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Abstract: The development and application of blockchain technology can solve the problem of inconsistent quality levels in
the physical delivery of current wheat futures transactions. This study takes wheat futures as the research object, and builds
a wheat futures trading platform based on blockchain technology by analyzing the quality problems of wheat futures trading
and the applicability of blockchain technology. Then, the conceptual model and quality control scheme of wheat futures
trading quality evaluation process based on blockchain are proposed from the three stages of data acquisition, physical
delivery and quality feedback. Thus, the quality evaluation system of wheat futures based on blockchain is constructed to
provide reference for ensuring the quality of wheat futures trading and promoting the healthy development of wheat futures

trading market.
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Fig.1 Framework of wheat blockchain trading platform
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Fig.3 Conceptual diagram of wheat

Fsds . A RUR TR B A BRNTCEAT Rt A T/ N A2
HHETSZ T 9SS BT R, DAL, I o ml A
RE WS AN NI 5 442 507 A ML
1 IR R a5 ) ot

b X HREESZ 5 BRI . 2 ETFREA™ Ah
DR AZ oy RN IX BREER AR B N AR T A e B 47, HL
IXHRBERARPY S ity . N TR RESF . A i
B, PEEIY DT TN X B EER AR AIMERE IS Ak,
AN o JUHS T/ NP R AR ML S B N 2
55U, i X BRAEE R A ThI I B el X e
FRNGBEZ RN, PRI, JEZeioenl 455 R 1)
22 W52 52 By 1) s i R FH XA AR T 2 H B A
PEARSAS Y X Bz 8115, LABh 1R IE/INA2 1T 0%
55 55 X BRI TR EE RS

. X BEEF AR S MR A PLEE G o 5G £2
AR ERIIEA | IR A YT K i oAy X R,

A 4
e

2
W e

yaa LT H] (o i v

WS4 s e G, | AFPESICR IV (5 50 i pip i e )
ol kA A > 15
ARAFAE T bk ) I

- B AR A WS 0 A T T

w4 HETHEA, AT

—— /:\

REZ ARG ¢ (LR ST

"l S Y SN

S

BEHISE U

MREE 5

/NI Sy AR A

futures trading process based on blockchain

ARAEIAGTAE Ty Ul i 7 FHER AL T BOARBEA 1, S
ARG HLER 2 BTz - A s . JUHOR R 2
PR R A/ N A2 BRI B 52 5 ~F & i AR 5 1
IR R EEAE . R, ARSRASCHFTE A 22
BRI R A 1, B S /N2 IR DR 52 5~
BANGEE, FTHERE TR oR A S R X S 1R 32
= = i
S 3k
(1] #MBSR LA AEFHIREEB/OL]. (2020-12-31) [2022-
6-5]. http://www.czce.com.cn/cn/jysi/ydjyhz/H770315index_1.htm.
[ Zhengzhou Commodity Exchange. Monthly market report [EB/OL].
(2020-12-31) [2022-6-5] http://www.czce.com.cn/cn/jysi/ydjyhz/
H770315index_1.htm. |
(2] FRR, L0, AR ARH T H RIS T 50
8 % vh —— vk 2R A B [J] R b R 205, 2022(3): 61-72.
[ TONG X L, NAI Y X, XIE R R. The impact of grain futures mar-



544 5 o )

