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The Method for Detecting Front Bumper Plastics of Automobile Based on BP Neural Network

Teng Aoxue, Liao Xiaoxi, Xu Jianpeng, He Hongyuan
(People’ s Public Security University of China , Beijing 100038, China)

Abstract : Broken front bumper plastics are often found in the scene of traffic accidents. How to identify the type of bumper
quickly and accurately is an important guarantee to recognize the model‘of vehicle and analyze the process of the case. A method of
plastic identification of front bumper based on BP neural network was proposed. Based on the near-infrared spectroscopy data of the
front bumper plastic, the method analyzes the difference of data in different wavebands by standard deviation and divides them into
three classes of high, medium and low differences. The data in the class bands are dimensionally reduced to form three-dimensional
data by using principal component analysis, enabling them to be distinguished in three-dimensional space, improving robustness,

and using this three-dimensional data to train the BP neural network to achieve rapid recognition of front bumper plastics. The correct

rate is 93.75%, which provides a new and fast method for the inspection of material evidence.

Keywords : near-infrared spectrum ; front bumper plastics ; back propagation neural network ; principal component analysis ;

identification

IR REN v IR (BN B i QO R L N UMV 7
Ik, HAGER AR n] Oy Rl S SR E ST E
L SR N G N RUNIPSE LS R o B e S VA
A IR R LM EIEEOR BA B 1 4 51 BE
1115 HLHE B R, R A R, FRTRE) 2 B T
ST B A AL G A A O 2
Fe U g A U R AR T AR, 2
YRR A — R EE T B AR, IR A AT R B AT
I BN 220k , AN RS AR B AT Ly XA AN

EEWE: i g Yir i S s S JF oL 4 5 H (20170129)

AGE AR B P T IAR L A T 0

BP Mz U R IR 20 [ (L R
LN R 2 R R 22 R 2%, MR 2548 5 40 2
H Bl M2 0 2857 A5 P R S RO A T IR A
Fe 2 AT ISR, B2 IR B ZOR AR ZERT E sk AUk
B iR BRI 25 B2 M 28 REAS RL4UL
Kl ] gk &R, HARER AR REATIR 41
WA, ATSEBRR  r2EAE

BEH LTI BLAY S RS 4B U R0 BP M

WIREE : M, B, 202, RN BEE M TAE E-mail: 13311296819@189.cn

Y5 B HA: 2018-03-13

SIRRE B, BEEIE, IR EEMG , 55 . 3T BP MR BRI AT vk (0], TRRERLY T, 2018,46(6):111-115.

Teng Aoxue, Liao Xiaoxi, Xu Jianpeng, et al. The method for detecting front bumper plastics of automobile based on BP neural network [J].

Engineering Plastics Application,2018,46(6):111-115.


杨超


112 TR R

2018 4F 5 46 4,55 6 #i

I 25 R R ) D 32, X6 2T A T R 00 £ i B A T
TR B0 A TR ARG, B 45 0 T AR T B3 1 2
SEPEVE R B B A AR | 38 2o X AR B AT
AT AT AL B W JRUEICH DA S T G 4 B — s
[ HEAT X 43, ELAR I 75 2 19 — - e B e v 114
IV 1) BP i 28 W 28 R HEA TR0, LA IR 2
HPRFS AL A PR R S P45 (P i
1 KIE#ES
1.1 R4

EH—ILIE T 16 PR 428 0973 42 SRR
BATAE R B pA ), BRI R 1 R .

