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Abstract

The electro-hydraulic control system for hydraulic supports is widely used in the domestic coal min-
ing industry to control the hydraulic supports in underground mining operations. The embedded
software that accompanies the control system is crucial for the stable operation of underground
mining activities. Therefore, functional testing of this embedded application software is key to en-
suring its stable performance and the safety of underground operations. The embedded software
for the electro-hydraulic control system needs to be customized for different working faces, support
types, and automation requirements, and functional validation is necessary after secondary devel-
opment. Existing functional testing methods for electro-hydraulic controller embedded software
mainly rely on manual testing, which is inefficient and difficult to guarantee high efficiency. This
paper proposes an automated testing platform based on Ethernet communication to improve the
efficiency and stability of embedded software testing for network-based electro-hydraulic control-
lers. By using an intelligent assertion model based on prompt engineering to effectively analyze test
results, the platform can automatically match test cases and perform automation tests for single-
action, grouped, and tracking functions, while simplifying the testloop design and improving trans-
mission speed. This automated testing platform effectively enhances software testing efficiency and
stability, offering a new approach for network-based electro-hydraulic controller software testing
and providing strong support for the stable operation of the controller’'s embedded software.
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Figure 1. Platform connection diagram
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Figure 2. Network connection diagram
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Figure 3. System test flowchart
E 3. 2eEiiRiEREE

RN 2T EIREIBEAE T & TR A AR 5, (RIS 8 230 126 r 522 AAR 0 D00 X 2 36 e ST 40
WA, FHEES A AR DRG] BRG] BRG], A
TIEH SR IIRERT KR B2, OEERESHRE., FRERESRESFED, B8 TIREEE
FEAF AT CLTHSR L B U At 5 2R o DAS B AP+ IR A ) 5 SR A5 R M ) A D R A 2 AR K
BIfEE . g Ch BRI EL 5, AR AR U i % P A R SR B, R R Gea £ il S 48
ZRA BT SR, AR SC A R 4t E S UL ACAT &2 SRR R AR Bl . L, BRAL

DOI: 10.12677/me.2025.133062 558 i AR


https://doi.org/10.12677/me.2025.133062

WA, ARAE TR G, RS0 A ST OISR BT . sk, SRALIGE, s ATt
W, BsEIRRsh . B BRALE R BB SAT B S AT EE I 4 B, EeR
FERGIER, EESEH RS, RS SRSECA T GBI, A58 shizHasdTThee, [
DRESRE, REEHSAPATHELRE PGS, EFEE A RERE ERSERR s S
Fo WA G N AR A SERREh 5 5 A 615 B P I BOHEIE(S S, 34T XS, S RISRE R
FFACI, AR NI B 0 L2 (0 B P st 4 2R L, 49 BN U IS R, K B il
BRI, fh B3 ililas R

FHa

FHUEE. KX
FRHIRE

A

FNTARHUTE

l—E
=

_ | R U T
R EIREN

1E§%¥ [
TREIT
=z EHndiEs
A4 IZ:I:
sEE FEHSAET .

Figure 4. Case test flowchart
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Figure 5. Single-action test interface of the platform
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Figure 6. Group test interface of the platform
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Figure 7. Tracking test interface of the platform
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Table 3. Test result probability range division

5% 3. MR R AT REMEX BRI 5

i E g T MIECAES
[0, 0.3] b5 SR
[0.4, 0.6] MR Rfs
[0.7,1.0] e i

4, 4Eig

FERER FERAT b K 2 P ) R LA B T, IR 2R G N P AR O S R U B2 3 1 B 3t
TFRFGEIBAT IR E o AHTFU A I R4 R a8 B B ST 6 28 T UK RO %, SEal 1
XF SAC M 28 R B P R GE M TR 3l o LS BRALZDRERT E AL o 4= DUK S B i 46 1
I B TN e U K 1] P A ke P, o P 58 T Y S SR B 0 P B 8 D 7 S B 1 AN [R] AR i
AN SRR A ThRE I 57 6], 4R T+ T B BGIATE SAC 2% Y i ds i 2% 2 G0 B ARz R,

BREWT S NIRRT T A S AT AR R, Oy LB ) A ST R K S A ARt R T
BB, ONE BRI AR RO T SRR
SE

[11 EEE ERPVEA R R b BB S R AR DR ). R E R Tolk, 2024(6): 6-9.
[21 EEVE &4F B e A BRI R KRN HE IR, 2023, 49(7): 1-13.
[381 FENE o, ®IE, & BRI R AT R SRED]. T H3hk, 2018, 44(2): 5-12.

[4] EEVE, X, Jg SO, S B8 B —— 0 Tolk i iR R A O BOR SCHE[D]. R 4, 2019, 44(2):
349-357.

[6] M, BoCHE, Fhdnz, 2. s R SRR B R S L[] Kk TFE, 2023, 55(5): 141-146.
[6] BhkE4: FET LabVIEW (9% 3058 sy # b R G  1E T [3]. S0 HLIR, 2015, 36(7): 19-21.

[71 ZFRL. MR EEIEH R4 A SR S FHHI[I]. TH A3hik, 2018, 44(4): 13-19

[8] S, 2T SAC BUHBEH RA MM HIZER[I]. M BIRE DT, 2014(8): 142-143, 164

DOI: 10.12677/me.2025.133062 564 i AR


https://doi.org/10.12677/me.2025.133062

	基于智能断言的矿用网络型电液控制系统软件自动化测试平台研究设计
	摘  要
	关键词
	The Research and Design of an Automated Testing Platform for the Mine Network-Based Electro-Hydraulic Control System Software Based on Intelligent Assertions
	Abstract
	Keywords
	1. 引言
	2. 相关工作
	3. 系统设计
	3.1. 硬件平台设计
	3.2. 软件系统及测试流程设计
	3.2.1. 用例选择
	3.2.2. 端口配置
	3.2.3. 测试执行
	3.2.4. 智能断言方法


	4. 结论
	参考文献

