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Development of solutions for the measurement and analysis of Human Behaviour
and interactions with their environment

Headquarters in Nancy, France
@
Founded in 2002 555
Mother company in 1985 ooo
10+ full-time employees 0
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41 years of expertise with industry and research laboratories



R&D Supply of turnkey Services
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Our solutions

Ergolife

(carTiv

Expert solution — multi-sensors,

scalable. modular Workplace Mapping via posture




(CaPTIV

Objective solution for multifactorial diagnosis
of occupational risks by measurements

Compatible in real and virtual situations

Postures Muscle load Heart strain Work
environment,
cogitive load,...




T-Sens sensors

Motion Capture “ 6
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CAPTIV full concept
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Compatible with all types of environments
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Workplace mapping

Typical applications
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Evaluation and

Ergonomics study comparison

BN

()

\/

. Internal standards
Training




ALSTOM

“CAPTIV is a very innovative means
for measuring the ergonomics
impact of our current and future
activities at ALSTOM, by capturing

reliable and accurate data.”

Customers testimonials

—
CNGIC

“CAPTIV enables me to save a lot of
time and makes my posture
exposure analysis much more

reliable.”

GR

GROUPE ROCHER

“We acquired it for addressing our
work hardness issues and for our

workplace ergonomics studies.

A complete toolbox for our studies

and daily activities with our Health

department.”
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In
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Activity Module

Included in CAPTIV software

@ Record a video

Task analysis by
observation

Import of video files Import video and
observe

Tagging of pre-defined tasks

y Al (optional)

NEW - Automated b

| @ Detailed
ml-'-'-l— analysis
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Posture Module

Included in CAPTIV software
3D avatar

Adjustable non-instrusive straps o o
Colorisation of joints based on

Posture constraints postural constraints

green, and red

IMU sensors

* 9sensors for upper body measurement
15 sensors for full body

Real-time data transfer to PC
And/or

Recording in internal memory:
no limitation with range or
distance




Posture Analysis

Included in CAPTIV software

Funnel analysis

Job mapping: « macro » view and
prioritization of constraints

Analysis per joint, identification of
postures and joint axes the most at risk

Correlation with task analysis for
identifying tasks with the highest
postural strain

From MACRO...

\
T
& & P

Overall risk mapping

Detail per joint and axis

... to MICRO
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EMG Module

Included in CAPTIV software

Measurement of muscle |
| Od d Pulling Pushing Lifting Carrying

Analysis of static and
dynamic contractions

Comparative analysis (with
or without, before/after, ...)

Relative analysis (% MVC)
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Heart Rate MOdUIE Base module (included)

Donnée Valeur Etzt | Conditions
FCM (Fréguence cardiague Date : 25/07/2025 14:30:32.835
moyenne) 107.58... Nom du projet : Monteur Pneus

Date de début : 02/06/2021 10:11:57.778 Durée : 6:56:30.000
FMT (Fréquence maximale Zones d'analyse : Durée d'analyse : 6:56:30.000
théorique) 130.0B...

CCAmoy {Colt cardiague
absolu moyen) 27.5BPM ‘

R Coiit cardi Les résultats proposés sont des projections sur 8 heures. L'utiisateur assume 'entiére
rehh‘-??.:oge?:; Fardiague 25.0 % ‘ responsabilité de l'usage de ces résultats.

Ergonomics objective el > [r— e

CCR50 (Durée ol le CCR est . ) | mndice: 11715
A e Y supérieur & 50%) 4769.3s ‘ ) CCAmoy (Colt cardiaque absolu moyen) : Modéré
d supérieur & 60%:) 3318.3s 0
a r u O u S n e S S CCR"B_[J (DEIFSS;E; le CCR est 919.95 CCRmoy (Coiit cardiague relatif moyen) : Plutst lol| Méthode Frimat
supérieur & 80%; .

Highlighting the most impacting tasks _ indce 2525

Suppo rt for decision Optional module: Methodology of Dr Philippe Meunier

Analyse cardiaque du Dr Meurier | CCR  Classe

Grille de pénibilité Meunier P., Smolik H.J., Knoche C.

Abaque du Dr Philippe Meunier ©

B Bxcessi Valeur Indice de cotation
Plutétlourd P s

Better understanding of the skills

O || attecte e
required for the job position *
Preparation for return to work after — e

heart issue

Validation of job accommodation or
reassignment

0 2 0 & & 100
CCRmoy (Colt cardiague relatif moyen) (%)

Distribution de la fréquence cardiaque $lay

Max : 184.0 BPM

106.00 BPM

Min : 53.0 BPM

‘ ” A Fréuence Carciaaue
@ m  ®  w o e @ B M 10 10 170 1
Fréquence Cardiaque (BPM)

J12.00.00.000 Jsc.0000 J12.00.00.000 oo 1200000
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SCORE Module |
* Posture of upper limbs (neck, trunk, arms)

Optional * Duration and frequency of posture and activity
* Arm muscles exertion
* Environmental factors (noise, vibrations, etc...)

