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Project Summary

Using Intel RealSense D415 and
Cubemes SDK, find all essential angles
from this estimate, apply ROSA and
RULA algorithms

Ultimately output analysis of how long an
individual is in danger zones, scores for
each
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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 body: Add +1
Step 3: Locate Wrist Position:
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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 or 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

If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1

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

If more than 22 Ibs. or 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.
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Scoring (final score from Table C)

1-2 = acceptable posture

3-4 = further investigation, change may be needed
5-6 = further investigation, change soon

7 = investigate and implement change
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B. Neck, Trunk and Leg Analysis
Step 9: Locate Neck Position:
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Step 9a: Adjust...
If neck is twisted: +1
If neck is side bending: +1

Neck Score

Step 10: Locate Trunk Position:
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Step 10a: Adjust...

If trunk is twisted: +1

If trunk is side bending: +1
Step 11: Legs:

If legs and feet are supported: +1
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Trunk Score

If not: +2 Leg Score
Neck Table B: Trunk Posture Score
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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 (i.e. held>1 minute),
Or if action repeated occurs 4X per minute: +1

Step 14: Add Force/Load Score

If load < .4.4 Ibs. (intermittent): +O

If load 4.4 to 22 Ibs. (intermittent): +1

If load 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 / Load Score

Neck, Trunk, Leg Score
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Knees at 90° (1) Too low - Knee Angle Too High - Knee Angle  No foot contact on Insufficient Space
ground (3) Under Desk - Ability to
Cross Legs(+1)
Pan Depth

I

Non-
Adjustable
+1)

Approximately 3 inches of space between knee  Too Long - Less Than 3" Too Short - More than 3"
and edge of seat (1) of space (2) of Space(2)

[armrests
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AREA SCORE|

Non-Adjustable

Elbows supported in line
with shoulder, shoulders
relaxed (1)

Back Support

Too High (shoulders Shrugged) /Low (Arms  Hard/damaged surface
Unsupported) (2) (+1)

Too Wide (+1)

AREA SCORE]|

Back Rest
Non-Adjustable
(+1)

bt %

No Lumbar Support OR  Angled Too Far Back
Lumbar Support not  (Greater than 110°) OR
Positioned in Small of  Angled Too far forward

Back (2) (Less than 95°) (2)

Adequate Lumbar Support -
Chair reclined between 95°-
110° (1)

No Back Support (ie Stool,
OR Worker Leaning
forward) (2)

Work Surface too High
(Shoulders Shrugged)(+1)

DURATION]

Miouse and Keyboard

CHAIR SCORE]|




Skeleton Tracking SDK for Intel® RealSense™ Depth Cameras

Available
Intel RealSense Camera

View Options

Image Display

51 €nable Tracking
/] Skeleton Overlays
%] 3D Coordinates of Joints
Hide Persons

(] Depth Map

Status

Acquisition Status:
FPS:

Person Count

cubemos” [

4, 3,15)
12:3:32)

Output Log

the application
the Intel RealSense D435 S.No: 745412070235
resolution for the image acquisition is 1280x720

network size: 192 along with CPU as the computation device
initiali

image acquisition and skeleton keypoints



https://www.intelrealsense.com/skeleton-tracking/

Deliverables

Minimum

C++ code/documentation computing RULA and
ROSA for a picture - 4/25

Expected

Process videos for RULA/ROSA scores, implement
user interface for wrist dependency/other possible
dependencies, ask questions for more parts of
difficult analysis - 5/4

Maximum

Implement a training algorithm with manually
labeled images to calculate parts where user input
is required - past 5/5




New Key Dates

Literature Review

Pose Estimation Code Review
Addressing Issues

Data Processing

Data and Camera Acquisition

Use code to transform medical videos
Data Analysis

Calculate angles based on video
Performing statistical analysis

Output ROSA/RULA scores
Improvement
Output feedback

| Feburary

April

May




Addressing Problems

1) How will we prove that the angles generated by the code correspond to a ground truth? How would you design the
experiments that calibrate the camera and code? How will the ground truth be measured?

To ensure the camera is working properly, we can find some extreme poses to be analyzed and see if the skeleton
matches the pose created (i.e hands all the way out, front bending over). Calibrating the camera would require manual
measurement of these poses using a protractor after these images have been printed out.

2) What specific modifications are you making to the RULA/ROSA, and what will the final scores look like?

Wrist score- changed from angles to supported/not supported due to camera angles making it difficult to see the wrist

ROSA chair related scores - user input (can train an algorithm with manually labeled images for maximum deliverable)




Addressing Problems

3) Can you make and present a schematic of which angles you will be measuring? Can Sagittal Plane
you predict any challenges that we would need to overcome?

Coronal Plane

RULA requires a side view, while ROSA requires a frontal and side view, so the best angle
would most likely be an aerial 45 degrees to either the right or the left in front of the
surgeon, with feet visible if possible.

Transverse Plane

i
Potential challenges: < >
1)  Some parts of algorithms are difficult to measure, even with an SDK (ie: whether
chair has lumbar support, whether there are 3" space between the chair and back
of knee, etc). To deal with this, we will result to manual input at the end of the
video, or a trained algorithm with manually labeled images for our maximum
deliverable.
2) For ROSA assessment, we will have to measure the body against a plane
perpendicular to the ground. The coronal plane can be easily obtained but the
sagittal plane would require us to perform additional calculations.

Body Planes




Currently

e Use Unity Hub and Microsoft
Visual Studio as framework

e Use inbuilt function
Vector3.Angle to calculate angle
once it is obtained from the

camera, which uses the formula
a = arccos[(a - b) / (lal * |b|)]

e Figuring out how to glue
together all components of the
code to calculate all required
angles and if it is possible to

import data that is not in

real-time

w Unity Project - PC, Mac & Linux Standalone <DX11>
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(e
match the file name.

Imported Object

Common o,

c#

Assembly Information

Filename. Unity.Cubemos. SkeletonTracking.dil
palbE i e A e
Definition File [-]Unity.Cubemos. SkeletonTracking @

using System;

namespace Cubemos

public static class Common

Assets » Cubemos.SkeletonTracking > Runtime > Scripts

public static string DefaultArtifactsDir()
t

ol oo or[ o Hor

retum
FolderPath(Envi older. Local
+ "\Ci Tracking”;

¥
public static string DefaultLogDir()

return DefaultArtifactsDir() + "\\logs";

public static string DefaultlicenseDir()
i

faultArtifactsDir() + "\\license";

1 Assets/Cubemos.SkeletonTracking/Runtime/Scripts/Common.cs




Plan

e Weekly Wednesday Galen meetings, Tuesday
meetings with Dr. Galaiya

e Screen share for coding and SDK
development

e Seminar presentations to explain benefits of
RGBD cameras for RULA/ROSA (another
question brought up by our clinical advisor)

e (Camera and data arriving within the week-

datal




Questions?




