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Application of compressed sensing method in food safety risk monitoring
JIANG Qiao, LI Ning, HE Lai-ying, JIA Jin-zhu, GENG Zhi, WAN Jie, XIAO Ge-xin
( China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective

The compression sensing method reduces the times of sample inspection by sample mixing process,
thus improving the sampling efficiency, reducing the sampling cost and shortening the sampling time. Methods Based on
the characteristics of sparse data, the compression sensing method was applied to the food safety risk monitoring sample
detection. The mixed samples were detected, and the original data was then reconstructed according to the corresponding
algorithm with R statistical software. Results The detection values of 125 original samples were reconstructed using the
compression sensing method, and the sum of squared errors was 3.782 652 x 10 ">, There were 117 original samples lower
than the detection limit were accurately reconstructed. The 8 samples which were higher than the detection limit were slightly
larger than the real value, but the error is very small and can be neglected. Conclusion Compression sensing methods

could reduce the testing number of samples by mixing samples and reconstruct the contaminant content of each original sample

from several mixed samples.

Key words: Compressed sensing; mixing samples; food safety; test; sparseness; R statistics; refactoring

B i 2 A AU MR R B A 22 4 AT A HE
it , TAR R B, K28 95 gy iy A I o 72 42 2%, i
B B, TEAT FRGE <5 MV IS ) P AS: 0 AR it 2o T T vk
MEHIEMBER R, TRESFEAETHRATT.
ANy BTt R RO B A 4 A AN U5 5, BRI > AR A

W #s HHY:2016-11-23

E4TH:-BRMEIHETNER.ETETFHRNRRRERNEIE
EXBEEARTFRS A (2015BAK3604 ) ; B R DET £ E
RRAZERRE . ARRERERNERITHARRE

EEBN :EH K ARE FRFTOARTELRLA NG,
E-mail ; giaojiang_gogogo@ 163. com

BIEEE:HEH B AR HMREAFT@AZTEMAFTRS

E-mail : xiaogexin@ cfsa. net. cn

SCARTIEAR 1) 1 45 SR LS W] A O — RO SEBR
IR SEPEH L7/ R N s 8 Y (NS AN 24 € oalUK (]
A T4 B (LOD ) sk e 2 i, AT SR 4 1) 19 %5
HA W R B E . 75 2004 4, f Donoho' ™ Candes
Za 45T 04 T 445 SRR AT ( compressed sensing, fij F CS)
R, R HE R AR HOR AT R T i M B S, HAZ O
REAE R RGRFRAE S I AT, B e R SR B A9 A A
TN LM (I B {H) , 28 5 AR 40 AF L E AL 55k
i A S AR o T R A O A TG
P Al UCERIE 28 /N TR 58 75 125 AR A I VR, LA A/ A
YA, 38 2 T T DAAS SRR a0 AR R A R A
FEbR , IR R iy 1A I A% 38 AR Sl 3 43 B 52 B
B e T A SN TR A 4 XU e ) 4 T £y




S 445 TR R 77 1 A 22 A XU W i b g o —— 224, 4

—693—

Ph I XA IO AT A

1 #MRtEAE
L1 s Rk Ia

2015 A 1 48 1 2 T v 22 3% 00 A D A5 a0,
ik g/kg, Feat 125 4,
1.2 g

JE 45 BS54 SRAF 5 7E A AR e ek
Fis 1 B AT H 45 1), 3t AT DAR H — A 5 A8 40 R A
K P O 000 A e A e A ) Y 1 AR T RO B — A
R4 25 1) b, AR 4R ok 2 /0 st iy O 00, 3 5 oK AT
Ak ) Bk T DL S2 B S AAE B A R 4 R
LS F B AL A5 5 0 B R s | G A% i R R
W% =Am ",

CS FHE AT 322 6 B0 AR AR S (55
x (B BE R N) 04 i 5 2% s il 2 B A5 5 8050 31 1E 22
ARG HE I 48 ER 4 AS e R AW A AR N, R K
(K<N) M 2AEFE B o K- f5 5 .

