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Abstract A developer solves problems with isolating failures if faults are detected when inspecting missiles using
the missile assembly test set (MATS) and then resumes the testing. In order to identify faults, it is necessary to
analyze the data coming from the equipment, but the information received may not be sufficient, depending on the
inspection environment. In this case, the developer repeats the test until the problem is reproduced or checks the
performance of each piece of equipment that is related to the fault. When this task is added, schedule management
becomes problematic, and development costs rise. To solve this problem, we need to design a MATS in a systematic
way to increase fault coverage while satisfying the required reliability. By designing the necessary processes for each
procedure, it is possible to reduce the fault identification time when a fault is detected during operations. But it is
not possible to guarantee 100% fault coverage, so we provide another method by comparing costs and effects. This
paper describes a development method to enhance the reliability of the missile assembly test set; it describes the
expected effects when it is adapted, and describes the limitations of this method.

Keywords : MATS(Missile Assembly Test Set), Fault Detection, Failure Isolation, Fault coverage, BIT(Built In Test)
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Fig. 1. Block Diagram of MATS
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simulation
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Fig. 2. Configuration of testing missile
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e BIT d2oz AL 270 Z2A2~9 BIT
28] A] MATS A28 22 sgjs]ok als).

%3] A] PBIT ¥ CBITZ S35 HHZ2A~
$E3 Fgk Aol ugk 4 oFE st
Fig. 4olM= HUZEZA 25 A9jsta BIT &5 o



As7)&8s a7 A19F A8S, 2018

gl

k]

= ok Mo
= 3 oo
M_M%qor Il ]
& % LTI P=mL
o < o) " = sclsls T AR T oA &
[ ~ =
N L N 3 £S5 8 Boopop oI BB
g %ﬂ;],xmamaq s ™ S z T o g mﬁianﬂ%
= WM o g o Ba ko A =TT Buwgw
S oy C J oy B %o T 3 @ - ME BN = o T o
o ~TH kel .~ —_— —_— 2 — TH —_— il
2 wMi%ﬂa%ﬁa O N L MR
5 iy o TR P o £ 56wl a = ol
5 waa%%ﬂwﬂxa&%% - | A E S
; %@%%ﬂ@nMMm@ﬂn moooTE gl Spn rilzs
o = N — o A < rsU X X’
° %#%%W@gmim@ﬂ@ g =L 3 o B rITE
~E R X .0 S mr i e Wm 0 = CLS & L ™ -
T ©° — W N iy o 3] iy K o< SN I - — QO i W N Nfo 100
A T = % Sz ! . s g = <5 A T
aldd N I X, o < = do X N o B s = 8 | = o F T = % B =2 =<
d.dﬂ&%ﬂ%ﬂ%%ioﬂ% ™ gwm? omm44 Leﬂogmo%mﬂmo_s 7l
X s - A ) W ®r = = 2] T ﬁo;.e =
o) = Wozo T ) Kl %o oy Z|2 2 o N A
R TR R i3 A T do W N
7 X T A O o TR o e K
A o = E < e N ~ _ E N
- R Mmimou;ﬂovﬂ_iwﬂA 4T E i Mﬂ_zfﬁcgwiﬂ o
i = A o T o5 W = - N L 5 N o ok X
wp oy o oo oE o3 < W |2 ok 2
WOE T o ol 2 | & Mo i IH
K &.M%%ﬂu%oxﬂﬂesi W< al € |8 < ~ o M o
p R ﬂ@@%%i%%ﬂﬂ & ok & 3 n
e =S~ g X = o o = o T = TR
N %o Mo iy T oo o oo < = S woRe -
o T e bR MR R R maonn TxZar
g W om o oo g%.jjﬂ X N
<5 0w z 53 B s T o D
s 02|35 soiit: TPicy
T N g S = do T o) g = T Aaﬂiaﬂ
5 2 = s £ - o o ol otz o g
= 5 " oy N E5 32 Z R or T e e
g |3 ;] TEE “El| 8| |EB By 2w Lw T TR
g £ Z oo 8 5 g = & oo o B
= S - o o 5] N 1rO1ro,£E 0 OLJI
S . E ] 154 il n Mo iy 2 WID. <O o o_ B Hn o
S|E|&8|E|g o < = I I 2 T W (-
g = s H X o SO 1) K oo B
E|E|&|§ = = = r i : o ~
212|282 E S I Bz | 5 TEHE g G o o 3K S
HEHEEE a o P 5 £ SB|, & = o R ol
AHEIHEE L i = || 2| |58 i A
JEIEIENEIE I £ hdm©n | & | |53|3 bR R T g cvEla
cls|s|s|s|%|. g Iﬂ%l.@ 3 2 £8| £ . o m < RN =
anwmm g M:HEATMEF S s S % ﬂ%wﬂcwﬂ%%. !
12 E|28 PR iy Mo B o LW s o}
5|85 |6 °le g =1 < oS ‘_. ._. 3 ! —~ oE @& % 1H T O
n.um o = -~ ™ o _._m._ = .&.a Eo ﬂﬁ s_v — m ﬂy! ol Eo m Jﬂ B &0 o_U O_H = .AL
PR 2188 g v o} N = = E Ay oA Ho o 9 o o B o
818|888 BBy » = 2.8 & T ©
8 g | e N el 2 w =B n o ®o= iy 4
JEAEAEAE: £ Ao 5 o s s g 52|~ MLHO%%WTNHWTWQAT,MM
g | 5 RO = o = 2 = =" |w N DRI = % % I
® K < 3 = . T _— — (LI
S m M = 3]_,_Al ‘Wrﬂﬁ_uﬂﬁn m m F..Wnu“ o zT_ﬂTdﬂﬂo o) U ok
' =] o Y mmEOn# . T I =] ir
s g 2 | < 3.n7n%drz
2 g YT 52
o =
=