F1 16 MEERRBATEA

KRGS R4 WS || S R4 HIE
1 B R R50X 9 F£m KEHL
2 KA [t 10 H = itk
3 Ak 6 % 11 AH UK
4 HETE it G5 12 HEAE K3
5 K 5 13 k2 PHa2%
6 HE I 14 B A3
7 T iEV5 15 g KIN 4
8 AN [ 16 el CT200

1.2 BBEFEE

I 21 4 % % L : Micro NIR 1700, dt 5t Hl
TR B kR A PR ST A Al %K A AR
4 45 mm x 42 mm, HOEGE T /E {5 [l JZ 950~
1650 nm =% [ 47 &2 il , W 52 0 8] 54 0.25 s, 15 17 i
B 20 ~ 40°C, BRI #7289 )& F 128 Lotk
VA AR B A A A R A, S ML I o T GA
480 Mb /s, SCHHHE FHXUAE B ELZS B AT VR OGTR,
AW eI AR S EOE N - I
B FE 900 ~ 1700 em ', 43 4 50 kHz,
1.3 ¥

S 86 3 A v B AT 20 A A 43 0 3 4 S 56
R g bA 8L 10 WK, BRI AR, 32 508 3l il
LT AT SO AN TR EBA AT 44 , R 2AG 50 b1 3R
B 10 A& R , 2453 160 ZHEHE
2 GER55HH
2.1 et EaiE

SR AR 20 T 16 Fhk I 4R 160 401
Hdg , 8] The Unscrambler {5 HE A7 fiAb PR,
RIAT A it % R . 160 BRI T 160
SR, AR 10 &l ERAR T, 1 1
FH T HT 8 BRI AR 2
2.2 kB E

AL 1AL, 16 Rk 30 AR T LL A M

860 IObO 1500 1400 1600 18b0
Wik / em™

PR 8 ST AR AT LL ML K]
53 2 AR A (8] 5 R0 BB A LA AN TR 7 22 57
JE, IR 1 R A A B AR E AR A Ak 14 il 2 A7)
HAT—E B X0 L AH R WO I, i 22 2 [ )
DX JE TR . DI, R B A BB b AT A
DK 3 fR AL BE K22 fHARRIX 3380 73 Ay 1 22 B AR 3
AP R bk, DR 2 gt A7 7 B

oI Ei Al v LA 125 AR e K AR IR

G N 1~ 125, NH ARG R AOR AT IX 00, B
FEXT R DRI AR 10 2l EdE RT3 E, DI
RS AR R ARG Rt SR Xt B AS 21 6Y 16 A%tk
Fr 225l , BISRFCECE AR IEZE R AT LEAR, fi
Kl fs2l 2 rhgss

Nk =

0 éO 40 50 86 150 120 140

KriAg / Hz

B2 IR 16 SRR T

F ] 2 WL, 00 1 25 S5 B T 0 e o 0% ) T

T T AS T 55, 7R D80 1075.3475 em (45 28)
A IR 0.383 , Bifife S R a3, Ryt s A
() X0 B, BB B AT B b B el At
ZERTF 0.36 MU B by e 25 S e D B B 25 1
0.34 %] 0.36 2 [A] {1 Bt I Ry v 22 S M B K i
ZEMCT 0.34 VA IR 2E Sk B, e 2 iR, [
B, SR e 1 X A0 B Jl IR 2 R B iR 25
M), 25 % 3 28k B A H5cai A e 200 Sl it > R 8K
1.5,1,0.5, Bk—204 m v 22 S BE e Be iy X 43 B2, HL
PR 2E S0k B i s, 328 5 5 22 URI B e 1
F2 ORRHKER

BB W B
2 SR B 14 ~76
2 SR B 5~13,77 ~ 108
{152 R B 1~4,109 ~ 125

2.3 ERLHHMN
F RGBT — R 2 AR B A R 3R


杨超


JREGRET , 58 JET BP M RSN A BT DRI AT 7 1k

113

FEAR (W FE) MEZgit bk, B
JFok AR B — e MM e b, R AL A — 4l
B HABTC R ZR G etk U IR 46 s . %07
38 R SR AW FD =54 1 3 By, DT R 4
HE /R Y NTER A, N7 53 Ho X 16 Fhks
oA B GIE A T X 43, SR o o BT ok B 2%
g4k by 125 AN B SE T 32805, B
FREMEOC FBE 125 DB ST E B A A, (i 2k
Z I IX Ay BETE R, ] SPASS 4% 3 A~k Bt
N S AT FE 0 o0, e & B B o it 2R
Nz 3~ 3% 5.
#3 BERMRR

