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Development and Application of Apple’s Quality and Safety Supervision and Traceability System Based on the Internet of Things
LIU Qin-chao,MA Yu-jie,LI Jian-chao et al (Yan’an Fruit Industry Research and Development Center,Yan’ an ,Shaanxi 727400)
Abstract In order to improve the apple orchard management informatization level and the fruit quality and safety supervision level , we inte-
grated internet of things,big data, machine learning, cloud computing,and blockchain technologies , research and develop the quality and safety
traceability system for the whole industrial chain of apple’s production,supply and sales. This system used RFID equipment,bar code equipment
and wireless network equipment, built a basic data model based on orchard management expert knowledge database, cultivation management
technology database, storage and logistics technology database and marketing information database ,which was used for apple planting manage-
ment, storage and circulation management, market access management, apple retail management and so on. The aim was to realize orchard
management guidance ,apple product traceability, recall analysis, quality testing multi-dimensional analysis, product quality and safety early

warning and other functions.
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Fig.1 Overall project framework
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Fig.2 System structure diagram

4.2.3 SRR HRCE R REP R L. SER EE AUE AL
Wk B SO SN SR S A B AR R i A
FIALSA 2GR AT B iR, 0T 1 SR FRIE S it T 22 e AT
SR o %A G I BN R R I B A, S IR AR B 1A
&, A 3l AR5 20 s P W0 s 4 IR 55 65, TP AT B it
T 1 i SR bl A B A, B B 1 , S BTG F R
iR HL
424 SERFPEBA G NS RS0, BER RO i P K A
A7 RN T 5K, 2278 3 XA B 1R 75 SR BOR
Ko Bk, LA BB RGEARF L2 RVBA
i R GEH 3T RGN A S E A A
ARG A BN MEILER ARG AN IL R R
Gt I EIATCA R ZE A IO S A LR A I
[ RSCEAE S, P A , PR iR ER, JE i A BE 2%, 17
SGE PATE F, VISEER T A B A fh i R0 RE , PR UESE SR
7o
4.2.5 LT IXHERR R TR LA ARG X HEENH]IR
ST R R AN T B R T SR AR 3T R BN
5, By B T BN SE G R A, T AR X R

ORI RS st Pu s o e e S VAR AL L Wi g )
RAR A B I AE B PR R A S S E AR s T AL R AR
TR ZE OISR AR DUBURI P 7 T EDULIE /R 5 3l 1 75
SRl R RS e A B R GRS B A
WEAR AP P2 BT S (7 F B A I G 5 e e o 25 7
b IR 3 b S AT, R BT 5 Bl e S B
/. S T S Ry WEEER )| AN PN ik S S AR
Rbnite SRR ATBWIT G R E T A B WIS B
AR B A B 3 A1 R G, AT S BSR4l B A oo
SR, R e Aol K S A ST, DR B BUR VR S A
Y ERSRER A E RN AR 3-SR E

4.2.6 SR EHE ARG ERA EHERGA BT
ZRGE, o3 3R T R R R A EE R A R AR
GE R o) ARG R PEIE R AT B AR G L PR R B R
40,020 AHLARGE LT SO R GE SERAH RO I 554
WAL KMARG K P RRERALE WEFE .

4.2.7 BECRE APP . B B Rl SRR AR
GRS I RS T AR S IR W 4 SR B APP 1)
R R 0 {5 S5 B ( BRIE £ R M L s I M )



49 % 24

MNYAE A TFHERAOERFETEE

B AR R AT 5 223

B B O H AR AT HL KIS B B (HRAS B &
FALL AGIE SRS R i CER M K
F R BT B IAE ) SF D RERSTER
428 ZHEMALG. SGAEREMASN LA M
PR O 6 HAAEH FREE GEmAE R
Gk D AR BAEE E HS WIS S RN
SV RAR G S BN 7R 0 B B A R AR LR T
B ARSI RO AR S AR EOR AR EAUR

Y5 Hh R R R S D) e
4.2.9 BN RGHEA . BRI RGN A SR H %
RS TR AR UE R IR 55 APT 2210, i i 4 111 4%
RS . A IR 55 3 10 SR AL AR o422 11 4 P35
SRS, RO BURF £ 2T 5 LA =5 i R G 52 AR
P fudhes BRI G OB TR B Y. BT RS
AR L A AL 4 B A J7 X, AR AF
(1)Web Service 3 A o IEF W 4ifEny Web B0 LT,
A TR F B0 SRR 7 AR B A In-
ternet FEATHET Hetp PSR RO 28 1 FHR] ) 32 EL
(2)Json HEA o RGBSk 30, BT ECMAS-
cript [} 1AF5E SRAISE MM TAFeis 5 1 SCAS 2Ok A7

fiff A2 Kt

(3)THRBAIEA o A L] 22 [81 2L 15 1) 71 B A i
TH B BAIARAL A, e 1 5 BA S R PRAIE R A% a9 53 A0 AR
TETESS

(4) AR RV I A o T8 i 1 R T SAP AR A9 A5
Bl 1 SRR, AR pR IR 10T B R R AT Ak B 7R B
ITEN,
4.3 (REERE P TEMEME
4.3.1 ffrk BT i . KT A A R4 LR
£, AL 157 Al + b+ ™ BRI SRR L3, T
JEESEIRREHEE B , RS R R IR, A AR R
4.3.2  OCMERIEL R SR AR TR T3¢
SROHCHE ) it SRR B BHE SRR A BTG, B i
LR AR i T 5
4.3.3 BHERTE R AL FSER R B S 2RI
A AL R HAVIAIL AR AL MOl A
4.3.4 EefREEARE R KA ITIL, #5745 4 15020000 )
iz AE AR LI , FLAO 550 P4 2 AT AR SR I A5 2 A TR
B AE S5 I A SEAHEZL AN TE] 3 f

‘ JA P (USER) 2P (Customer) ‘
A A T
A
| \ BREE \ vl |
‘ \ v
24753 1> = o
2 T ’ prenen
A
\ 4 v
‘ fLE 538 % >: W58 32 H Hngae ‘
v pa— y A
| wham
’ " T .
FREE € S
< > TEEw I: >I VAL ‘
— TN
i
‘ KA H g
ST

e

B3 EUHRESHTEER

Fig.3 Operation service specification framework
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