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Abstract The purpose of this study was to derive the factors that affect the development cost and the priority/weight
of effectiveness in the pre-development stage of a service robot to estimate the development cost. In particular, the
functions of service robots vary according to the field of application, and their prices are not only different but most
of them are small-scale production; hence, a cost estimation is necessary. In this research, the factors affecting the
service robot development cost in the process of service robot development and adding functions are classified as a
functional factor while the factors that affect the entire development cost due to environmental causes, in which the
service robot is operated or in the development process, are classified as an adjustment factor. The FGI was conducted
to derive the factors and a Delphi survey was conducted among 84 domestic experts to determine the weights of the
factors. As a result of the analysis, six functional factors (41 detailed criteria) and five adjustment factors (17 criteria)
were derived, the cost weight and rank of the factors were suggested. This study suggests that the development cost
of the service robot can be used as a decision-making strategy to select the operation functions in the development
process, and can be utilized as an essential tool for the service robot development.
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Table 3. The result of the funcional factors survey

nd

rd

Effectiveness

1 class 2" class 3% class Criteria . Rank
weight
Dynamic friction 0.17 39
Mobile Formal obstacle(below 023 18
Scm)
Informal obstacle 0.60 30
~20kg 0.25 36
Indoor ~50kg 0.68 28
~100kg 0.54 32
Load Capacity ~20kg 0.63 29
~50kg 0.89 21
Outdoor
~100kg 1.50 16
~200kg 235 6
less than 2hr 0.00 40
Operating time 2hr ~ 4hr 0.36 34
More than 4hr 0.72 25
Unsupport 0.00 40
o indoor 0.24 37
Communicaion mode WIFI
outdoor 0.40 33
3g, LTE 0.31 35
indoor 0.97 20
Guide
outdoor 2.12 7
SLAM
indoor 1.43 17
NonGuide
outdoor 2.56 3
indoor 0.85 23
Obstacle Detection
outdoor 2.01 10
Autonomous
indoor 0.71 26
Fall Prevention
. outdoor 1.77 12
Recognition
Resp9nd to the External 236 5
Environmental change
indoor 0.87 22
Autonomous Charging
outdoor 1.97 11
1~3 0.55 31
The Degree of 46 206 3
Freedom
7 3.36 1
. below 10kg 1.63 15
Load Capacity
10kg~30kg 2.88 2
below 50cm 1.21 18
Operating Radius
Manipulator below 100cm 2.02 9
Obstacle Recognition 0.82 24
below 3kg 0.69 27
below 6kg 1.19 19
Function Pick & Place
below 10kg 1.73 14
above 10kg 2.54 4
Direct Teaching 1.75 13
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Table 4. The result of the adjustment factors survey

B, wyEd eIy A{E 7(3.36), mlyE e
745 10kg~30kg(2.88), SLAM NonGuide 4!
(2.56), Pick & Place(2.54), £15-3+7 W 3}th-3(2.36)2
o2 oido] =& Ao F ey BE 259
ol 7wl mhE HIAAEA0.17), BFH FelE
(0.23), AWl WIFI A19)(0.24), 25 7p=ak
0]3K0.25)¢] o2 g G| 7P
ERSE

274 FE A AT 7153 ol Al FFHel o
g HE7F Q1248 Table 49k vk 24352 27 W
A PRl A, HEHE, FEEAY

Effecti
1 class 2" class 39 class Criteria ectllveness Rank
weight
Dust/Water below P67 0.19 16
proof above P68 0.46 8
below -40 degrees 0.70 5
Heat/Cold
40~ . 11
Resistance 0~80 degrees 0.39
above 80 degrees 1.08 3
Collision avoidance 0.33 13
Human contact 0.57 7
Safety
Electlrc/El'ectro'magnetlc 023 15
Certificaion
Vibration 0.24 14
Drop/Impact 0.36 12
Test
Stress 0.44 10
Drive 0.64 6
0~30% 0.16 17
31~50% 0.45 9
Technological Innovation 51%~70% 0.81 4
71%~90% 1.69 2
91~100% 2.48 1
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