TEAS I b, ] — A 58 B PR A G M
x N[ KIg(N/K) < M<<N ]l f5 5 [ o XF 5 5 i 174k
PERES A5 RN 2t (v

dx =y (1)

ARy A& — M x 1% B, DT I 42 %
MON ZEREE] M 4k

I, s HEMEERWEE y MR HEE ¢
FEAYFEIRE S oo XK () B AT DL 2 SR i 55 /)N
0-YEEN v R -

S = argmin || S" ||,

s.td)s =y
A LAIEB] R A M = K + 1 A7 7] 23 A 19

g 30T O (g AT LA i /0 O- 03 DL i R R E A
K-Hir i A5 5 (5 (2) SRR 52 4% 8 v (R g PR 22 T
Ho— R 4% 3 22 51 U ] 35325 (NP-hard ) 9 7]
B ATRUE A L SRR (2) S L, s
B E R

S = argmin || S|,

s.tpS =y

HEFH M = Klg (N/K) Al 7 [8] 53 A 1) e
02 E g m] LA LA g BE R A KRR B A5 5 o

TEE S R v Al B e A IR i KR p, 3 i
TR A m xp B9 0-1 BEHLRERE ,m g 52 PRl £ Ik
B, Hob mom /N T po FF BEPLAE Y B — 47 5
U RE A R I FF BEALRE R b 1 X 107 A AR i BB, 580
RAEHEATRI, 528 — DR E y,, M #EAT m
IR ANRE i A5 2 m SRR o R 5 3 G 5K A e
b 17 R R O-1 BEAILAR B A m 4> 6 00 8 5 4G T 4 p A

(2)

(3)

FEGL R IN(E . BACIRAE AT AT R W (4)
0-1 B ML M4 ) B — 47 55 J5URE i 19 80 i) AR SR, 1 AX
FIUHE,0 AR H, 0-1 BEHLAE M 5 J5URE i B AH Sfe
FHE) m AR IE .

gl 0 1 0 0 0
o 0 0o 1 0 1

S}

- o

masjelelsislniale

[:ID]]DD?DDDD
onpg
OO

a
0:

H : : :
go 1 o o0 1 O

o ...

4)
2 HREHH

ARICR T 2015 4R 3] i 240 9 26 0 o 2 96 9 1O A
PR AT ST

$125 iy B gL B, 2 TR E MR IR O
0.05 g/kg, Horh A 8 3B il 22 B8 2 A9 4G I f6L w5 T 4G
HER L, LL7 DR R A 22 B8 8 . i R i S
A 9 25 B0 B ARG B O 07 125 b E
i P2 B B BRI A AN 8T 1

0.4 \
502 ;
4 0.1 - “ \
OO T T T H\—J T }\ T
0 20 40 60 80 100 120
B
B AT g A I A
Figure 1 Detection values of acesulfame potassium in wine
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Figure 2 Comparison chart of the compressed sensing

values and the real values

Fe 1 AR P e R SCINE S  A J H EE AG (EORT L
Table 1

Comparisons of true values and compressed sensing

reconstructed values of sample contaminants

S AE I H 1% 25 (A (E - SONME)
0.096 988 14 0.096 988 14 4.371 503 x10 ~*°
0. 077 008 36 0. 077 008 36 6. 106 227 x 10 ~'¢
0. 449 660 89 0. 449 660 89 8.326 673 x 10 ~'¢
0.258 262 60 0. 258 262 60 1. 665 335 x 10 ~"*
0. 146 940 51 0. 146 940 51 -1.665 335 x10 ¢
0. 082 934 56 0. 082 934 56 2.359 224 x10 ¢
0. 049 130 89 0. 049 130 89 3.573 530 x 10 ~"°
0.032 451 07 0.032 451 07 1.422 473 x10 "
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