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S1-1. Keyword 

: http://www.sciencedirect.com/

Keyword

: motion, movement, posture

, : analysis, capturing, measurement

: appliance, product

: usability, workload, comfort

S1-1. 
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S1. Keywords journal paper 

S2. Title screening 1

S3. Abstract screening 2

S4. full paper

S5. review 



S1-1. : Participants

9

1 Clamann et al 10
23.5(SD=2.0

1)
- 10 -

2 Chang et al. 15 30~50 12 12 -

3 Hansson et al 686 Adult 523 163 -

4 Hansson et al 713 Adult 548 165 -

5 Moffet et al. 8 21~31 4 4 164~182

6 Moore et al. 9 26.8(SD=5.8) - 9 174.1(SD =6.6)

7 Akesson et al. 12 20~32 12 -

8 Roh et al. 10 27.7(SD=1.5) - - 175.6(SD=4.3)

Marker tracking : ≤ 15

S1-1. : Measures
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electrogoniometer: 5 (62.5%), marker tracking: 3 (37.5%)

marker tracking: measure motion tracking

1 Clamann et al

2 Chang et al. 

3 Hansson et al

4 Hansson et al

5 Moffet et al.

6 Moore et al.

7 Akesson et al.

8 Roh et al.



S1-1. : task
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Task 3 ~ 5

random

1 Clamann et al

2 Chang et al. 

3 Hansson et al

4 Hansson et al

5 Moffet et al.

6 Moore et al.

7 Akesson et al.

8 Roh et al.

S1-1. : 

: , , , , , etc.  

Task

:3~5

: random

: 

(Cahng et al. 2017)
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PUI : (C)

physical user interface(PUI) 

15

Component

: (1) , (2) , (3) 
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:

(1) , (2) , (3) , (3) 

( )
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PUI –

O O O O O O O O O O
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Protocol 

PUI 

:
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3 : (prefered length: PL), PL -5cm, PL -10cm

canister
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7000 3000

: 
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: , , , , 

: (2), (2), (2), (2), (2), (2)

Helen Hayes marker set Marker set 



: 

Instruction

1.

2. (PL, PL - 5cm, PL -10cm)

: Random ( , )

: 5 (1 & 5 )

23

random 

-60º

40º

0º

task

5

: 

: 30

: 15 , 15

: 20 ~ 50

: small(≤ 33rd %ile), 

medium(33rd ~ 67th %ile), large( 67th %ile) (SizeKorea data )

24

Stature (mm)

n
(n = 2471)
(n = 2025)

1558 mm
(33rd %ile)

1611 mm
(67th %ile)

1742 mm
(67th %ile)

1686 mm
(33rd %ile)

Size Korea (2010)’s data

Small Medium Large Small Medium Large

≤1686 1686~1742 ≥1742 ≤1558 1558~1611 ≥1611

5 5 5 5 5 5 30

- - - - - - -



: 

Preparation

Main experiment & survey

Informed 

consent (5 min)

Marker attachment (10 min)

(30 min)

(60 min)

Exercise

(5 min)

Motion capture system 

setting (10 min)
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Debriefing

(5 min)

anthropometry(5 min) (30 min)

1 : 1.0 ~ 1.5 hrs

: 

26

Pipe 

task



: 

Motion camera 1

Motion camera 2

Motion camera 3

Motion camera 6

Motion camera 4

Motion camera 5

(Master)

Control PC
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Data 
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S1. 

S2. Data normalization

S3. (e.g., , )

Missing data 

Noise 

Curve fitting

Data 

Missing data

Trial #1

Trial #2

Trial #3

Trial #4

Trial #1

Trial #2

Trial #3

Trial #4

Time (sec) domain Cycle (%) domain

: Comfortable ROMs

Comfortable range of motion(CROM)

30 data

30



: 
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(motion similarity, MS)

where, Tin = time of actual product-use motion in the range of natural product-use motion

T = total time of actual product-use motion

) 30 24 MS = 24/30 = 80%

Chang et al. (2017)

= CROM 

Pipe 
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