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Design of Line-scan Raman Imaging System for Nondestructive
Detection of Agricultural and Livestock Products Safety
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Abstract; The scanning Raman imaging detection system was constructed, and the Raman spectrum and
Raman image can be acquired. In accordance with the actual needs and the detection accuracy, the
Raman imaging spectrometer, CCD cameras, lenses, laser light, mobile translation stage and other major
components were selected. The real-time detection and analysis software of the Raman imaging detection
system was developed by using LabView programming. The detection software interface was designed by
applying modular and integrated design ideas to the LabView-based software development environment.
By using the software, the CCD camera, laser light source and mobile translation stage controls,
parameter settings and hardware detection state monitoring can be achieved, real-time collection and
display of synthetic Raman image of test sample and Raman spectral curve dynamic display can also be
completed. Data acquisition, analysis and calculation results saving were completed by using Matlab
algorithms in LabView. The image synthesis and real-time display were completed using ENVI
programming in LabView. One-button operation design was used for the software and it had the
advantages of simple interface, easy operation and software portability. By combining with the software,
the hardware detection system can totally meet the requirement of real-time analysis and application.
Then, the system was installed and its performance was tested. The corrected spectral CCD camera can
detect the Raman spectral range of —679.3 ~2885.7 cm™'. The system ensured the actual spatial resolution
was 0. 22 mm/pixel via space calibration, stability of test performed well, and Raman images acquisition can
be achieved.

Key words: agricultural and livestock products; nondestructive detection; Raman imaging system;

design

ek HiH: 2016 —10 18 &I HH#H. 2016 —11 - 10

EEWA: EEKESULTREH (2016 YFD0400905 )

EEE . R1988—) L, Wik, FENSARE 7 5t il T2 2R A5, E-mail ; zhaichenlw@ 163. com

BIEMEE: BER(1960—) , 5, 2082, 1A 900, 2GR E 7 5t I AR B AR B A 9T, E-mail ; ypeng@ cau. edu. cn



280 KAk MO ¥ R

2016 4

I3

518

P ETE 7 M i 2 — I I X AR AR B
AR W e ST 43 TR SR I —Fh F B
T FE A1 AR 22 19 1 2 0 38 4G I AR A5 v, 22 B0 A
FAYCEFHAR 51T R4 . WOEIE
S B R EIR AWM KICLT , B IOCL 215
HEATHE i IR K B 0, 54 dh A S 7 A ml i
AL UM AR 5, PR L 8 R S R T 2 UG,
SRR SSIa I LR R LR vl E X T E AL
T AT IR — DRI R L A R R
— 1, ANREAL KR A 2 T B 2 el wR A B,
Xob T R AN 3 ST R R 2 A 0 4 R T
TR, A E 52 B E R B 0 o e O T AR AG I
TR fiff DA fh AN 34 2] (9 TR G JLARAE AR 7 7
A RS T2 BRI R AR G A
L5 S AR R AR B AR, AT LK TR A B
8T D5 A0 JE B X — 5 Y N O R g AT 2
GIAT FEAN [ 25 [ 37 B2 480 708 B il o 3 B2 9 Al 22
G VLKA 10 W9 53 A, 26 R iy o BORE 19 ROST A
BOH KR mi B e S 2R

(R AT AT S92 B S 0% A A R 11 (X e AR
b, BRI AR BB SR T AR
PLE AR R SRR HOARN ke R
it SRR AR AR RE A7 BEAL , 75 5 K ) A R
YERESS , IR 2R AU 5 i PERE AT TS AIL, T AL 5K
PEARE R BR , By LUK LEBAR R Z RO A Y5 |
(R e A

N T HHORE AT — A B2 OEHE 5 R, S B
ANBEIRE A I, AR SO RE RS T T S I 2 41 4
A 8 AR A R 5, 12 R 4 AT JC A5 A T i 5 7K
BB OBMRE AL SE A L 2SR IF LA R
Ao AEU A A B DA 4G DN 400 , X 2R 96 1) 0 1 AR R
PEAT I

1 REBEHIET

1.1 RGETITIEHRIE

TEE O HL 2GR b, SN RIS B 2
G E WURAE T 2 f OG5 , T R A1 H] Y
FEK o N TR — R, SR P2 44 g O7 Xk
(5 S, BUF FH — RO 1 26 B OB RN X
J7 1 AGORIE AR AL A it R AT, 35X RO BE L
GAEICTEA A AT B4 1, DT 38> 2R R OC B3 ]
AR B2 B S R AE CCD A R8T
b FRE AR Y Y 5 RS Sl AT LSRR —E R
SERE A PSS

1.2 REGEHHR

BT S G Rt AV A U] S I W7 2 B st 2 82N
TR AEAR B | s i A5 R 2y 2 A S 2 A
ARG A DB AR A i R BT R T — 40
A R 20 IR 15 B Y f5 5 e Ab B i
AT, DTS BB A A 2 P31 S AR Al
PP AT LA S A i T 5 B R £ 6

K1 B RGE s E A

Fig. 1  Structure diagram of hardware system
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Fig.2 Diagrams of image synthesis process
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