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Algorithms Used

RULA Employee Assessment Worksheet

A. Arm and Wrist Analysis
Step 1: Locate Upper Arm Position:
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Step 1a: Adjust...
If shoulder is raised: +1
If upper arm is abducted: +1
If arm is supported or person is leaning: -1
Step 2: Locate Lower Arm Position:
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Step 2a: Adjust.
If either arm is working across midline or out to side of bady: Add +

Step 3: Locate Wrist Position:

Upper Arm Score

Lower Arm Score:

Step 3a: Adjust...
If wrist is bent from midline: Add +1

Step 4: Wrist Twist:
If wrist is twisted in mid-range: +1
If wrist is at of near end of range: 2

Step 5: Look-up Posture Score in Table A:
Using values from steps 14 above, locate score in
Table A

Step 6: Add Muscle Use Score
If posture mainly static (i.e. held>1 minute),
Or if action repeated occurs 4X per minute: +1

Step 7: Add Force/Load Score

Ifload < 4.4 Ibs. (intermittent): +0

Ifload 4.4 to 22 Ibs. (intermittent): +1

Ifload 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. o repeated or shocks: +3

Step 8: Find Row in Table C
Add values from steps 5-7 to obtain
Wrist and Arm Score. Find row in Table C.

Wrist Twist Score Wrist Score

Posture Score A

Muscle Use Score

Force / Load Score

Wrist & Arm Score

Task Name:

Scores
Wrist Score
Table A
2 3 4
Wrist Wrist Wrist Wrist

Upper B Twist Twist Twist | Twist

Arm | Arm
12121212
112222333
1 B 2 2 2 23333
3002 3333 344
1023333444
2 20033333 444
334444455
10033 444455
3 224444455
3 44444555
W 4 4444555
4 2 44444555
344455566
1 55555667
5 20 56666777
3 66677778
B 7 7 777 8389
6 2 3833880999
3 999999399
Neck, Trunk, Leg Score:
Tooe . HPEEBEEE
11233455
2223445:s
333344568
Wist/Am 4 3 3 3 4 5 6 6
Score 5 4 4 456 77
64456677
75566777
85567777
Scoting (final score from Table C)

12 = acceptable posture

urther investigation, change may be needed
urther investigation, change soon

7 = investigate and implement change

RULA Score

+

Date:

B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Position:

nextension

oo +2 1020743 BN\ 20% A
& ﬁ ﬁ Neck Score
| | \ !

Step 9a: Adjust...
If neck is twisted: +1
If neck is side bending: +1
Step 10: Locate Trunk Position:
o +2 +3 .00 +4 -
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Step 10a: Adjust...

If trunk is twisted: +1 Trunk Score
If trunk is side bending: +1
Step 11: Legs:
If legs and feet are supported: +1
Ifnot: +2 Leg Score
Neck Table B: Trunk Posture Score
Posture ! 2 2 L G
Score LBS Legs Legs legs Legs Legs
121212121212
1 132334556677
2 23234555%6777
3 333445566777
4 55566 7777788
5 7777758 838683585s
6 8 88 888/ 899999

Step 12: Look-up Posture Score in Table B:
Using values from steps 9-11 above,
locate score in Table B

Step 13: Add Muscle Use Score
If posture mainly static (ie. held>1 minute),
O if action repeated occurs 4X per minute: +1

Step 14: Add Force/Load Score

Ifload <.4.4 Ibs. (intermittent): +0

Ifload 4.4 to 22 Ibs. (intermittent): +1

Ifload 4.4 to 22 Ibs. (static or repeated): +2

If more than 22 Ibs. or repeated or shocks: +3

Step 15: Find Column in Table C
Add values from steps 12-14 to obtain
Neck, Trunk and Leg Score. Find Column in Table C.

Posture B Score

Muscle Use Score

Force f Load Score

Neck, Trunk, Leg Score

based on RULA: a survey method for the investigation of work-elated upper imb disorders, McAtamney & Corlett, Applied Ergonomics 1993, 24(2), 9199
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Procedure : , : -

https://twitter.com/motognosis/status/968494945358278656/photo/1

https://www.cubemos.com/skeleton-tracking-sdk



Implementation
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Sample Screenshot of Live Score Output






Assumptions/Modifications

RULA
Step 2A: We assumed that one arm would be working across the midline or out to the
side of the body (+1 to Lower Arm Score)
assumed the wrist would never be bent from the midline
Step 6: Posture was assumed to be mainly static (+1 to Muscle Use Score)
Step 7: Assumed the Force Load score was <4.4 |bs (+0 to Force/Load Score)
Step 9: Neck flexion and extension treated the same (+4 for neck extension to +3)
Step 13: Assumed posture wouldbemalnly static (+1 to Muscle Use Score)
Step 14: Assumed force load score was <4.4 |bs (+0 to Force/Load Score)

ROSA
Chair height and arm rests are adjustable
Arm rests are not on a hard/damaged surface and are not too widely spread.

Questions to Ask (User Input)
RULA
(Wrist Score) Is the wrist supported? Yes: +1, No: +3
(Upper Arm Score) Is arm supported? Yes: 1, No: +0
(Wrist Twist) Will the wrist be bent near the end of its range? Yes: +2, No: +1
(Leg Score) Are the legs and feet supported? Yes: +1, No: +2

ROSA
Chair: Are the legs and feet supported? (answer can be taken from RULA) Yes:
immediate 3
Chair: Is there insufficient space under the desk/can you not cross your legs? Yes: +1

Pan Depth: Is there around 3 inches of space between knees and the edge of the seat?

Yes:1 No:2

Back Support: Is there adequate Lumbar Support? Yes: check if chair between 95:110
degrees (1), No: 2

Back Support: Is the backrest adjustable? No: +1

Pan Depth: Is sean pan depth adjustable? No: +1

Ct -

Not as automated as
initially planned- lots
of assumptions and
user input questions

Tested individual
angles to see if

readings were
reasonable

Bug tested to avoid
crashing

Difficulty with
multiple people in
HEIE

Assumed good
postures to test
whether scores went
down

Documented Process
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ROSA/RULA User Input

AN

Is there insufficient space under the desk/can you not cross your legs?

Is there around 3 inches of space between knees and the edge of the seat?

Implement GUI for user input (in

Is there adequate Lumbar Support (chair reclined 95-100 degrees) p rocess)

Is the backrest adjustable?

Reduce assumptions and user input

Is seat pan depth adjustable?

Is the wrist supported?

Expand beyond real time videos

Is arm supported?

Will the wrist be bent near the end of its range?

Graphical/statistical analysis of how
long time is spent in each score

Are the legs and feet supported?

Will the shoulders be raised?

Areas to be researched: CNNs,
Machine Learning




Lessons
Learned

Importance of ergonomics and existing
algorithms to calculate scores

GUI creation

CNNs, Al

RGBD cameras and their effectiveness in
computer vision

Plan better for long projects

Teamviewer for working virtually
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Both partners worked
togethor over Teamviewer
virtually

Thanks to Dr. Taylor and Dr.
Galaiya for this opportunity