[T WV ETF AL PEECY Jr M
2 Gt HE/% BEL/% i 5 /% BE/%
1 62.96 99.94 99.94 62.96 99.94 99.94

2 0.033 0.052 99.99

3 0.002 0.004 99.99

4 0.000 0.000 100.0

R4 PEBMER

W WG FEBOF 7 A

B B /% BR/% At /% BB/ %
1 41.95 99.88 99.88 41.95 99.88 99.88

2 0.050 0.118 99.99

3 0.001 0.003 99.99

4 0.000 0.000 100.0

x5 RESMRER

% VAT POF A
5 S FE /% BE % A T /% B %
1 20.96 99.82 99.82 20.96 99.82 99.82
2 0.036 0.170 99.99

3 0.001 0.006 99.99

4 6.193x 107 0.000 100.0

H 3 Al E 2 S B 3 — R A
99.94% (W BTMkEE , RIEE — Fpisr C 4] IFR AT
A5 99.94% MINEE . 25 Sk Be AR 25 S v U
L2 R TG LS — F R B SRR 4
99.88%,99.82%, ( A EA B/ NEUS S W7 ) ik, B
R BN 5 — 4, R AR e A R ) — 4
DTS B e 45 — R, B 3 A4 B2 43 ) Hh s
AR 3 2RI B — TR RN, T SR A A
YRR IS B b B X 1z 14 43 A P DL 3, A EE T
FE T AEZS A AT X 43, = 4k 72 (8] B8 % 0 4 HUREAS 56
WERIEE 73 B T3k 76— 41 | T RETE & 89304,
el ) = k23 8] J5 RO AT 45 2045 200 X 40, T A
FITFRM ARG & 3b JE/R T & 3a Hhag 4 X I Y
Y5530
2.4 BPAYZR%KEHE

BP i1 25 W 28 HAT 3 =GR ) 517 Ak e

075 50 100 150 200 250
(a)

a——4E55 () b—gﬁ?% XIS 41 43 A7

P 3 KR bR RS A A I 1 = 22 1) A
i 1 R T — AN 2 1K) BR A2 4k ST IR A TR
AT TR, L I 48 oh B R G 56 A4 B AT 9 YR
o B8 28 LI Ty B A BR S 0 = ZE 58 ) 4L,
I 144 41 A LB BT R B4 3 SRt R A T RS 6
MERIFR S 0 Git 5 , IR AR F AR R B0 A BH SR 10 IR
(ARSI 5 A %, 3 DI 24 52 B 1Y) BP 445 9
5 A IE R ] Matlab FRPFR A H TR 4
HH) BP RZE 2%

Kl 2

A i

3 j
8 1

4 TR RTRIAT Y BP WML
A A2 3 A L 2 BRI R
() = 4B, i oA 1 AN, R 16 RS A
B, HERSZINE T 8§44, BARENEZ
TLBETT 5 B 2 5 i )2 R 0 76 B8 R B8 ) oy
tansig PRELS linear PR, BIPR 1A 2 M 45 HA8 1
g AL AL RE 7, R INHZ M 25 00 45 14 )11 25 R 5
b traingd 5 A A CRUUBI RS B R R A 22 I 45 1)1 2
(9 AR A B2 R4 0.000 1, HAEBEFT I 25T, X T
BREIEAT T IH—1k, APk B Wy . fEZead
3631 Wik Z I S T Ik, I Zrgs R an &l 5 fr
TRo
e BN R BP B2 2515031 16 A1
B, HAG IS5 SR % 6 ik, i3 6 nl %, 5