RULA indicator

Analysis of constraints on upper limbs

RULA By CAPTIV

Task Description

RULA

07/02/24 14:24:36
07/01/25 17:18:04
0 min 38s

Right Limb

Average RULA score (/7)

werage A score: Arm and Wrist (/9)
ge B score: Neck, Trunk and Leg (/9)

ore 1-2
ore 3-4
ore 5-6
ore 7

W
/

/

2/ 4
/4
/
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Comparison RULA

Without assistive device With assistive device

Score RULA moyen (/7) 37 Score RULA moyen (/7) 42 Score RULA moyen (f7) 35 Score RULA moyen (/7) 35
Score RULA A moyen: membre supérieur (/5) 35 Score RULA A moyen: membre supérieur (f3) a3 Score RULA A moyen: membre supérieur (/3) 39 Score RULA A moyen: membre supérieur (/5) a
Score RULA B moyen : Tronc, nuque et jambes {f 9) 35 Score RULA B moyen : Tronc, nugue et jambes {f 9) 35 Score RULA B moyen : Tronc, nugue et jambes (/' 9) 3 Score RULA B moyen : Tronc, nugque et jambes (/ 9) 3
% de temps par score RULA % de tamps par score RULA % de temps par score RULA % de temps par score RULA
I Score 12 60.49 % B Score 12 I Score 1-2 B Score 12
Seare 3-4 Score 3-4
Score 3-4 Score 34
Seare 5-6 Score 5-6
Score 5-6 Score 5-6 86.31%
7231 % B soore? B score? 8278 % I score 7 B Score 7

‘ 154%

7.64 % 13.02 % 13.69 %

21.81%

3033 %
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SCORE MOduIe * Repetitiveness

Optional * Force — muscle strain
e Straining postures and movements
OCRA Checklist and Index * Lack of sufficient recovery periods

Analysis of repetitive tasks

Page1/3

OCRA Index by CAPTIV - REPORT TEA

Task Description

Task name Logistic Warehouse A

Date of measurement 12/11/2024
Date of analysis 12/12/2024
Record Duration 14 min 18s
Number of cycle 2

Author D. Martin

Task Risk
OCRA Index
Interpretation

OCRA Index Interpretation
>9
4590
3545 Slight Risk
2235 Borderline
15-2.2
<15

Recommendation Impove working conditions
Health surveillance
Training
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SCORE Module

. Assessment of the maximum acceptable weight during load grabbing
Optional

and releasing phases, considering:
* Operator posture

: * Grip type
NIOSH Indicator e Load values

Load lifting analysis

NIOSH Lifting Index By CAPTIV

Task Description

Project name NIOSH
Date of measurement 04/09/25 11:26:13
Date of analysis 07/01/25 17:19:53
Recording duration 7 min 55

n.ferveur

Revised NIOSH (23kg)

Lift Evaluation

Number of Lifts
Total weight lifted (Kg) . % of lifting by NIOSH Index
\Weight lifted per hour (Kg/h)

Average recommended weight load (Kg)

Frequency B Unstressful
Unstressful (LI <1) . 2.7 /min m Potentially Stressful
Potentially Stressful (1< L1 <3) . 0.7 fmin

m Highly Stressful

® Forbidden
Highly Stressful (LI >3) 0/min
Forbidden 0.6 /min

Recommended Lifting Index Horizontal Vertical Distance Asymetric Frequency Coupling
Lift 'Weight Load (RWL) (L) Mutltiplier |Multiplier (VM)|Multiplier (DM)| Multiplier (AM)| Multiplier (FM) | Multiplier (CM)
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Centers for Disease Control

and Prevention

National Institute for Occupational
Safety and Health

Lifting score of

NIOSH Lifting Index By CAPTIV

Task Description

vertical

Project name NIOSH 2000000000000000
Date of measurement 04/09/25 11:26:13

Date of analysis 07/01/25 17:19:53
Recording duration 7min 5s

Author n.ferveur

Profile Revised NIOSH (23kg)

Lift Evaluation

Number of Lifts 28
Total weight lifted (Kg) 105.1 % of Llifting by NIOSH Index
Weight lifted per hour (Kg/h) 889.9
Average recommended weight load (Kg) 5.2
Number Ratio Frequency H Unstressful
Unstressful (LI <1) 19 67.90% 2.7 /min u Potentially Stressful
Potentially Stressful (1<l <3) 5 17.90% 0.7 /min m Highly Swessful
v ® Forbidden
emplacement

vertical Highly Stressful (L1 »3) ] 0% 0,/min

Forbidden 4 14.30% 0.6 /min
Recommended Lifting Index Horizontal Vertical Distance Asymetric Frequency Coupling
{L1) Mutltiplier |Multiplier (VM) |Multiplier (DM}|Multiplier (AM)| Multiplier (FM) |Multiplier (CM)

