202345 A &k LAk 2= i 5554 % 45

doi:10.6041/j. issn. 1000-1298. 2023. 05. 037

B T X SRHER0 30 S B B0 Kk 78 R 7= 3 39 7B 75 s A 5%

MEE = R OB W KK HrEEY
(1. FMRRERE 22 (5 B2 B, b 2013065 2. WAL AL TREEARBESE 10, L5 100097
3.7 B R B A W R TR L AL 100007)

TR M EA S PRSI B BN [R5 BOKRE b A7 AE 22 53, D0 0™ b 9 R K 5 pI Wk 58, X i 9l 3 S A e 51 o, N
LT 5 K R D7 3t W, el ST K R D 3t A U UR R e B B S AR S R R X e i ) R AR A U K b
e = AL B 55 4 , P 1R A 55 A A% 28 KB 5 30 T 1 AR Ml ) T 300 %4 b 1) BT R O i ) 32 B a3 B8R
W B R R R R o BT T — B R T DB 3 S T B B0 A A R e ) AR A AR AT i A B AR B 3T
SERE T 0T 1 SRR B S I B A R A A U A B RE e . A, BT IO ST 3 T IX B I 45 1Y A7
BEY RIS AR RAR o &5, S M BT, 2 9 4 JT W URACHE 1 S 2 ] Sy 45. 84 ms, £ i) 2 FA B IR
B 04 - 2[R 2 50. 92 ms, 7 0T SN IR 1. 27 s, 30 5 2 BEAF il 45 1t TH AE R AR SR A Bk Y 18%
AE A5 99 12 7K A5 It 7™ M ) 8 S B 1) 7 P 5 5K o

R : KA WU XMk 248 4T

FE 42 S TP309.2; TS201.6 XukFRiRES: A X E4FS: 1000-1298(2023)05-0359-10 OSID:

Traceability Method of Rice Origin Based on Blockchain and Edge Computing
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Abstract ; Differences in geographic location and environmental factors lead to differences in rice quality.
Rice of high quality origin has excellent quality and taste and is more attractive to consumers, so it is
important to study the origin traceability of rice and establish a credible traceability system of rice origin.
The traditional IoT blockchain traceability system uploads traceability data to a centralized server, which
in turn uploads it to the blockchain; this does not make good use of the resources in the edge nodes and
also makes it vulnerable to security risks such as data forgery or data loss. A set of rice origin traceability
model was designed based on blockchain and edge computing. The edge layer of this model divided the
local blockchain network according to the origin latitude and longitude, each origin region chain
contained multiple edge nodes and one core node, and relied on the edge computing capability of
embedded devices for real-time data fusion of sensor data and deployment of blockchain on embedded
devices. Edge computing ensured the authenticity of the data source, and the blockchain ensured that the
on-chain data cannot be tampered, and the combination of the two realized the trusted storage of
traceability system data. In addition, the storage scaling method of the blockchain network under the edge
computing scenario and edge computing workflow were designed. Finally, after testing and analysis, the
average time for querying public traceability data was 45. 84 ms, the average time for querying private
traceability data was 50. 92 ms, the average time for encrypting on-chain of edge nodes was 1.27 s, and
the storage capacity consumption of edge multi-chain was 18% of that of traditional single-chain, which
can meet the practical application requirements of rice origin traceability.
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Tab. 1

Key information of supply-chain
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Fig. 1 Rice origin traceability model
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Fig.2 Diagram of regional division of rice

production areas
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Tab.2 Rice origin location corresponding to region
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Fig.3 Federation chain multi-channel in edge scenario
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Tab.3 Measured data and Kalman filtered data
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Fig.4 Edge node on-chain process
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Fig.5 Rice origin traceability workflow
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