H T4 BT XU N RS 5 TR SE A AR R AR - 323 -

ket on the price of grain spot market —Evidence from corn[J]. Jour-
nal of Agrotechnical Economics, 2022(3): 61-72. ]
[3] KARALI B, IRWIN S H, ISENGILDINA-MASSA O. Supply
fundamentals and grain futures price movements[J]. American Jour-
nal of Agricultural Economics, 2020, 102(2): 548—568.
[4] 225t X BMR RS PTEE ZE F ek g 4E ]
RAEE R, 2021(12): 59-66. [ WANG Y X. On the legal liability
of China's futures exchange in physical delivery[J]. Journal of Law
Application, 2021(12): 59-66. ]
(5] # oK. & E AR ™ 54098 58 69 45 5. 5 974 1990~2014[1].
7k 2581 %, 2016(6): 152—155. [ XIE L B. Characteristics and
evaluation of futures delivery of agricultural products in China: 1990~
2014[J]. Journal of Commercial Economics, 2016(6): 152—155. ]
(6] ME, B K. N&F RIS RFN ) LKA R
#M ], T8 3%,2020(6): 114-120. [ TAO Y, HUA G Q. Leg-
islation model and system construction of credit evaluation of pub-
lic resource transaction [J]. Jianghuai Tribune, 2020(6): 114-120. ]
[7] ko, T ATRERGEZLSY i Ret4E
A I, et b5 R 5K, 2013(3): 84-86. [ZHANG Y Z, YU X C.
Quality risk assessment model for online trading products based on
reputation[J]. Statistics & Decision, 2013(3): 84-86. ]
(8] &%, ik, Tk 32 EE: AIRILIE -5k R
89 X e sk SN & [J] AR A E AT, 2021, 41(16): 130-137.
[CUI ZF, XU G Q, WANG J L. Trust reconstruction: Exploration
of blockchain embedding in trace-trust system of organic agricul-
ture[J]. Science and Technology Management Research, 2021, 41
(16): 130-137. ]
[9] LIANG X Y, JIN X B, HAN B, et al. China's food security sit-
uation and key questions in the new era: A perspective of farmland
protection [J]. Journal of Geographical Sciences, 2022, 32(6): 1001—
1019.
[10] #mera, F48. & B DT MG T 5 LIRSS K], 645
23543, 2020(16): 62—64. [ JIAO X Y, LUO J. Current situa-
tion and countermeasures of wheat futures market in China[J]. Co-
Operative Economy & Science, 2020(16): 62—64. |
(11 ] b 3r, TRBAat. & B Z IR L5 7 % k09 %
) A TS B R BORM AR G FAEA R [T]. s i 5
% %, 2017(5):101-104. [ NI Z X, CHEN S Q. The impact of

wheat futures price on the spot market price in our country—based

on the empirical research on a fixed wheat price policy model[J].
Price: Theory & Practice, 2017(5): 101-104. ]

[12] 2EE, 5t B, F RREBRARKS5HERmR0F
(J]. ## 4 AR, 2020,40(15): 199-208. [ LIZ H, QIAO G H,
TANG H T, et al. Blockchain technology and community knowl-
edge sharing[J]. Science and Technology Management Research,
2020, 40(15): 199-208. ]

[13] X%, &3 HP S AARE RN E HIER £ T
(1], "5 H),2022,42(3): 134-141. [LIU T, YUAN Y. Com-
parison of forms, characteristics and differences of decentralized
self-organization management[J]. Hebei Academic Journal, 2022,
42(3): 134-141. ]

[ 14 ] DEMESTICHAS K, PEPPES N, ALEXAKIS T. Blockchain

in agriculture traceability systems: A review[J]. Applied Sciences-

Basel, 2020, 10(12): 4113.
[15] SUNNYF A, HAJEK P, MUNK M, et al. A systematic re-
view of blockchain applications[J]. IEEE Access, 2022, 10: 59155~
591717.
[16 ] GAOH, ZHEN T, LI Z H. Detection of wheat unsound ker-
nels based on improved resnet[J]. IEEE Access, 2022, 10: 20092~
20101.
[17] RETF, 3%, HEa, F. D EMEH/AFT LALLM
W3 S R A (1] F Bow 3R, 2022, 37(3): 157-162.
[ ZHOU X Y, JIANG H Z, JIANG X S, et al. Prediction of wheat
key quality parameters by visible/near infrared spectroscopy under
dynamic condition[J]. Journal of the Chinese Cereals and Oils As-
sociation, 2022, 37(3): 157-162. ]
[18] T, 7ES, &b, % R RERQRHNRKR PHL
R[] & T kA4, 2021, 42(15): 377-382. [ YU J, SUNJ D,
JIJ, et al. Application of blockchain technology in food traceability
system[J]. Science and Technology of Food Industry, 2021, 42(15):
377-382. ]
[ 19] DOS SANTOS R B, TORRISI N M, PANTONI R P. Third
party certification of agri-food supply chain using smart contracts
and blockchain tokens[J]. Sensors, 2021, 21(16): 5307.
[20] YANG X T,LIMQ, YU H J, et al. A trusted blockchain-
based traceability system for fruit and vegetable agricultural prod-
ucts[J]. IEEE Access, 2021, 9: 36282-36293.
[21] FENG H H, WANG X, DUAN Y Q. Applying blockchain
technology to improve agri-food traceability: A review of develop-
ment methods, benefits and challenges[J]. Journal of Cleaner Pro-
duction, 2020, 260: 121031.
[22] TSANG Y P, CHOY K L, WU C H, et al. Blockchain-driven
IoT for food traceability with an integrated consensus mechanism
[J]. IEEE Access, 2019, 7: 129000-129017.
[23] #Eie, T, RKNA, F. R BB 4E K sk it M3 AR
Aot e b5 2 [T, R AR S 4R, 2021, 52(1): 1-13. [SUNC
H, YU H J, XU D M, et al. Review and prospect of agri-products
supply chain traceability based on blockchain technology [J]. Trans-
actions of the Chinese Society for Agricultural Machinery, 2021,
52(1): 1-13.]
[24] FHT, KRN, T, F. 040004 Kbt 560 MBS
AR R[] Rk LA 3R, 2021, 37(20): 323-332. [YUHJ,
XU D M, LUO N, et al. Design of the blockchain multi-chain trace-
ability supervision model for coarse cereal supply chain[J]. Trans-
actions of the Chinese Society of Agricultural Engineering, 2021,
37(20): 323-332. ]
[25] xliie, Eweth, hEot A TRBMAFRGRZ D2 e A
FEAuH A [T]. Rk 2519 4, 2021(11): 66-76. [LIU H C,
WANG X W, CHEN W H. Research on the safety mechanism of
agricultural products based on blockchain technology[J]. Issues in
Agricultural Economy, 2021(11): 66—76. ]
[26] CHENGIJR,ZHANG Y, YUAN Y M, et al. PoEC: A cross-
blockchain consensus mechanism for governing blockchain by blo-
ckchain[J]. Computers, Materials & Continua, 2022, 73(1): 1385—
1402.
[27] MERCURI F, DELLA CORTE G, RICCI F. Blockchain


