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ABSTRACT

In this paper, we propose a test case generation method adequate to destructive test of the BLDC(Brush Less Direct Current) motor
controller used for the MDPS(Motor Driven Power Steering) system embedded in an automobile. The proposed method is a modified
CTM(Classification Tree Method). CTM generates test cases assuming that all inputs are equally important. Therefore, it is very hard to

generate test cases for extreme situations. To overcome the drawback and generate test cases specialized for destructive test. a modified

CTM that compensates the limitation of traditional CTM is proposed. The proposed method has an advantage that it can intensively

generate the test scenarios adequate to extreme situations by combining the test cases generated by the transitional CTM the while
keeping the merit of the traditional CTM. The test scenarios for destructive test for the MDPS system embedded in a commercial
automobile are generated utilizing the proposed method. The effectiveness of the proposed algorithm is verified through the test.
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Fig. 1. A sample computer Vision System
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Fig. 2. Classification Tree and Test case generation
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Position:
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A dzog APd 5 Q
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Table 2. Base test cases
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Fig. 8. Test environment
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Fig. 9. Test environment block diagram
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Table 3. Physical values of classes

Classification | Class Value (V)
Load torque 0
LL
Load Limit RPM 05
Load torque 0
Preposition CN
Load Limit RPM 10
Load torque 0
RL
Load Limit RPM 03
IMax TAS 0
LMed TAS 15
TAS sensor Stop TAS 235
BMed TAS 35
RMax TAS 5
Load torque O(Left) / O{Right)
Stop
Load Limit RPM 0.5(Left) / -0.5(Right)
Load torque (EPS torque * 0.9)208%10
H_
Load Limit RPM 10
Load torque (EFPS torque * 0.2)2.98*10
Load torgque L+
Load Limit RPM 10
Load torque (EPS torque * 1 9)2.98%10
H-
Load Limut RFM 10
L Load torque (EPS torque * 1.2)298%10
Load Limit RPM 10

5.2 Test script MM
A@H = Eﬂ/KE 71]
3 grog WAy T

yul

SUT AR #41% %éml% HiES S

dop 2
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o
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2
> oHr T
moeo 2 2orlr oo

2 s QUe ghe AU Table 3& ALY
ofFel 7 Zuhzol AP ARE A4 oz E
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Aotk o ge HAE Aolzd] Ags
g gy a

53 ElAE 48 o AT} A

HAE A3UES Aysty 1 AxE BA30 7 g
SE Aolsd 2EE Q40T ALY, oW 2He
F% A3k Aol e Foh weba wE SUT 27]
e FAsta H2E

1) %38 H2E #Hol|x A3

Table 4% Hl-Ee] A% 2oL 2] A% 2
A7 9d As7F 97 7hE giE A3UE o Aot

Table 4. Double permutation test script sample

IG_key |TAS |Load [L_Limit |TIME Comment
0| 25 0 0| 1000|Initialization Start
1| 25 ] 0] 1000(IG & TAS on
1| 25 0 0| 1000|Remote on
1| 25 0 0| 1000|Load Run on
1| 25 0 0| 3000|Set Preposition
1| 25 ] ] S500|CAN on & Test Start
1| 15 0.3 10| 1000(Case 23 Lmed + L+
1| 35 ] 0.5| 1000|(Case 36 Rmed + STOP
0] 25 ] 0| 1000|Test End

St HMI3H HM6=(2014. 6)
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Fig. 10. Double permutation test analysis
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Table 5. Left extreme position test scenario
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Fig. 11. Scenario test analysis (V ,RPM/100)

Fig. 12. Random test output



212 ZEMEIGS=2X/AZER0 R HIOIH S M3T M6=(2014. 6)

= Aotk webA SUTE s 22l o3 #
3 & Flojn

- Z¥: "Motor Speed’7} F(F3]d)olv], Fo] WEFow
s7hY 5, BHE A3dety S0t H3 w
EI e

c T @

- 94 TAS 4% 15% “Lmed”, ¥3F A& -6V “H
ojth. o] ¥ 7 O 22 4ol wE
of SUTE ¢33 Aolth

- &9 “Motor Speed”ﬂ Jor(HE] d)olaL A717F FolEa
Sk &, HEE #Asdstd SRrF AR =R
ool 7Rt @9 Gl ot = Ao, HH
= A8 AN Y gl dobAl $5ow A
7h A £E7F Folus AS FAF 5 itk

: TAS 2% 15VE “Lmed”, §-3F 21& -05Ve “L+”

ojth, o] =2 FMEF W wjg o H

AT Aotk uehd Az zge] o

SUTE #3134 & Aolut.

“Motor Speed”7} (3] d)olH, 4o W3k
2 Z7he & BHE ZIdey 50t 4

whgh o,

e

: TAS 1% 5VE “Rmax”, §38F 2% 36Ve “HY

olty, o] ¥ A;EY w9 <3 H3t 4
= Aoty webd SUTE ds zzd 94

357 & Zol

- &% “Motor Speed”7} F (3 H)ola =

E3 9tk REE #H3dsty =7t

R EA= Ol% T ®9 Yol

Oi BEHE Z3A AR 48 gl A
502 Bt A Ae EAT F g

AN
- Qe Ba} @A 05VE e ‘STOP'S 9wl g,
wEhd SUTE 4A & Zolth
- 2 “Motor Speed’7} 0 RPMO.2 fxHt} = =¥

= @ 73 )t AAR ejolt

o] o TR Ze FEo] Yo AL &4 1
7 T3] gEalss FEAEE EAse WHeR W
= A H2ES 23 3ds 2ASEY] F2H9] HAE
ek SUTS| &2& Adusith. 2AF 23 #9244
B e e wio] SUTZ AdA o saste A
golgtith, E& H2E T8 Fok Hdd 94HS vt
gto] SUTS] F4& dFste] oz 43S st
stk

4) B9
0 7e BzEClF 28 4 23, Adde, B3
2 %

e AR HaE

b shEolt 084 glol Ao TS AL A
ek, w27 e BAS Fa 9ol e SUTY ¥

A B ool e HAstarh

B g BAel gy AgS B SUTY <HdAd As
o] EAo] gl wE BLDC RH7F 1% 3Ad F B B
Bl o3 AAsAY, gigor sHshe T AR Ee
HAE7} HAE Aola E3o EAT ojd HAE
Alo] 227} Al 2=Elo o JFe FEA F4s] H8 =

o]
ol &8 AP RHA 52+ AR/RE :
Fig. 13 % %< BLDC 2HY U, VA AgS e
Ril=3 fﬂrséiﬂ Xdﬂ@oﬂ*ﬂ A4 TE5 Fol=

e Ret AE 2
e A%, 2ol BAE 9 AEAY Age] 3
wol B MmN ok S AL FAT F U

Th(eH 3 9h ol QIME Aol APHY AsE of
AR, SUTS] el AN A%50R dee A%

el ¢ 4 v
Fig. 14 BLDC R 32 A58 2487 98 A}
B4 31z 9 Aol of 44E 59 1A

o
SUT7} 44 54 u BLDC R2E9] 3 o 2+ 2
i Fig. 15914 2ld 4 3ok A
UE7] witel BE 52 dfs
B 1“]”4 =l
Ea

=

wolA el vm

7
o
H
<
1o

>~
>
o
=)
fu

T *
£ QR mES B oF 3
| osl welel z

al

7ol
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Fig. 16. Current - reversed rotation

Fig. 17. Current - forced stop
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