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Mill Baht Jan Feb Mar Apr May

Jun Jul Aug Sep Oct Nov Dec

Import

2567 39,862 | 42,354 | 33,959 | 43,370 | 43,772

40,239 | 51,002 | 44,715 | 41,637 | 45,627 | 46,058 | 47,949

2568 47,380 | 38,892 | 44,859

Export

2567 21,034 | 21,895 | 24,716 | 29,357 | 25,131

28,458 | 24,787 | 31,246 | 27,987 | 30,794 | 26,192 | 36,916

2568 27,439 | 26,659 | 27,002

v

yjammimqmamnimLﬂ%‘aq%’nﬁna

nsiadn dyadinsddnegil 44,859 Sruum Tne
wmmﬂ%"aﬁmnaﬂ’lil,ﬂwm ﬁgaﬁi’mﬁﬁu%mﬁ 3,684
Sruum agresadlefisusuiieuneuntiidesas 23.2 uay
dleisututinierfuvesdtneu venefdesas 21.2 f1u
winaAIosdnsnagaamnssy fyarnisindiegi 34,510
druvm venedufledieuiuieuneuntifesas 14.8 uay
dlodlsufutaiiertuvesdnow venesdosas 29.4 luvas
7 nuapIeaiiona ﬁyjaﬁhasﬁ 6,665 81U e duile
Weuiuiieunounti $evar 14.0 wavdlefisuiutiafontu
vasUneu veneRseuay 56.6

n1sdeasn ﬁ;ﬂammiﬁqaaﬂagﬁ 27,002 a1uUN ey
WALASENINaNISNYAS ﬁaﬂaﬁhagjﬁ 3,744 AUV BA6
dleieusuiieunsunth Sevas 0.3 uaznasaiiefiouiy
draieafureslnou Seuay 4.4 FrunuIALAIeITNINA
QNEAMNTIH ﬁaﬂaﬁhagjﬁ 20,501 &uum venesadiefisuiu
Woudeunteay 0.3 wazveneddliefieutudiaieatu
yosUnou Sovar 13.2 luvnsiivanaeiedlona ﬁ;ﬂamaq’ﬁ
2,757 & v nesadlefisusuiiounounti Seva 11.7
warvpesdedisuiutaivfuredneulosas 2.8

nan13én wdesdnsnavesiveluieud aanisdunna
agjﬁ 17,857 a1UUN

o

£ 3000

yadmsiivh fnay 2567 - finau 2568

0000 — i

— ieudnar s Fam
50,000 Machingry)
wasssnagrd sy dustial
Machinery)
— iekatianagnanminssy (ndustial
5 Machine Tool

40000

20,000

10000

-_‘_‘__,_____‘.—--"-—-""—--'-_\_-ﬂ
—

i wo wA dn nA AR L A WO ER WA aM A
67 61 61 61 67 67 57 61 61 67 68 68 68

1

yasmsiiaan iy 2567 - dnaw 2568

B0 —

— iunnamingas (Fam
200 Machinery)
easEnagaaITS (ndustial
2000 Machinery)

— wekasianagadmings (ndustal
5 20000 Maching Tool)

g
% 000
10000

5,000
\___,—-’___"——-____/-——-——

0= < =
IR WH WA N RA AR RE AR WE SR UA AN HA
67 67 67 6 67 67 6 & 6 6 6 6 6

1




AzNAMASSULASAIINSAMSINYAS Liouiiuay U 2568

~

Agricultural M. | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
Import
2567 3,433 [ 3,591 | 3,040 | 3,631 | 3,609 | 3,728 | 4,742 | 3,804 | 3,323 | 4,116 | 3,878 | 3,537
2568 4,212 | 2,990 | 3,684
Export
2567 3,020 | 3,271 | 3,915 | 3,035 | 3,647 | 3,730 | 4,265 | 4,228 | 4,148 | 3,717 | 3,338 | 3,985
2568 3,672 | 3,754 | 3,744
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( Industrial M. | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Import
2567 31,418 | 33,653 | 26,665 | 34,563 | 34,153 | 30,993 | 39,882 | 34,041 | 32,196 | 34,653 | 35,805 | 37,352
2568 35,907 | 30,058 | 34,510
Export
2567 16,086 | 16,134 | 18,117 | 23,985 | 18,957 | 22,392 | 17,778 | 24,542 | 21,434 | 24,699 | 20,315 | 22,363
2568 21,763 | 20,437 | 20,501
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Machine
. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
ools

Import
2567 5,010 | 5,111 | 4,255 | 5,176 | 6,010 | 5,517 | 6,379 | 6,871 | 6,118 | 6,858 | 6,375 | 7,061
2568 7,261 | 5,845 | 6,665

Export
2567 1,928 | 2,490 | 2,683 | 2,336 | 2,527 | 2,336 | 2,744 | 2,476 | 2,406 | 2,378 | 2,539 | 2,781
2568 2,004 | 2,468 | 2,757
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Research and Technology

Article Title Quality and Efficiency of a Brain-Smart Electric Tractor Unit Operation Control Mechanism: Instant

Information Interaction and Collaborative Task Management

Author Zhenhao Luo, Qingzhen Zhu, Mengnan Liu, Chunjiang Zhao, Zhenghe Song, Zhijun Meng, Bin Xie,
Changkai Wen

Year 2025

Abstract Abstract Electric tractors (ETs) with mounted implements form operating units. There are

significant differences in parameters such as shape, firmness, and moisture content of the soil in contact with the
tractor and implements when working in complex terrains such as field stubble, waterlogged silt, and loose/firm
terrain. These differentiated dynamics prevent cooperation between ETs and operating implements under
independent control, resulting in poor quality operations and low energy efficiency. We propose a control
mechanism for ETs and implements to achieve full life cycle management of collaborative control tasks,
instantaneous intertask interaction, and a multitask synchronization mechanism. To address the internal
redundant communication problems caused by traditional distributed microcontrol units, we break through the
underlying technology of unit data processing and interaction and develop an integrated high-performance
controller structure with high processing capacity and high- and low-speed communication interfaces. On the
basis of hierarchical stepwise control theory, a hierarchical real-time operating system is designed. This system
realizes a preemptive kernel response of computational tasks and competitive-collaborative synchronization
among tasks; overcomes the low-latency response of collaborative control tasks, instantaneous information
interaction, and multitask synchronization problems; and provides system-level support for deep collaborative
operation control of units. To demonstrate and validate the proposed collaborative control mechanism, a
plowing collaborative operation management strategy is designed and deployed. The experimental results show
that the communication delay of collaborative tasks is as low as 83 s, the solution time of complex
collaborative equations is as low as 46 ms, the mechanical efficiency of the ET is increased by 9.07%, the
efficiency of the drive motor is increased by 9.72%, the stability of the operation speed is increased by 106.259%,
and the stability of the plowing depth reaches 94.98%. Our work meets the hardware and software requirements
for realizing complex collaborative control of ET units and improves the operational quality and operational

energy efficiency in real vehicle demonstrations.

Source https://doi.org/10.1016/j.eng.2025.02.019
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