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Abstract The application of robots has been expanding and diversifying. As a result, the overall
consideration of individual applications is required in a complex way for the effective implementation
of robots. Hence, the role of SI (System Integrator) companies in the design-building-realization-
maintenance of robot systems is becoming more and more important. This research conducted a
diagnostic assessment of Korean Robot SI companies to present tangible and quantitative results. In
particular, we examined the general status of Korean Robot SI companies and performed the level
diagnosis of sample 100 companies by using the Japanese SI skills standard. The targets for the level
diagnosis were categorized according to the SI engagement into three groups: manufacturing, service,
and manufacturing and service robot SIs. The results of our analysis showed that the Korean Robot SI
companies earned 171.4 points out of 351 points (total score) . Specifically, the "Safety support area"
among the five diagnosis areas achieved the least score of 39% of the total points, and it was concluded

that strengthening the capacity was the most immediate requirement.
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Table 1. Status of domestic robot SI companies for
the past 3 years
(Unit of total revenue: Million Won)

2017 2018 2019 CAGR(%)
Number of
establishments 461 532 742 26.867
Number of | go07 | 6386 | 8857 | 21.427
employees
Total revenue | 955,663 | 1,051,904 | 1,444,229 | 22.932
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Fig. 2. Growth rate of sales and employees for the
next 3 years
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Table 2. 2019 Business scale by 7 major sector of

robotics
SMEs
Major Middle (Small and
. R Total
company |market ent| mediumsized
enterprises)
Industrial 10 18 497 525
service
robots for - 10 234 244
professional
service
robots for
personal 9 - 97 106
&domestic
use
Robot Parts
& SW 1 8 1,351 1,360
Robot system 1 4 737 742
Robot
Imbeded 1 1 156 158
Robot service 14 36 1,125 1,175
Total 36 77 4,197 4,310
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Table 3. Skill standards for robot system integrators(Robot Sler) [Skill standards] ®

Detailed Evaluation area

No Evaluation area (check-up item)

Project management skills, investigation countermeasures against patent/design rights infringement,
1 | organizational structure | robot safety training capability, overseas response capability, after-sales response capability, available
facility size for product

Basic SI Knowledge, capability to draw up specification, capability to draw up contract, capability
2 sales technique to count up expenses and proposal, task verification capability, verification proposal capability based
on practical skills, capability to propose verification through simulation

Process analysis capability, process analysis capability, cost-effectiveness analysis capability,

duction techni
5 production technique capability to draw up facility specification

Safe structure and instrument design (calculation) capability, electrical design capability in
4 safety support consideration of safety, risk assessment capability, and on-site response capability in consideration
of safety

Mechanical design drafting technical support capability, CAD design agility, hand design response
5 mechanical design capability, robot support fixture design response capability, design capability using appropriate
actuators, design capability using appropriate sensors

Network responsiveness, control panel design capability, electrical CAD capability, wiring diagram

6 electrical design
8 design capability
Number of companies that can respond, capability to respond to robot types by application,
7 robot control simulation response capability, response capability for communication, force sensor response
capability, conveyor tracking response capability, additional axis control response capability, control
program response capability, teaching response capability
. . Character recognition response capability, barcode two-dimensional code response capability,
8 image processing ) - ) e
external image inspection capability
9 system control Motion control responsiveness, touch screen design capability, network design capability, PLC
Y programming language capability, middleware information linkage response capability
. .. Dynamometer ~ wiring responsiveness, in-flight wiring responsiveness, LAN construction
10 electrical wiring

responsiveness, control panel manufacturing responsiveness

11 | mechanical assembly | Machine assembly capability, piping response capability, assembly precision evaluation capability

Quality analysis and confirmation of the final product, drawing revision management capability,

12 Warranty program version control capability
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Table 4. Example of detailed evaluation area by level “Competency of mechanical design”

Detailed
Evaluation area

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Parts drawings

Part drawings

such as according to JIS There is a frame
Mechanical Based on the assembly 8 of a welded
X - . i standards from
design drafting |[Have knowledge|punch drawing,| drawings of structure, and JI
K X K . assembly
technical of mechanical [there are design| mechanical ) ; standard-based
. o . ) drawings with a .
support design guidelines for | devices with a part drawing
s X X frame of a cast
capability the outsourcing |simple structure can be drawn
structure can be|
can be drawn up
drawn up
up
Have techniques|
. d Can assemble )
according to the There is a part
3D models and . .
purpose of |Have knowledge check the There is a part|design assembly
CAD design CAD, its of machine |[Can use the 2D|Can use the 3D . design using the| design using
o . . realization and X X
agility characteristics, | design and can CAD CAD . surface function| parametric
X interference of R X X
and the outsource it . using 3D CAD | functions using
- the entire
characteristics . 3D CAD
CoL device
of software
There are
There is a strength
. X Have knowledge X There is a There is a There are calculations
Hand design There is calculation of K N X . .
of robot hands - design of the design of a designs of such as
response knowledge of the gripping o . )
. and can request gripping hand | hand using a [several hands off workpiece
capability robot hands . force and the it .
outsourcing suction hand | hand changer one robot weight, hand

adsorption force

structure, and
feed rate

Robot support
fixture design

Have knowledge

Possible to
outsource the
robot support

There is a

There is a
design of the
support by
calculating the

There is a
design of the
structure of the

of robot X design of the |strength of the O
response according to the . driving shaft
1 supports robot support |structure in the
capability type and use of] ) type
speed, increase
the robot
and decrease of
the robot
Pneumatic equipment, Hydraulic equipment, Motor equipment, Stepping motor,
Have techniques| Possible to Servo motor
. such as select and
Design A
s . pneumatic, outsource a
capability using hydrauli drivine devi
Appropriate ydraulic, riving deviCe 1T design using|To design using|To design using|To design using|To design using
actuators stepping motors|suitable ﬁ_)r the| 1 of the above |2 of the above |3 of the above |4 of the above|5 of the above
and servo operating types types types types types
motors environment
Sensor for detection, Sensor for measurement,
There is a Image sensor
description of
tie A sensor
Design capability| . suitable for the
R characteristics, . .
using e sensing object
. classification, X . . .
appropriate . environment There is a There is a There is a
operation B . . . . .
sensors principle can be selected|design using the|design using the|design using the

terminology of
various sensors

and outsourced

above 1 model

above 2 model

above 3 model
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acquired score
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Fig. 7. Average score to full marks by evaluation area

Table 7. Average score to full marks by evaluation

area

No Evaluation Area Atzegiﬁen?::li: rank
1 mechanical design 22(61.1%) 1
2 robot control 35(55.6%) 2
3 electrical design 12(52.2%) 3
4 image processing 9(50.0%) 4
5 | mechanical assembly 8(50.0%)

6 sales technique 18(50.0%)

7 | production technique 11(50.0%)

8 system control 15(48.3%)

9 electrical wiring 9(47.4%) 6
10 Org;gﬁf;‘;“al 18(43.9%) 7
11 warranty 6(33.3%) 8
12 safety support 8(28.6%) 9

3.4 SI Al =0F 2t 4 HlW
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Table 8. Grouping of evaluation area

No Result of Grouping Evaluation Area
robot control
1 Robot/System control system control

image processing

mechanical design

2 Mechanical Design & Product
mechanical assembly

electrical wiring

3 Electrical Design & Product
electrical design

4 Production Technique & Safety| Pproduction technique

Support

safety support

organizational structure

M ing Techni
5 anaging - echnique sales technique

warranty
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