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Abstract: The railway signal system is an important technical means to ensure the safe and efficient operation of railway
transportation. As a key equipment of the railway signal system, the completeness testing of the system itself is
essential for the computer interlocking system. The interlocking human-machine interface is an important component of
the interlocking system. Through the operation of the operators, control commands can be sent to the signal
equipment, and on-site equipment status information can be received and displayed. Testing the interlocking human-
machine interface according to standard specifications is an important technical means to ensure the normal operation of
the interlocking system and ensure the safety of railway operations. At present, the testing of interlocking human-
machine interfaces mostly relies on manual labor, which has problems such as low testing efficiency and untraceable
testing processes. This article proposes a template matching scheme suitable for real-time graphical interface detection
based on the normalized squared difference algorithm; analyze the local features of the interlocking human-machine
interface image and propose a non-invasive and distortion free image pixel feature recognition method; modeling and
abstracting manual operation steps into computer recognizable language; propose 13 custom keywords to simulate
interlocking human-machine interface operations; automatically capturing and analyzing image, text, and speech
information, accurately calculating the RGB primary color model values of the image, determining the compliance of
test results with specifications, and improving the accuracy and consistency of detection results. After verification and
comparison, the proposed interlocking human-machine interface detection method has achieved full process automation
testing, visualized all operation processes, and traceable test results and intermediate links, greatly improving testing
efficiency and the credibility of test results.

Keywords: computer Interlocking human-machine interface;image processing;automatic test system
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Fig. 1 Testing requirements and image recognition solutions

1.1 B4R T
IDY X Y UN R
AR UG e 2 FH © A B8 e B A, 78 B bR B A K38 it

+ 183 -



5 AT & v F o

T # K

FrVCACIE . MR AR BT BIL A 1hD 0 7 BR BT A9 45 50, BR B AR
RANIX — R AP I P 50 ik 26 52 WA AR DG T 48 BE 119
PR AT 5 408 D BC 45 5 0 5 Je 5 D S B 2 - 7% i 3ok T i

Bt AR — LR 1 3 FhIC R A Sk . £

1B BT 3 AR TS TR BB 1A e A E B A Ak

7 B BAR C B35 IR B TILBkaL .

*1 BERERTREZE
Table 1 Image template matching algorithm
BN A R
R—feFuze o DTGy =T+ y 4y O 5« TR0 B U
fil (SQD) S TG e S MGt )t B T,
. , . LI 1785115 B o 7
I S P T D (TG ) s I+ 2oy + 3/ )
éﬂ(czim%ﬁ R(x,y) = SR —— ; — B T A XA A A R Y
> 20 TGy e X0 Tt oy + 5D S
LSRRI 773 i A € e
IH— 1k & HOA ¢ Rrv) 2»,_},,(T(I/,y/) I+ y+y' ) TR R AN
Tsy) =

P PE g (NCC)

2 ’,.y,T/(I/,y/)Z M 2 ey

I'(x 42"y +3y)°

s T O 0 A AR A R R
JE AR AR

B — fle 2R HOHA S UG 7 3 o 91 B2 452 i i L
IR B0 g m BLW VTS5 359 53 B JUIRF ) 52 e

R ooy F% BB 16 F AR PR 1% i iy DG e R
TGy % R B R OE R R R
Ity +y) FRBHRER PR o) RE
fis D5 BT R RAATRANL

LR

COYRTIFEE B S BEAR A A bR XS0 B 45 4 %

ﬁ‘%:ﬂjﬁ ?IJ/»‘/\ *u/lb XTTL‘@J itEPEﬂ
T (2" =T ') —pa [@D)
I'(x+4ax"sy+y) =T +2" vy +y) —ps (2)

(2>i+%:*ﬁ’[ﬁ$ﬂ[z”%[zbﬁ1ﬁ“{ﬁ§ [ *”015 ’ EI]

o= 2
o= 32

(5] P a2 R AT 34 U — A A1 BRI A 1 AR
M P45 - 75 i IF BCEJ5 R 22 508
20 TGy e X T da’y 497 (5)
(3T 5 AR 5K, e J il b o A5 21 19 32 16 0 A 1f
ZETH AR B A TR R AR
Z ,-'.V'T/(]'/’y/> I (x+2" sy +yD)
Rx,y) = - (6)