https://doi.org/10.1002/ajae.12012
https://doi.org/10.1002/ajae.12012
https://doi.org/10.1002/ajae.12012
https://doi.org/10.3969/j.issn.1002-5863.2016.06.054
https://doi.org/10.3969/j.issn.1002-5863.2016.06.054
https://doi.org/10.3969/j.issn.1001-862X.2020.06.017
https://doi.org/10.3969/j.issn.1001-862X.2020.06.017
https://doi.org/10.3969/j.issn.1000-7695.2021.16.017
https://doi.org/10.3969/j.issn.1000-7695.2021.16.017
https://doi.org/10.1007/s11442-022-1982-9
https://doi.org/10.3969/j.issn.1672-190X.2020.16.026
https://doi.org/10.3969/j.issn.1672-190X.2020.16.026
https://doi.org/10.3969/j.issn.1672-190X.2020.16.026
https://doi.org/10.3969/j.issn.1672-190X.2020.16.026
https://doi.org/10.3969/j.issn.1000-7695.2020.15.029
https://doi.org/10.3969/j.issn.1000-7695.2020.15.029
https://doi.org/10.3390/app10124113
https://doi.org/10.3390/app10124113
https://doi.org/10.3390/app10124113
https://doi.org/10.1109/ACCESS.2022.3179690
https://doi.org/10.1109/ACCESS.2022.3147838
https://doi.org/10.3969/j.issn.1003-0174.2022.03.024
https://doi.org/10.3969/j.issn.1003-0174.2022.03.024
https://doi.org/10.3969/j.issn.1003-0174.2022.03.024
https://doi.org/10.3969/j.issn.1003-0174.2022.03.024
https://doi.org/10.3390/s21165307
https://doi.org/10.1109/ACCESS.2021.3062845
https://doi.org/10.1016/j.jclepro.2020.121031
https://doi.org/10.1016/j.jclepro.2020.121031
https://doi.org/10.1016/j.jclepro.2020.121031
https://doi.org/10.1109/ACCESS.2019.2940227

- 324 - £ Tl B4

2023 4F 3 A

technology and sustainable business models: A case study of dev-
oleum [J]. Sustainability, 2021, 13(10): 5619.

(28] wla, %2, RAE, F B ek B o p s
#® [ AT AE 5 A, 2021, 57(19): 70-83. [TIAN Y,
CHEN Z G, SONG X X, et al. Overview of blockchain application
in supply chain management[J]. Computer Engineering and Appli-
cations, 2021, 57(19): 70-83. |

[29] KUMARATHUNGA M, CALHEIROS R N, GINIGE A, et
al. Smart agricultural futures market: Blockchain technology as a
trust enabler between smallholder farmers and buyers[J]. Sustain-
ability, 2022, 14(5): 2916.