杨超


114 TR R

2018 4F, 55 46 4,55 6 #i

10 -
10° HER Ak

Rt

8107\ BremER

g 107 VR
10"
=5 | L L
1075771000 2000 3000

3631 %AT
3631 EIR /MR 2 40.0002412
&5 BP el Zhid e 40
* 6 BPHZMEIAFIER

AR SCBRZ UNME || RS SCBR2Eh] BUINME
RIS 1 0.9973 ES| 9 9.2075
KA 2 1.9356 H 7= 10 10.0334
Ak 3 2.9830 AH 11 10.5501
EA A 4 3.9702 AR 12 11.9532
Kz 5 4.9480 Ef2 13 13.0335
hzE 6 6.0585 i 14 14.3306
VLIE 7 7.0350 g 15 14.8912
KA 8 8.0060 TP B 16 16.1169

{5 5L BRI Z [ 1 F- 1R 25 0.01, A LTI E
TS A R A AR B AT (R R &35 R 5 LS (A 22
0.45, i B AHXT R K, A AR B, pHk, 2
T BP M4 1R BIT7 %, 76 16 FIREEE A1k i
BRI T 15 Bl HAIERIAE] T 93.75%.

SRR 28 2 U 2 AL BE T 5 EE AT HE R
T RIS AR AR 16 0, i FHATZI MG SRS
Je FLEUS 160 5 , X SeBdE E A T AR R Ab 3L
fif iz 22 48 SEAT U, e 219 8138 7 M AH OGS
B HARBIME S SE BRI R Z [R5 25 8 0.05,
FH P 22 30K (0.39), oM AR IR IO, B2 IE B %
5EE] T 93.75%.

#7 BPHEMKIRFIER

AT SEBRZEH] RRBIE S SRR BIME
= 1 1.0272 Fm 9 9.3917
PNAN 2 1.8775 H = 10 9.8026
Ak 3 3.0427 A 11 10.6556
Lt 4 3.9305 |2 12 11.8337
K2 5 4.9975 Bl 13 12.9032
hzE 6 5.9373 it 14 14.0440
VL 7 6.8240 %95 15 14.8167
KA 8 7.8139 || FHpEHT 16 16.2942
3 4ig

ST UL LLAMDETEAON H UL 16 Al LS (975
JH PR IS AT SRS 56 A R AT ARSI, 3R 4 160 21
Ba. MHESIX o SUNIX 16 RAGIR AR, B B
Jobethh 7T R 22 R B B 26051k, HARAS
PR B L W AT IR AEAL B, SR 25
U] S [T D/ N i VAN ey [ D o TR 7

R R e A 31 = i 23 () EA T IX 0, A — M 2S Al A
B VR, A = RS R 2 B BT R, BB
XAPRCR . e rld i i I Gh—Mod T A T34
(1) BP Bt e X 45, ST 16 FhAG 50 R4 R S50,
IERARIAEN T 93.75%, 2E— B UEW] 1 A I 7 i 1)
A REFZ BP #1228 W 25 UM BORS A 1, DA OGS
PRI MTRAR B T —Fh S SO BOR SCRE , o ST T
LLAMETE AU B PR B AT TR K 2 BEA T 1 0]
PR NG .
& % ok

[1] RN . 2GS BRGSO AT IR [7]. TR,
2017,45(9):105-110.

Song Xiaojiao. Application of infrared spectroscopy in plastics
automobile bumper examination[J]. Engineering Plastics
Application,2017,45(9):105-110.

[2] SRAERR, VG, 4R0%S 45 . 4050 QEPAS JR R CO, Kl RETIL
TEWF5E 0], #0eZ435,2017,38(10):24-27.

Zhang Jiawei, Fan Hao, 'Li Shilun, et al. Optimization research on
detection system for tracing CO; based on near—infrared QEPAS[J].
Laser Journal ,2017,38(10):24-27.

[3] (BT, B, A%, 4 . BT BOCIR A 2T AN E R ARAL ik
[1]. 067224, 2018,47(4):157-164.

