Al FOR HUMAN FACTORS AND
ERGONOMICS

HANDS-ON WORKSHOP

Csongvai Roland

g — Estimation — Standards mapping — Deployment decision

THE QUESTION WE STARTED FROM

Can Al take over parts of the ergonomist’s job —
and where must it not?

This afternoon retraces that path: literature — synthesis — tool — your data.
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map: Fig. 1 of the companion pape

WHY THIS SESSION EXISTS

Industry 4.0 / 5.0 puts the human at the centre of system

design.
and th ch that hum:

Pose estimation, wearables and LLMs make ergonomic

monitoring scalable.

— what needed a lab n Ins in a bl

Field-ready, practitioner-usable tooling is still rare.

LITERATURE AT Al SPEED - A

WHAT IT IS
A scholarly research assistant combining literature
understanding and data-driven discovery.

Searches 108M+ abstracts and 12M+ full-text papers.

Finds, summarises and analyses evidence — with citations
Find papers cited answers to the queries on the right
Generate a report

the literature summary behind Part A

Analyze data ur Station-1 CSV, at Station 3 or tonight

Anonymous access, no sign-up: asta.allen.ai

‘ou will not listen to Al today. You will

run it, break it, and audit it.”

)

ASK IT WHAT WE ASKED

“State of the art in markerless pose estimation for ergonomic
risk assessment?”

“Which studies validate camera-based RULA scoring against
expert raters?”

“Multivariate anthropometric accommodation beyond the P5—

P95 convention?”
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FINDINGS | - WEARABLES + CLASSICAL ML

VALUE WHAT IT MEASURES

99.4% SVM
handling setting

99.94% KNN

study conditions

WHAT IT DOES NOT PROVE

safe / unsafe posture classification in a manual-

correct/ incorrect posture labels under reported

ICC 0.72 *+ 0.23 repeatability of joint patterns — 10 workers, one

cable plant

reported optimisation of ergonomic conditions vs

traditional approaches

The
returns at

FINDINGS Ill - ANTHROPOMETRY

THE UNIVARIATE TRAP

The P5-female / P95-male corner-point convention fails when
body dimensions covary — multivariate accommodation is
required.

Missing populations — older adults, children, people with
disabilities, plus-size, non-Western — are a fairness error that

propagates into design.

ry it: dined.io.tudelft.nl — 1-D percentiles

WHAT THE CORPUS REPORTS
89.66% vs 68.97% — SVM vs PCA-SVM clothing-size
classification from 3-D scans.

52 subjects - ISO 20685 protocol - 4 measures — one
validation, not universality.
DHM families: RAMSIS - JACK on ANSUR / CAESAR

[SEIELERES

FOUR WAYS THE CHAIN BREAKS

0 MEASUREMENT ERROR

Occlusion, light and camera view shift the angle

anything ¢

o REPRESENTATION BIAS

© rroxvLABELS

The “ground truth” is a label someone chose — not an injury

outcome

o STANDARDS-TRANSLATION AMBIGUITY

not a RULA decision until the ma

You will trigger all four before 16:00.

FINDINGS Il - MARKERLESS POSE ESTIMATION

WHY IT IS THE CLEAREST ROUTE
WHERE IT BREAKS

Ordinary video — landmarks — joint angles — category — RULA/

Self-occlusion, lighting, camera view.
REBA/DHM.

. Muscle force and joint load remain out of reach.
Scalable, real workplaces, no lab motion-capture.

A small angle error near a band edge flips the category

fihl=t=lexackviabatihellabivatiwiliupicoess uncertainty-aware scoring, not one deterministic label.

The Lab’s “near boundary” chip exists because of this paragraph.

FINDINGS IV - COGNITIVE WORKLOAD + HRI

COGNITIVE WORKLOAD HUMAN-ROBOT INTERACTION

76.5 — 4-class workload, EEG + eye-tracking, 34 Cobot safety is bounded by the weakest upper estimate —

features. not by the controller.