Op *0p

FAREA LB Kom WA LSRR 2R E R

OGm)+00Gm) +00Gm) = 0Bm) = OM) )

XFFIE— A AH e M VE I O vk, e R T E M E N
BLCHEEIE N OGn)+006n) =02m) =0(M); H—
T 22080, REAT T r 20 BRI — ek 3, |/

+ 184 -

LT yD? (3

LGty D )]

WEIREWHOm)+0Gn) =02m) =0M), HEF
A B 1% 1y 454 AT RE VT BC 47 B B #05 B s B R R
B NAE A, WXEF R EERE DR ONM) . B it
BB A28 O(NMD .,

CERATNT, = I 4 B3O ONMD, HEH S A
WIS PR 22 57 SR is St ) A T X B . KA —
T J7 22V BC7E P15 A0 9 L de /b, A 5 2% 1 350 {5 0 A o
ZEVHOL AE R UE D HE T R 0 3R R, 3 — 40P 5 22 I
IR R AR A AR DE i D 5. AR A A TR D B L TT LA
SRR R AE B A R L 0 A AU 40 A, DG B R R
X I VG e {5 8 /)N, F EI7E PyCharm fv, A48 52 55 I 3t 4o i
PR ASEAR DG L PR 55 6 E b B R RN BRI 2 R 150 1R %%
X150 18 % . 3% H A A AR (8] R 55 52 B i 3 oo A5 AR 8] HL oK &
A SRR DL VE L BT S f 45 SRAE i N R 1 s J5 6,
Sy 3 UGS D7 3K, I B A R, 7E f U DT o A
A 100 % BT d ] time BB R 8 time O R EK i
7N AR DG e B 32 17 B R, 8 22 T A BRAS 2 4R, 45 R A
2 fis, ATRAE 7R AR VT AC X 3R R Bk 5 it 3 Fb
SEVL A5 AT R N SR, HLSE bR R Ay . R R A
M, S FEERUBENEREE BRNER,
WA R T RS R BCR A N 1 920 X1 080, K T 3T 100
5, B IS f DG fie P Ao 2 B85 S8 i W Sk, S R U o R v, A8
e DG i 492 5 4 V4 R JL A VK. G e ) 2R ok XT%/\
WK ARG BRBCRA BRI, 285 LR, e
ﬁﬁﬁﬁxﬁzz’;m@EﬁJﬂ%&ﬂFﬁ%@ﬁﬂﬁé&(SQDM’Eﬁ%
R %,

2) SE I R S5 A AR VG e 7 &

— B AR AR VT L 7 56 a4 G 22 B T Y AT A
BAR R 5 H f BEGR G RF S DG Bt 7 ) R, 5 22 7o 485 Al DG



BiEM F AT EA R B ANT @R R 518 1
x2 HEIRITES L EER
Table 2 Comparison of template matching algorithm time
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Fig. 2 Non route handling process
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Fig. 9 Operation process for arranging routes
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Fig. 10 Process of route cancellation test
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- [KEYWORD S${result} = find object beside char ${BcharList1}, ${ScreenShootPath}, ${ImgLibPath}, D28, shuntingSignal-high-right-red, 50, 3000

Start/ End / Elapsed:

KEYWORD | Builtin.Comment

KEYWORD | ${posL-X}, ${posL-Y}, ${posR-X}, ${posR-Y} = find char location ${xmiList}, ${Name1}

KEYWORD) S{posL-X1} = Builtin . Evaluate ${posL-X}-${Range}

Documentation: Evaluates the given expression in Python and returns the result.