Wu Hongyu, Wang Lingli, Zhong Xing, et al. Near-infrared image
simulation based on spectral correlation method[J]. Acta Photonica
Sinica,2018,47(4):157-164.

[4] RS, X2, BRA, 45 . RET 0] UL — w2 AN RIFRZL MG i ik

BT RERIAT A7 43280 B BE5Y (0], i~ 50635434, 2017,
37(2):416-422.
Song Liang, Liu Shanjun, Yu Moli, et al. A classification method
based on the combination of visible near-infrared and thermal
infrared spectrum for coal and gangue distinguishment[J].
Spectroscopy and Spectral Analysis,2017,37(2):416-422 .

[5]1 HF,XURUR, FiE, 55 . ITLLAME SR G s 41

FUBTRITER) 5 1 [J]. £ R, 2017,38(16):140-144.
Tian Xiang, Liu Sichen, Wang Haigang, et al. Application of
near infrared diffuse reflectance spectroscopy in rapid detection of
crude protein and starch in foxtail millet[J]. Food Science,2017,
38(16):140-144.

[6] & JRAL, B, oAy, 55 | LT AN B RO Pk ) 7 B
o - BRI S (1] A SR TSR AR, 2018, 24(7):27-32.
Cao Qingxi, Jia Canchao, Huang Liufang, et al. Rapid
determination of a -cyperone in cyperirhizoma stirfried with vinegar
by near-infrared spectroscopy[J]. Chinese Journal of Experimental
Traditional Medical Formulae,2018,24(7):27-32.

(7] ERA, AR, AR, 5 . AT T o G AR AL vk 4 i
FRUTZLAME AN 7 2 i 7. [J]. T2, 2017, 48(1):102—
108.


杨超


JREORET , 5 JET BP M RN A BT DRI AL T Bk 115

Wang Yongxiang, Zheng Weiran, Mi Huijuan, et al. Fast
measurement method based on near-infrared spectroscopy in
concentration of alcohol precipitation proee for artemisiae annuae
herba and lonicerae flos in reduning injection[J]. Chinese Herbal
Medicines,2017,48(1):102 —108.

[8] ZBH, B O, Bhiige, 55 . ITLLAGHE R PRad i) 3 Fhpk

ik (7). 25453 Bi Ak, 2017,37(2):345-351.
Luo Yang, Cao Liya, Zhong Xiaoxiao, et al. Simultaneous
Simultaneous and rapid identification of three species of
ephedra using near-infrared spectroscopy[J]. Chinese Journal of
Pharmaceutical Analysis,2017,37(2):345-351.

[9] FMUWS, 2R, 450, 55 . KL T4 il MG A 2 A 405 L 40

K [3]. £ 5 RkE,2017,38(2):301-305.
Sun Shipeng, Peng Jun, Li Rui, et al. Early detection of mechanical
damage in chinese winter jujube(zizyphus jujuba mill. cv. dongzao)
using nir hyperspectral images[J]. Food Science,2017,38(2):301—
305.

[10]  E 5, AV, FMETN, 55 . 3L ZLA0 SR D i P gt ) 5 pu o

RS i T SRR A BT (0] 0638 2 SO 2, 2018,
38(1):58-61.
Wang Xiaoxiao, Li Juntao, Sun Xiangli, et al. Study on rapid
determination of oligosaccharides in soybean products by near-
infrared reflectance spectroscopy[J]. Spectroscopy and Spectral
Analysis, 2018,38(1):58-61.

(1] ESE WA AT . ILLLA e P R T 2R B 2 9y 5 0
B 0] 2 Tl R, 2017, 38(20):292-4296, 327.

Wang Qiong, Chu Lijun, Kou Liping. Determination of

polyphenols and flavonoids content in pomegranate peels by near

infrared reflectance spectroscopy[J]. Science and Technology of
Food Industry,2017,38(20):292-296,327.

