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The Study of the Test and Evaluation Item Applies QFD
in Research & Development Progject
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"Department of Defense Acquisition Program, Konkuk University

*Department of Aerospace Information System Engineering, Konkuk University

Purpose: Test & Evaluation items are main contents which verify performance of the development
system and they are deduced going through project management system stages. However, there is
no systematic or standardized framework for Test & Evaluation items, so a lot of differences occur
between projects and people are questioning whether verification items are selected for the
optimization of the development system. In this regard, this research proposes the process of
deducing Test & Evaluation items in a systematic way during a development stage by applying
QFD (Quality Function Deployment) technique which reflects customers’ requirements.
Methods: Test & Evaluation items are recognized as customers’ requirements, and QFD technique
which refines and gathers various requirements of customers effectively during general products’
development stage is applied to complete HOQ (House of Quality)

Conclusion: There is no specific methodology for Test & Evaluation items, so currently, they are
selected by including items which are given by similar projects or higher authorities. However,
by utilizing QFD technique, selection of evaluation items which goes through more systematic

process is expected to be possible.

Keywords: Test & Evaluation items, Development Test & Evaluation, Operational Test &
Evaluation, Quality Function Deployment, House of Quality

S Hole g EAFF oI #oI2 B 57}
ek A G| T AL 1] 9% el A
ol, A% 3% o £AE ZA57] 913 L1E B9
5L B UYL 23L BE 239 AuAY

T AR} jwlee@konkuk.ac kr

2018 59 149 FF 2018 69 149 FAHE A5 20189 69 159 AR &4



162 The Study of the Test and Evaluation Item Applies QFD in Research & Development Progject

}wom 152 5] 95 noh wEsn A7)
A = AR = Aotk 2y vid st

°‘§f\l€4°ﬂﬁ 37 H«l FAER Q3 J& Foll A

ﬂHLoTﬂo% =

N ox F
TERCTE-
ok 7
= 3y
© rlo
U o
ﬁ -
i
&2
rlo o
on, o2l

ﬂiqdﬂﬂﬂﬂﬂ
F7Fohd7) 2.
ol ripAZ F
WEAA S s
7h A= BrrEE
Fashm, 27]0 &
AFAEHIEAL 5 093

rlo
>
()
tjo
-1m

Apste] FHlstal ok
g3 2 AAGA A A
AHE F5ote T3 kAol Witk A&
Aoz A gRrt 52 NEAA s 9y 3
HE 2@ saolt & w71 )lom BrheEel A
Askal $hHsHA| =)o) Fojof AlP7E EHA
072 F)o] 7hsstaL, s ddn o A S FA
Z Ao F Held
¥ AR AP e o
AHYS FA4o= ko] ROC(Required Operational
Capability, 2138455 X33t F 245, 7zt
=dl 2SS FUHIA AR ste AR
o] Ha glom, fFi2Foge S5t A4t
2 5& jle dH oItk o2 ) ARttt &
¥ Mgt gi "}F%-‘/P‘qg] A48 FHIE
o] AA4 Tl = =7} o] FojA) 1L
UA Tk ol H g O]‘TOT‘—' ]‘644#7} AP -G
9% JX]”} FoEbgE
‘;}(tools o] git}

S
S N ox

23 A9 f4}

JL:[L)\}*@].O 61-;(4 o]_,_ xq]yq]xq o= 1‘1_} o}% QFD
(Quality Function Deployment, 2 7]5Z7) 7|"H-&
A Aol 4 &ahed A7aA FTHQED 7]
¥o] AHEAPEOkE A\ o2 745 AAAE o7 9
A1), A%, 2% 5 sl SHAE0] e
QA anA o7 AAste =T de] St
o] 513 glom, 1 BE A9 FAE ofnl gl B
el 7k sl

BQZ2A A9E w9 71407 Hobol 4 QFD 7]
Ml A7 AN BAE or YR YR A

o QI FFo| AT 2 W o Hr1grE o] A
HHAY L AFshe AL UE 2 9urt g Al
AH2-4]. AA AR}, 28] 3 A AFEAQ A8 7
o] QFE olg7) ahd EFHF o7 W A}
AlgE7h a3 At Ao Be alls
g wofo] 7] mEolt.

2 GG N 148

21 A 997t §22) v 4 54
A7) 3o AL

/\\:l
‘S}h*é o] hgk 55
Z+a glo

N

A A7E 27

)
ox
o\
ot
N
rlr
E
T,
by
<O,
1o, o
=
i

N
%0 I

>
'
N
)
©,
2L
N,
AN
27
z
T
=
ﬁx
<l

o
ko ot
fr o

o
e
s
®
)
30,
)
o
rir
i
>

=2
22 o M

>~ o
>
e
=

)
ﬁ
N
N
24
N

ofr
ol

2 rr
fo

—

>~
>
o,

o o Ny Ty
4 ot =%

w3

:OIL_r’

ek

_>L-10—l?_@

o rr &

o AN i oF lo 2 o K
ro
ol
=
o
olX
ol
N
¥
<
tlo
ﬂ
il
2
N
rlr
i

o
oft X,
aw

&
r

2 rr e 1
o
%
S
N

ooy X
X, o m‘I
il
é
&

O
——
_>L
fr
=)
u>;

2 o o;q oz xqeﬂgp;}
Yol A wAsSs 291 S0
@ W AHAA 2% 4
o 2ol A @ FALslo)ghe 9n
o g7

