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Abstract: This paper addresses the challenges in on-site engineering acceptance testing of urban rail transit signaling systems
in China, which currently face issues such as single-method approaches, lengthy cycle times, low efficiency, high costs, and heavy
workloads. A method for automatic generation of on-site engineering acceptance test sequences is proposed. The methodology
involves three main steps: First, analyzing the constraints of interconnection test case sets for urban rail signal systems; second,
dividing the line into independent test sections; and third, converting line characteristics into computer-recognizable formal
language to enhance editing efficiency and human-computer interaction. The proposed method employs an “auxiliary generation
tool” to automatically generate field-executable engineering acceptance test sequences. The effectiveness of this approach is
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validated through tests on actual railway lines. Results demonstrate that test sequences designed using formal language meet
engineering acceptance requirements, achieve 100% coverage of interconnection test cases, and significantly reduce field testing

time while improving efficiency compared to traditional manual test sequence design methods.

Keywords: urban rail transit; signal system; communication based train control; interconnection and interoperability; engineering

test; formal methods; test sequence
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Figure 1 Relationships between basic concepts
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Num_ Ba FB+Num_ Ba VB+Num_ Ba IB+
Num Ba LDR+Num Ba WB=2;

Area Type = 0x55; TestcaseNum _ Type = 0x33; )
Station _Type = 0; Device _Fault = 0;

Case Type =0x33;Si_ Color = 0x22;
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Figure 2 Relationship Diagram Between Test Section
Features and Constraints

Num_Si Station =1;
Num_Si Depot = 0;
Num_Si Section = 0;

Test Segment Name =100;
Num Ba FB=3;
Num Ba VB =0;

Num_ Ba IB =0; Num_Ax =4;
Num Ba LDR =0; Num_Sw = 0;
Num Ba WB=0; Num_Ap =0;

Station_Type = 0;
Num_Tc =0;
Num_Tr =0;
Num_Zc =0;
Num_Po_Station = 0;
Num_Po_Depot =0;

Area_Type = 0x55;

Num_Po_Section = 0;
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Figure 3  Flowchart of matching algorithm
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Figure 4 Generation of test sequences
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<?xml version=%"1.0" encoding="UTF-8"72>
<TestCase id="TC-Sys-34-001" wver="v1.0">
<TestStepl object="VOBC" controlmode="hand">

<actionl index = "1" type="SystemStart"></actionl>
</ TestStepl>

<TestStep2 object="TrainSimu" controlmode="auto":>
<actionl index = "1" type="SetPos">

<pos>502G 100</pos>

</actionl>

<actionZ index = "2Z" type="SetSpeed”>
<speed>20</speed>

</action2>

</TestStep2>

<TestStep3 object="CI-1" controlmode="auto">
<actionl index = "1" type="OpenRoute":>

<routel>3C02 SQ02</routel>

<routez>3Q02 3CO04</routez>

<route3>3C04 SQ04</routel>

<route3>3Q04 SCO6</routel>

</actionl>

</ TestStep3>

<TestStepd4 object="VOBC" controlmode="auto">
<judgel index = "1" type="workmode":>
<pos>504G 30000</pos>

<mode>chtc cm</mode>

</ judgel>

</Test3tepd>

<TestStept object="VOBC" controlmode="auto":>
<judgel index = "1" type="HMAL">

<pos>506G 100</pos>

<MAvalidrzc-1</Mivalid>

</ judgel>

</TestStep6>

<Test3tep? object="VOBC" controlmode="auto":>
<judgel index = "i" cype="THMALT>

<pos>602G 30000</pos>
<MAvalid>zc-2</Mivalid>

</ judgel>

<judgez index = "1" type="workmode":>
<pos>602G 30000</pos>

<moderchte cm</modex>

</ judgez>

</ TestStep?>

</TestCase>

Ko NRZEHIH) XML fiid
Figure 6 XML description of test cases
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