Start / End / Elapsed:
INFO

${posL-X1} = 1602

${posL-Y1} = Builtin . Evaluate ${posL-Y}-${Range}

${posR-X1} = Builtin . Evaluate ${posR-X}+${Range}

${posR-Y1} = Builtin . Evaluate ${posR-Y}+${Range}

${result} = CBILib . Find Object InArea ${ScreenShootPath}, ${ImgLibPath}, ${Name2}, ${posL-
AREEXEERER

KEYWORD
KEYWORD
KEYWORD
KEYWORD
Documentation:
Start/End /

Lo+

Mg Rt 0/

11 s

Fig. 11 Test

KEYWORD ${color1}, ${color2} = CBILib. Colors InArea ${ScreenShootPath}
Start/ End / Elapsed:

INFO : : 677 725 653 687
RCB Value: 00 0
RGB Value: 85 120 182

INFO  ${colorl} = black

INFO | ${color2} = cambrldgeBh:el

K12 BuE KBRS RE R 5

Identification of track section state characteristics

Fig. 12
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Fig. 13 Allow to change the status of the square button
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IS AL RRE R

00:00:03.082

00:0

KB PAT I (]

-X1}, ${posL-Y1}, ${posR-X1}, ${posR-Y 1}, ${Time}, ${threshold}

EiF &)

report

20240807 INFO :
BEEEEiEEEEEEEEE

FRRRERRERRRRRRRRIIRMIIE IR
FERRRIRIIRIRSIIRRRRER R8s
FERRRIRRRRRRNARIRRRIAIIIIR s

09:57:26.158 :

R e e ]
FRRRRIREERIRRRIIIRIIITININES
FEREERREEREERREIREERAEIREIRSES
FERRRIRIININNNIARNNRN R8s
FERRRIRERRIRIIRIRRR IR RS
FRRRRIREERRERRIIRINNNNINII I

R e e ]

20240807 09:57:26.158 : INFO :
T ale_percent. 100
le_percent: 101
le_percent: 102
le_percent: 103
le_percent: 104
L odeperoent: 106
le_percent: 106
@E le_percent: 107
le_percent: 108
ﬁ le_percent: 109
Eﬂ, ale_percent: 100
le_percent: 99
le_percent: 98
le_percent: 97
le_percent: 96
ale_percent: 95
le_percent: 94
ale_percent: 93
le_percent: 92
le_percent: 91
OVER TIME!
09:39:57. 637 INFO  $lresult} =0
- [[EELEED) suitin. Should Be Equal S{result), ${1}
Documentation: Fails if the given objects are unequa
Start/ End / Elapsed: 20240807 09:39:57 637 / 20240807 09:39:57 637 / 00:00:00.000
09:39:57. 637 FAIL EER
+ KEYWORD ${result] = CBILib. Find Object Click ${ScreenShootPath], ${ImgLibPath}
+ KEYWORD Builtin. Should Be Equal ${result}, ${1}
+ KEYWORD ${result] = CBILib. Find Object Click ${ScreenShootPath], ${ImgLibPath}
14 SV BT 45 £ G BC 3 B 5 8 I X L
Fig. 14 Comparison between successful and timeout matching of

the allowed change button
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- CBIUITest5.3.3
Full Name: Ultest
Documentation: 533 BEREEEAER. Bl SN TERSER. &
HEE, HERERENIE.

Start/ End / Elapsed: 20240807 09:52:38.168 / 20240807 09:52:40.508 / 00:00:02.340

Status: FAIL
Message: red I= green

+ [KEYWORD Builin. Comment

+ [KEYWORD ${LX-axis}, S{LY-axis}, ${RX-axis}, 5{RY-axis} = find char location ${BcharList1}
+ [KEYWORD ${color1}, ${color2} = CBILib. Colors InArea 5{ScreenShootPath}, ${LX-axis}, ${L
- m Builtin . Should Be Equal ${color1}, green

Documentation: Fails if the given objects are unequal
Start/End/ Elapsed: 20240807 09:52:40.498 / 20240807 09:52:40.498 / 00:00:00.000
09:62:40. 485 FAN red !'= green

+ KEYWORD Builtin. Should Be Equal §{color2}, black
+ KEYWORD Builtin. Comment

K15 B

Fig. 15 Color information judgment
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