{oﬁi_ﬂ
H”-WBH
HJ@

D4 olN
rﬂ%

e J4 0 pZ O 8 orlo fE ooy
H = ¥2
=ty
= ol
==
(o] o
— -
1o
2L
rlo
ko
-
S
>
oSk
Mo
HJS
=
2
(o
fu
P~
&Y
2
(o3
o

Ip
o,
il
O
oﬂ
N
3_(1‘
Bits
-
> >
o

o] /\l_o‘u;],ol-oij\] ]
%Eﬁl AESM AR Yrtopaita Az
A-632 Process for engineering a system[5]]
able 1>3} o] B}t @ LAY £48 A
Jor, G d7E ARES Fasked A
oﬂ 7(4361—\:]-—5]._9_?_/\]_ 3 Z2AES & 3}% A%

EET

ool
il
m{o

e o
A=)

N
-

e o o X 9 fo o
o
H

&
S
ex



Jongwan Park - Jaewoo Lee 163

Table 1 Attributes of valid requirements

Division

Description

Competitiveness | The ability to maintain competitiveness should enable the requirements to be competitive.

The words or terms used in the requirements document should be understandable without further

Clarity analysis.
Correctness The requirements document should not contain errors about facts.
o If the requirements are natural constraints of the nature or if the latest technology is applied to
Feasibility ) X - . .
the project, it must be satisfied under the clear constraints that apply to the project.
Focus It must be possible to express what the requirements are, why, or by their form, suitability and
function.
Completeness | The requirements must contain all the information necessary to implement and describe the object.
Modifiability | The requirements are necessarily changeable and must be performed consistently and completely.

Unambiguous

The meaning of the requirement must be such that only one interpretation can be made.

A requirement document should not be described as more than one requirement with common

Singularity actor, behaviors, objects, or apparatuses.
Testability There must be a process that can verify that the requirements are met.
Verifiable The hierarchy of the system being described must be verifiable at the level.
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[ need decision }[

e ROC
® technical/incident

exploratory/system
development

® modified, confirmed

capability-oriented

o deriving additional
requirements

of ROC, technical/ $
incident capability etc

| e

e specification of

E TEMP

e Test & Evaluation
item, evaluation

evaluation and
procedure for each

criteria selection T&E item

Fig. 1 Procedures for establishing test evaluation items for each phase of project management
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[ Need Decision } [ TEMP j [ T&E Plan j
e ROC : 38 e ROC : 38 e ROC : 38
® technical/incident ® technical/incident ® technical/incident
capability : 1 capability : 1 capability : 1
e ROC : 12 e ROC : 12 e ROC : 12
e technical/incident e technical/incident e technical/incident
capability : 7 capability : 7 capability : 7
e ROC : 45 e ROC : 45 e ROC : 45
e technical/incident e technical/incident e technical/incident
capability : 5 capability : 5 capability : 5

® additional requirement : 27 ® additional requirement : 27

Fig. 2 Selection of test evaluation items in R & D projects
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Table 2 ROC item status in need decision of the A project

Division

ROC

Division ROC
operation type

caliber
artillery system steel wire type

artillery barrel length

total weight

maximum range

launch firt bomb

automated fire command control

digital ballistics calcualtion

fire control

automated control of artillery driving

manual fire control

fire command system

range —
minimum range

low angle~high angle

fire area
rotary angle

maximum launch speed

launch speed —
minimum launch speed

artillery driving, loading method

trigger method

dispersion degree

impact reduction

operation temperature

high explosive bomb

powerby flare bomb
bomb smoke shell bomb
bomb B
type exercise bomb

rocket propelled bomb

operation condition

protection power

surviva-

smoke shell bomb launcher

bility

fire extinguisher

driving type

maximum speed(on road)

maximum speed(on sea)

acceletation performance

mortar mobility

engine output

mounted

cruising range

vehicle ability to overcome obstacles

ability to climb

driver periscope

operation temperature

main weapon

fire power

auxiliary weapon

observatory/crenel hole

ammunition loading
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T
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l |

combat power’

w2 system master w2
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combat development
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I W3 ‘ ILS element ‘
w3 | system engineering
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Fig. 4 WBS status for A project
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Table 3 Status of reshaping the mortar system ROC item of A project into WBS

mort-ar
syst-em

Division ROC items
barrel caliber, steel wire type, artillery barrel length, maximum fire
speed, minimum fire speed
mortar retractor impact reduction

loading device

trigger method, artillery driving/loading method

tuning/elevation device

low angle~high angle, rotary angle

fire control/
fire command
system

satellite navigation system

Inertial navigation system

fire control device

launch firt bomb, automated fire command control,
manual fire control

fire command set

fire command system

bomb/fire table

high explosive, flare,
smoke shell, exercise,
rocket propelled bomb

maximum/minimum range, dispersion degree,
operation condition, power

manual fire
material

aiming hole, aiming
extension materials etc

operation type, total weight, operation temperature:

Ete to change mortar mounted vehicle
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Table 4 Derivation status of additional requirement at system development stage

Division ROC item additional requirement
caliber, steel wire type, artillery barrel

barrel . .
length, maximum/minimum launch speed

retractor impact reduction

mortar

loading device method

trigger method, artillery driving, loading | manual triggering, semi driving, manually

set fire mode

turning/high angle
device

low angel~high angle, rotary angle

satellite navigation
system

offer position accuracy, position
information, error correction to real time

inertial

fire control/ Lo
navigation system

posture accuracy, navigation accuracy

fire

' . launch firt tomated fi . . .
command fire control device | - o bomb, automa e@ re folding display equipment
system command control, manual fire control

fire command set |fire command system

emergency mode realization, artillery
barrel control of emergency fire
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Table 5 HOQ of mortar WBS 4
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