[12] SKBeR, HER, XLZ0P5, 4 . T UTLLAMY Fisher J 51 48 51
JRUDEL (], TRRMRLHT, 2014, 42(5):75-79.
Zhang Yimin, Bai Jiarui, Liu Hongsha, et al. Recognition of
plastics wastes with fisher discriminant classifi cation based on
near infrared spectrum[J]. Engineering Plastics Application,2014,
42(5):75-79.

[13] %8, S TR LM AT R 25 TR (1],
Wolekii,2015,36(6):82-85.
Yang Shuqiang, Ma Shuai. Near infrared imaging based
environment type identification for unmanned vehicle[J]. Laser
Journal,2015,36(6):82-85.

[14] B FE/IBR, 2T, 45 L RS2 ) B HERBETE . 5L
L FHRFSE,2016,33(11):3201-3 205.
Mao Yonghua, Gui Xiaolin, Li Qian, et al. Study on application
technology of deep learning[J]. Application Research of
Computers,2016,33(11):3201-3 205.

[15] B, 8 55 . BP R 46 (0 Ak B ST (0] Jb ik T
REESER - B IRRRE I 2001(1):67-69.
Lyu Yanshan, Zhao Zhengqi. Optimization and application
research of BP neural network[J]. Journal of Beijing University of
Chemical Technology:Natural Science Edition,2001(1):67-69.

[16] FEHZ . EWWIrE AR LR SV R A RLAT []. LB
TR A SRR, 2002(1):59-61.
Tong Qihui. The application of primary element analyzing methods
in the index synthetic evaluation[J]. Journal of Beijing Institute of

Technology:Social Sciences Edition,2002(1):59-61.

ZMNAEULAFEEEGEES R REEEH~IET

WA A AR T R4S A 2R T 2018 4F 4
H 28 APECH) B M7, UGB Tt
W EPEFE I B 5 R RPEO2B 7= 4l 690 4%, Kt 483 t,

LG I PSSR B A EBLE DI RE D> A P ROR AR
% B 2 N T & CARR R e, =R 42
R BN 5 IR i 7 ot F 2 (0 e AR 2 R
WA AR T R R,

R BRI H = 4 e R 4k PR iR 31l 500~1 000 kg,
)R FH T ARSI R M SR IR 2648, 7= f
SEF I SR T s & P e T R

H B A4S (15 A 3 nT AR FH P A (s 45 A1), A BRE A
HEATEC L, #2705 A e AR 7 T, R IR KA. 51—
T, BT A 0 D F A5 A, T ARl fin TR s il
AR, S AL R REAL

PN e A B R 2 ¢ T EE R O
A% 80 A, TSR H AT A2 4 AU 3 A dedssi
A S AL RE AR BREAIR T ™ 32 81 k5 G il ml gk, %t
TRUEE N T R R R AR Byt e by A PR A IR

YRBIBURAE . A ZRAELOR, RS 4 R AL
TR IREOR AT BT "SR OB BB T Rk
7 b A AR G RN TC R D e BT R ke
R DRI TR B IE S . (P # M)
EEMHRARALE “TRIER" 2

ok B SE B R Z M LR RIS R, i
KW T — s Ik, lR SRR BRURT R
JEFRR A R

W3 SR B O R B BT AN W H AR . X 289
B WU TE Z 5, B2 Wi B B R A 2R . —
AR 2 PN T2 5, FURE ] S AR5 i 2]
i, R AL )

P RLZ N 3L R 27 B 1 K HE T 0t BT B 2R kA7
TR ABATERAE T 2 PR, iU O SR Sy
fift Ay LA, FErp 2T 85% R SRARTT AT AR i Y
SERERT LA “TCPRAEFR” dHT, WA 23 %) HAR RE ™ A A 5 (52
Wi o EAEFTIT 7T ISR AT ], (I A5 A 2 U (9 SR A
R B, RIS 1 AT o ™ -5 S A 2
Bt (BAEAAM )


杨超




