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Fig. 1  Architecture of spectral real-time online detection system
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Fig.2 Functional structure of spectral real-time online detection system
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Fig.3 Interface of spectral real-time online detection system
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Fig.4  Flow chart of mobile terminal software function

#% v i F JavaSecript XF % 7R ¥ (javascript
object notation, JSON) #& ZXAE A £ P8 4% =X, 40 HL 58
&5 ) A 7 J& 5 if 15 5 (extensible markup lan-
guage, XML) %4 4% =X, JSON 4t X pE B2 5
IR 55 48 St AT 52 HL | R 4 B0 /0N AT 1 4 1) o
P 98 [R) I % Bl i ke Y S 20 30 45 A5, B A N
FHRR 7 0 RS G P 42 7 0 T2 7 5 I 55 & i 1Y) 38
(EE &

2.3 RERITERSIH
2.3.1 FFAF%

ARG K 5 . Windows10 21H1 , NAF 16GB,
AbFRES A AMD Ryzen 7 5800H . il ! = = i 55 %%
ECS(1 # CPU,2 GB A7 ,1M bps 7 %t ,40 GB {71
Z5[a]) RS AtV ERSE CentOS 7.5,

2.3.2 Z=AFX

SIS £ EAE RGNS i R, A0 5 3
B MR S5 A SRl B RS = e 55 5%
By 5, PRI T AR 3 e BRGSO
&5 M (hypertext transfer protocol, HTTP) % % f)
RS RIEE RSN ROis i L g
JR 55 BB v ot g A B A B i, RS A HUE
SRR 55 (A, FLAL B N [R) R 2 0 o 12 43 T 14l
55 A AR AL Y 23k s SR 4
TR T X 7 I8 R R WO B R R A T R S
IV J0T A 1t 40T, () BT 2 A 5 SR 00 1% 33 25 4K
P ER, BB R T R GV DGR
BEUR, BN B e 0 3E A A T e U h AR i R
JCTE A 9 73 BT 25 AT AL JSON g =0, K ik 2= F

) St e
T e
- Sy f |
B g5 A5k ST
- i
BT (5 B —
e

K5 RGEnHF Mg 985X

Fig.5 Implementation of system cloud computing services



416 F ol

RARFEAF . BT =TT B i il TS IR LT A ZR G0 5 8 165

BUN FH R P A7 8800 f A7 O T 94k SE LR S =
RS .
2.3.3 EMR4E3EF

RSB AR AE 6, FEARHUT L 2= ECS ilk55
FJE RSB B 25 IR 45 s s il il £ ECS IR 5%
W5 TE O 3 Ik 55 4% ; #5 & JDKL. 8 + Tomcat +
MySQLS. 7 345 | N5 4L Web I H 1)1z 77 32 (it 5l
51 ;1 FinalShell R A A ML G ST 5 2 IR 5545 1)
SSH EFEIEE , SR I5 (i FH FTP P SCRF AR 3 (1) ) i 5
B E SR 2R 0 1 IR 55 o 3 H AT A% 2 < RS
a3 I 7 AR S5 g ) A A 55 A A R
VEPRI H 175 IS5 25 F R 3 155 o5 ] Linux
BT H S, SE LR S o IR S5 R

RBOUPE R 25547
T MRS i L2 Webig {THREE
!
HERG HE R SRS A
W 7 e A5 B 2 A E L

|

o FiLinuxdir & R399 H

Ko =fRssHE e

Fig.6  Flow chart of cloud service deployment
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Fig.7 Raw NIR spectrum of a wheat flour sample
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Fig.8 Spectra of wheat flour samples pretreated by MSC
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Fig. 10 Prediction results of gluten content of wheat flour gluten training set and test set
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Fig. 12 Gluten analysis results for 25 wheat flour samples
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Real-Time Online Spectral Detection System for
Food Quality Based on Cloud Computing

LIU Cuiling, WEN Shizhen, SUN Xiaorong”, ZHANG Shanzhe, JIANG Chuanzhi, YIN Yinggian
(School of Artificial Intelligence/ Beijing Key Laboraiory of Big Data Technology for Food Safety,
Beijing Technology and Business University, Beijing 100048 , China)

Abstract ; In order to solve the problems of high cost of model maintenance, insufficient model scalability
and poor sharing of spectral resources in spectral detection technology, and to improve the limitations of
detection and analysis objects of dedicated portable spectrometers, a real-time online spectral detection
system consisting of portable spectrometers, mobile terminals and cloud servers was developed using
Android development tools and Java language by decoupling the spectral data collection and analysis
functions. Based on cloud computing services, the establishment and analysis of cloud spectral models
were completed. Taking the quantitative analysis of wheat flour gluten as an example, the quantitative
analysis model of wheat flour gluten was established by using multiple scattering correction, competitive
adaptive reweighted sampling method, and partial least squares regression algorithm. 25 wheat flour
samples were tested and the analysis results were returned to verify the reliability of the system. The
results showed that the error range of the gluten content of 25 wheat flour samples was 0 =0. 7% , and the
average analysis time was 7. 09 s. The error range of gluten content and the time consumption of analysis
results were both within the acceptable range, which verified that it was feasible to realize real-time online
detection and analysis of spectra based on cloud computing services. By deploying quantitative analysis
models of the main components of different foods to the cloud, the system could realize real-time online
detection and analysis of various food qualities, hoping to provide technical support for rapid and non-

destructive testing of food quality in multiple scenarios.

Keywords: food quality; cloud computing; portable; real-time online; wheat flour; gluten
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