[30] 4, ZiF, 2. T R bk o) R ™ S b kAR AL AT
7 [1]. A w2 FHF5T,2022(3): 141-144. [ LU Q, WU J, WANG
J. Research on optimizing countermeasures of agricultural products
supply chain based on blockchain[J]. Journal of Commercial Eco-
nomics, 2022(3): 141-144. ]

[31] k& F, Mg, RpsdH NN H R Sk 54t 6 £
Mkt & E AR I]. P F A, 2021(3):36-42. [ ZHANG Y
F, LIU J R. The structure design and implementation suggestions of
blockchain technology embedded in "Dual H" agricultural products
supply chain[J]. Academic Journal of Zhongzhou, 2021(3): 36—
42.]

[32] A, R3gb+R 7 5 il —— Rk b3 12 5 1k & 4147 (1]
B k2 FAF 5, 2021(11): 130-133. [ ZHAO D. Blockchain+Agri-
cultural circulation —Integration path and system innovation[J].
Journal of Commercial Economics, 2021(11): 130—133. ]

[33] KHAN H H, MALIK M N, KONECNA Z, et al. Blockchain
technology for agricultural supply chains during the COVID-19 pan-
demic: Benefits and cleaner solutions[J]. Journal of Cleaner Produc-
tion, 2022, 347: 131268.

[34] CHENG L C, LIU J Q, SU C H, et al. Polynomial-based
modifiable blockchain structure for removing fraud transactions[J].
Future Generation Computer Systems, 2019, 99: 154—163.

[35] LIN W J, HUANG X H, FANG H, et al. Blockchain technol-
ogy in current agricultural systems: From techniques to applica-
tions [J]. IEEE Access, 2020, 8: 143920—143937.

[36] PARKJS, KIM J D. A study on the development of consor-
tium blockchain governance framework[J]. Journal of Digital Con-
vergence, 2019, 17(8): 89-94.

[37] A5, REMF, A4 RN 2 RATHS R A bk
A [J]. R ZF14,2019(12): 108—117. [ FU H, ZHAO C P,
CHENG C X. Blockchain embedding, constraint breaking and agri-
cultural industrial chain governance [J]. Issues in Agricultural Econ-
omy, 2019(12): 108-117. ]

[38 ] DUM X, CHEN Q J, XIAO J, et al. Supply chain finance in-
novation using blockchain[J]. IEEE Transactions on Engineering
Management, 2020, 67(4): 1045-1058.

[39] %A . X Jed IR AR ILAR AR Ak = A4k An By: Dy e B3 S5 #F
KU AFEFA4H5,2022,43(2): 110-115. [ LIUL N. Lay-

out of the modern agricultural industry chain with the power of
blockchain: Function, dilemma and countermeasure[J]. Inner Mon-
golia Social Sciences, 2022, 43(2): 110-115. ]

[40] SINGH S, HOSEN A S M S, YOON B. Blockchain security
attacks, challenges, and solutions for the future distributed iot net-
work [J]. TEEE Access, 2021, 9: 13938—13959.

[41] LOSK, XU X W, STAPLES M, et al. Reliability analysis
for blockchain oracles[J]. Computers & Electrical Engineering,
2020, 83: 106582.

[42] Ao, T4k, TR, Kbt £ R il oy 5 A AL
K5 546 (7], F Bl 275, 2020,34(3): 43-54. [LIURY, LIJ
B, LI X D. Application mode and implementation of blockchain in
circulation of agricultural products[J]. China Business and Market,
2020, 34(3): 43-54. ]

[43] &we —A R TRALAGHIENE LS5 £ 31
&R B, 2021, 38(1):23-27. [LUY. IoT anonymous transac-
tion scheme based on alliance chain[J]. Application Research of
Computers, 2021, 38(1): 23-27. ]

(44 ] fnBr, HhoK. KT R Jeghod & SRR 7= 50 ob-bk 4y 0 5k AL
%-F & H R U] i R kA5, 2021, 49(23): 207-212. [NI W
H, CHEN T. Study on cold chain logistics integrated service plat-
form of fresh agricultural products based on blockchain[J]. Jiangsu
Agricultural Sciences, 2021, 49(23): 207-212. ]

[45] R, wAkdE. K= S5t T R EMRT]. ZFHRF
F),2022(10): 79-81. [ LI G, YANG L J. Research on the develop-
ment of agricultural futures market[J]. Economic Research Guide,
2022(10): 79-81. ]

[46] CORALLO A, LATINO M E, MENEGOLI M, et al. The
awareness assessment of the Italian agri-food industry regarding
food traceability systems[J]. Trends Food Science & Technology,
2020, 101: 28-37.