40



ek gd e Ay A 1% A by
= BITZ Hh2 g 7hedh ZE(O)3 #7353 4, 7|0 & SHAIH
A&k 7Hsdk BE (/)R o] Fofxirh
4.1 7|tz
H) O E I o d 7 = A
Main Console Target Simulation Console il CBITS S8 =t A3 & MATS7F a2l
e FAT 5 gdof Bt 2 P A& 5 ok
Module#01| #02 | oo o #n | Module#01| #02 s ee| #n A ebm = AAF AlHo|A MATSE =& &=t
Inspection#01 O O O @Zﬁ ‘}f‘gg }‘] Q@O] @%HU‘E %‘T"i‘} @5‘_%‘ %6]] J—-’—Xo]—
Inspection#02 O O A Aol 3l F7}F Algko] A4 Ho] Frv]go] WAl
s ek SAlo) AR A4 Y4mst wekd @
[ ]
: 717kl QMR E AlFE A = QiTh 3 MATS7H
inpectontn | () Ol O 0O Adert okeA FU1Hes Hie sdsed, d9
F715 AA AR & 5 o] E8HEE 2 F A
Fig. 6. Matrix between inspection and process
57|~
MATS £8 % A9l 2EHW WF A ATy, 2 oS
. ey =] - 2~ S
24 9 Ev) ARNTyel AR Qudoz gy g P T witel REshe Aol X9 Ae
== A = Z35) 2~
Fol Aol g AW Al A g gwe g o eol SO 100%E SR S Sl
erx)7]), A&k}, BIT So.2 4835t 114 29 A7k
(T2 FL3ITE 2 gAES BITZ sk F7F Al 100%
Zro] g HA| o, AARA &2 A5 F7t e
MR F0)AIe] R
MATS A28 74& W7 o BITE dAstel da  Forcent
& A 73 Fet G FEREe] A 9 EHAE
ER3L ¥ Table 39F 2t
Table 3. Reduced time after CBIT application 0%

Time Total number of Number of Tp
module calls

Before 160 17

After 160 5

3.3 SuEAM

Fig. 69} #+o] MATSE 53 ¥4 & = 5E
o &3S BEE =3 BITE £3 4IPS 24
gtk MATS 28717t 5 Table 39} 2°] & 160W &
3t BES ARSI SWS Alg yHA
BITZ A" A ¢] 7Hssit) o]d 7148 3l
8% 96.9%% AHEETE 27 AA A
89.4%°]1, CBITE $I% A28l HAE
=% A9E g5k