F1 0.97 — 3-class, eye-tracking only, 7 of 20 features. Transparent policies over black-box speed

Weak link: ground truth is NASA-TLX-style proxy labels.

THE GAP — SO WE BUILT ONE

WHAT THE LITERATURE LEAVES OPEN

St technical results — thin field validation. P ; 1 -
e in field vatidation The missing artifact is a field-runnable,
Black-box outputs block practitioner audit. auditable demonstrator. So we vibe-coded one

Credentialed, hands-on training is scarce — and practitioners this morning.

ask for it.

Part B: you run it.

2026. 07. 04.
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THE NEXT 120 MINUTES Al ERGONOMICS LAB — QUICK
START

ergonomics-lab.tiiny.site

The chain — briefing
Open the linkScan the QR or type the URL into Chrome

Station 1 - Al Ergonomics Lab — measure it, then break it
Tap Start camera Allow camera acc

ion 2 - Train your own classifier — the neighbour
Statiol ain your own classifiel the neighbour test Warlpinspaistand Ry
Flip camera
Buffer - stretch

Station 3 - LLM as standards translator — audit it
SCAN TO OPEN

Works on phones and laptops

Station 4 - Deployment mini-report

Takeaways + the reveal

Runs locally in your brow 0 image or video is uploadec

Stuck? Reload and allow the camera - or use Load photo - CSV rescue: Copy CSV.

STATION 1 - MEASURE — THEN BREAK IT STATION 2 - TRAIN YOUR OWN CLASSIFIER

teachablemachine.withgoogle.com ‘- Pose Project
BREAK-IT RO WHAT THE TOOL DOES NOT SEE
Turn FRONT-ON — the side-view assumption collapses.

Occlude one arm — vis drops, the needle jumps. b N -m VIG New Project — Pose Project.
THE NEIGHBOUR TEST
Step into backlight — tracking degrades Class 1 — rename Neutral — Webcam — Hold to Record — 40-6(
samples, move a little Swap seats. Run THEIR model on YOU. Note
Hunt a boundary — park the trunk at 19-21° and watch
the band flip. Class 2 — rename ForwardLean — Webcam — Hold to Record — i iR e

40-60 samples while you lean forward
Who defined “bad posture”? — proxy label

PR . o
Train Model — Who is missing from the training set? — representation
bias
Preview on yourself — watch the confidences follow you
So these bands are NOT full RULA scores — the signal-

to-score translation is yours to audit.

Freeze — Mark each posture — CSV at the end.

STATION 3 - AUDIT THE TRANSLATOR STATION 4 - WOULD YOU DEPLOY IT?

PROMPT A — MAP ANGLES TO RULA (USE YOUR CSV NUMBERS):

configuration & placement model famil

PROMPT B — HALLUCINATION TEST:
training population estimated construct
ding to ISO 11 for standing , what trunk

e limit, and what i e upper ith - “Would you sign off? Which

ground truth / proxy label standards mapping
field stops you?”
PROMPT C — WHERE IT ACTUALLY HELPS:
ummar 2 camera-based quick
irement is 2 E v ithout £ e or repetition P wo s ecommendec

rt validation."

PROMPT D — YOUR OWN DATA (PASTE 8-10 CSV ROWS FIRS

the five amber item: ] INE real task from your own work - 8 min write - 7 min

Full schema: Section IX of the companion paper — a chain audit, not a black-box score.
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THE PIPELINE BEHIND THE LAB

ture — synth >\ i tool — your data — built in one morning, audite

Wearables and pose estimation are mature — generative Al is early. RROBLEM "'TEggI:RE 4 SINIEESS V'BﬁggLDED

— pic e ure end to deploy, the early end to o Agentic review ov P Prompt
in the fic 08M+ abstracts ) veb app; R

Reported accuracies are high — and laboratory-biased. a ith citat

you broke ¢ - tool with a desk lamp and a folder
The limiting factor is not the model. It is the audit layer: you.

the Lab - Asta - any
LLM

You just ran stages 4-5 yourselves.

THANK YOU

Questions — and your neighbour-test stories

Csongvai Roland

and the tool remain available afte
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