v'A, 2)

=0

A W R C SR EC A — DOV B 5 5 BN B o b 0

€D
PR RN
WA AT

——{memnts |

THhTH RO

&

!
[Rmwprn]| [ s | o enams |

TR g

%
i i | meEn
ErdRETTS
[ I
Ot

Gk

Es5 MARFEHEHTEE

Fig. 5 Schematic diagram of test system structure
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Table 1 Statistics of test vehicle parameters

Ko ZW/(kme+h D M/ kg 1 i kg 2 Rl BT A kg
1 4 Fi] 20~40 1923 848 1075
8 4 42 I 20~40 1020 635 385
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Fig. 6 Measurement error curves under different vehicle speeds
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Table 2 Performance requirements for dynamic weighing systems
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Fig. 7 Histogram of axial number distribution
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Fig. 8 Velocity distribution histogram
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Fig. 9 Histogram of measured vehicle gross weight distribution
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