=

41

Time

Fig. 7. Fault coverage

R EEER RS BRI
B} grata A EE Sk
I} AIZEe.= sk of l7el|, AR
B4 se] 4 5ol e A

F7h Az A A,

B
o
94N
od
Al
= T
okoﬁ

¢
=2 oo
§ =
> ol
o)
N
52

B

A
] B oE AL A2 ZEE MATS
EloTE 4

fo
-
)
rie



FFAE & =B A9 R8T, 2018

[
2

Y,

i o o
A
i
b
m)
o~
1o
&
o T
1>
g
)

[
o 4
o

off
ol

ol

N

(o}

_gl:'

R

i

o

o

>
tlo

os}
=g
= N

i
ox,
ok
k1
o 1k
o o
o
e
f

:<I>1::
ofl
(T
R
at

bas
2
o,
of
ot

ot
R AIZE el A 2 A 5 e = N Uy
3} g3 BAS Fo okd B3 gigk Itk 2
L3}
References

[1] J. L. Anderson, “High Performance Missile Testing(Next
Generation Test Systems)”, Proceedings
AUTOTESTCON  2003. IEEE Systems Readiness
Technology Conference., pp. 19-27, 2003,

DOLI: https://doi.org/10.1109/AUTEST.2003.1243549

Ron Drees, Neal Young, “Role of BIT in Support
System Maintenance and Availability”, IEEE Aerospace
and Electronic Systems Magazine, Vol. 19, No. 8, Aug.
2004.

DOI: https://doi.org/10.1109/MAES.2004.1346885

Sung-Woo Kim, Byoung-Hwa Lee, Won-Hong Chang,
Woo-Seop Oh, “Design and Verification of Built In Test
For KUH”, Journal of the Korean Society for
Aeronautical & Space Sciences, Vol. 40, No. 7, pp.
623-628, 2012,

DOI: http://dx.doi.org/10.5139/JKSAS.2012.40.7.623

Wan-Ok Heo, Eun-Shim Park , Jung-Hwan Yoon,
“Improvements in Design and Evaluation of
Built-In-Test System”, Journal of the Korea Institute of
Military Science and Technology, vol. 15, no. 2, pp. 111
-120, 2012.

DOI: https://doi.org/10.9766/KIMST.2012.15.2.111

Handbook of Reliability, Availability, Maintainability
and Safety in Engineering Design, pp. 396-397.

(2]

3

—

[4

[}

[5

[t}

42

4o

4} Z(Sang-Hoon Koh) [H3]

]

i

02011 2€ : gt A7)
AFE TS (FEAAD

02011 1Y ~ @A : LIGY =Y
FERENAT A AYATY

FEF7], MATS, AEE2, RAMS

5 M

Z£(Seok-Choo Han) [H3|¢#]

*1991d 29 : Asfgtul AR}t
I (FEAh

©1999d 124 :
gt (F3AAh

020054 59 : SIUC(W=) AA-E
EE RG]

©2005 19 ~ 2007 10¥ : A4
A2 FAAGE AdATA

~ EA) : BgAsiTa AYAT

SIUC(=) A

©2007 12¢9

A

1=
Aok

FE), S, AR5

0| Al Al(Key-Shin Lee) EGLE

>

oft

0200051 9€ : AvAdiga Ay
813} (38}

020041 2€ : At 4k
83} (A

020043 49Y ~ @A : LIGY =Y
FEF7|AT4 AT

oft

Al o)A, A=A



Fregt Hd gue A=

o) ]
Fe

_?__]

s

il

7

1=13
=2

tg-

i

o
T

0|

AK(You-Sang Lee) [H3]H]

02006 2¢9 : As|gw HFET
st} (F3HAD

020061 3¢ ~ AA| : LIGY=Y
FEf71dTa Add+4

Z 8 =H(Yong-Kuk Kim) [(H=l#]

02007 8¢ : st AklEet
I (FEAAD

02007 8¢9 ~ 20114 129 :
AT s A7

02011 12¢¥ ~ &A : LIGY =Y

FER/ATE AYDT

=

<TAEoR
FrEF7], EFTFAAILS), SCM

Bt = Si(Dong-Hyun Park) [H3| 3]

02011 8¢ : gt HAFA
HFE s (23Ah

02013 89 : FFhsta A
Bl S E e (34

Ta AT

<ok
FEF7], HEEA

43




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