[47 ] RSy, RZE, #aedt, . Kde R A IR S A
B[] B R kA R, 2021, 23(12): 84-93. [ LIANG X H,
ZHOU A L, XIE N F, et al. Application status and technology
hotspots of blockchain in agriculture[J]. Journal of Agricultural Sci-
ence and Technology, 2021, 23(12): 84-93. ]

[48 ] BANERIJEE M, LEE J, CHOO K K R. A blockchain future
for internet of things security: A position paper[J]. Digital Commu-
nications and Networks, 2018, 4(3): 149—160.

[49] KUMAR R L, KHAN F, KADRY S, et al. A survey on
blockchain for industrial internet of things[J]. Alexandria Engineer-
ing Journal, 2022, 61(8): 6001-6022.

[50 ] DEEPA N, PHAM Q V, NGUYEN D C, et al. A survey on
blockchain for big data: Approaches, opportunities, and future direc-
tions [J]. Future Generation Computer Systems, 2022, 131: 209-226.
[51] LIHD, GAO P, ZHAN Y, et al. Blockchain technology em-
powers telecom network operation[J]. China Communications,
2022, 19(1): 274-283.


https://doi.org/10.3390/su13105619
https://doi.org/10.3390/su14052916
https://doi.org/10.3390/su14052916
https://doi.org/10.3969/j.issn.1002-5863.2022.03.037
https://doi.org/10.3969/j.issn.1002-5863.2022.03.037
https://doi.org/10.3969/j.issn.1002-5863.2022.03.037
https://doi.org/10.3969/j.issn.1002-5863.2022.03.037
https://doi.org/10.3969/j.issn.1003-0751.2021.03.008
https://doi.org/10.3969/j.issn.1003-0751.2021.03.008
https://doi.org/10.1016/j.jclepro.2022.131268
https://doi.org/10.1016/j.jclepro.2022.131268
https://doi.org/10.1016/j.jclepro.2022.131268
https://doi.org/10.1016/j.future.2019.04.028
https://doi.org/10.1109/ACCESS.2020.3014522
https://doi.org/10.1109/TEM.2020.2971858
https://doi.org/10.1109/TEM.2020.2971858
https://doi.org/10.1109/ACCESS.2021.3051602
https://doi.org/10.3969/j.issn.1673-291X.2022.10.025
https://doi.org/10.3969/j.issn.1673-291X.2022.10.025
https://doi.org/10.3969/j.issn.1673-291X.2022.10.025
https://doi.org/10.1016/j.dcan.2017.10.006
https://doi.org/10.1016/j.dcan.2017.10.006
https://doi.org/10.1016/j.dcan.2017.10.006
https://doi.org/10.1016/j.aej.2021.11.023
https://doi.org/10.1016/j.aej.2021.11.023
https://doi.org/10.1016/j.aej.2021.11.023
https://doi.org/10.23919/JCC.2022.01.020

	1 区块链技术与小麦期货交易质量问题的耦合性分析
	1.1 小麦期货交易中的质量问题
	1.2 区块链技术在农产品和粮食行业的应用现状
	1.3 区块链技术对解决小麦交易质量问题的可行性分析

	2 基于区块链的小麦期货交易平台构建
	2.1 小麦期货区块链交易平台框架
	2.2 小麦期货区块链交易平台主要功能
	2.2.1 用户与运营管理
	2.2.2 数据储存管理
	2.2.3 交易质量评价
	2.2.4 信息查询

	2.3 小麦期货区块链交易平台总体结构

	3 基于区块链的小麦期货交易质量评价体系构建
	3.1 基于区块链的小麦期货交易流程
	3.1.1 数据采集阶段
	3.1.2 小麦实物交割阶段
	3.1.3 小麦交易质量反馈阶段

	3.2 基于区块链的小麦期货交易质量控制方案
	3.2.1 事前控制
	3.2.2 事中控制
	3.2.3 事后控制


	4 结论与展望
	参考文献