“ H
paint médisn shtve emplacement point de projection
les 08 de langle interne

horizental

Vue de dessus oint de projection

emplacement

horizonal l

lateral

t" point médian entre
les 0s de l'angle interne
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Compatible with
multiple third-party
sensors




Pupillometry

Calculation of cognitive indicators based on pupil movements ®

and eye-tracking data. - e 3 &

Processed Video Significant Peaks
Peak 1-Time: 0:02 Value: 0.65
Peak 2 - Time: 0:17 Value: 0.51

Peak 3 - Time: 0:37 Value: 0.47

Peak 4 - Time: 0:57 Value: 0.91

Time Spent in Load Categories

Active (02-0.)f l151%

|
Overload (0.7-1. (])wl t?e 5%

0 10 20 30 40

Percentage (%)
» 0:51/143

EXPORT DATA

Cognitive Load Over Time

1

Normalized Value
o
o



CL Indicator (cognitive load)

Processed Video

Time Spent in Session Classification of cognitive load into 3 categories (low, medium,
and high):

: Minimal mental effort, spontaneous mind-
wandering or resting periods, highly automated activities.

Intervals of Interest

: Active participation, interactions,
i targeted task execution.

Interval_2

Interval_3

Interval_4&

- High (70%-100%): Intense concentration, problem-solving,

%‘ L B | , reactions to unexpected events, studying, risk of overload in
" NN“ l ] | I‘ case of prolonged practice.




CPI Indicator (conscious perception index)

Conscious perception oscillates between internal signals (thoughts, memories, emotions) and external stimuli (sensory
data, events, people).

Processed Video Time Spent in Session

Classification of conscious perception into internal and external
signals:

- Internal signals (0-50%): The subject is immersed in their
thoughts and reflections; they are “lost in thought.”

ntervals of Iinterest

: The subject actively interacts

| “” ‘ ‘IIII' .Il"l with their environment, absorbs information, and visually
- tracks elements.




CAPTIV
In Virtual Reality

« Making measurements in VR »




What are the benefits of Virtual Reality ?
o

Training Design and virtual prototyping

Supporting Innovation

process
Rolls-Royce and Qatar airways are training their Shared virtual environments allow a collaborative work
maintenance engineer in virtual reality (L'usine on a digital prototype, and its validation by usage
nouvelle, 2019) evaluation.
‘ « Reduction of training time and costs ‘ » Interaction with prototype at correct scale
« No disruption of real process » Considerable time-saving and cost efficiency
* Increased knowledge and memory retention » Reduced design cycle and unchallenged ROI

» Increased learner perception of training quality « Allows long distance collaboration (no travels)



CASE STUDY N°4

Setting up of a new packing machine
Validation in VR

Motion Capture



Savencia Group

2
N§? SAVENCIA

\ FROMAGE & DAIRY

5,6

Billion € turnover

21 927

people in 31
countries

Source : Groupe SAVENCIA, Annual Report 2022

5th

dairy group
worldwide

Customers in 1 20
countries
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The context

Making an ergonomic evaluation of the
deployment of a new packing machine via
VR, while involving all stakeholders in the
process (employees and management)

The context of the packing department

* Old building: 1898
@ + Aging equipment
3 » Cramped and cluttered workspace
« Numerous manual handling and weight carrying
+ Lots of interactions with in/outgoing flows
« Paininneck/ back/shoulders / wrists



The principle CAD file of tested

® Map of premises packing machine
VR Headset EEE i '
! ¢ Sncage ve 0 “ E

@ \'
d999g

298888 @artiv—_|

((capTIv

Plugin pour Unity3D

: ‘o: ._I.I;._Jl.
Full-body motion tracking oo EETET
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Example
J

Follow this link: https://www.youtube.com/watch?v=HRHMSxNi8bo

Ergonomics 4.0
in Virtual Reality

Simulation of the implementation
of a new workstation

Agro-food sector



https://www.youtube.com/watch?v=HRHMSxNj8bo

Optimization of layout

scenario 2




Reduction of constraints on operators

®
et s
I\ L - UL
\d | A | Ay
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Machine maintenance

Accessibility for replacement of mechanical parts

SITUATION:

Optimized setup with consideration of pillars,
access ways, etc

But impossible for the Maintenance Team to access
inside the machine: the doors are blocked against
the wall.

SOLUTION:

Replacement of standard doors by a « roll-up » hard
curtain.,




TEA

www.teaergo.com
contact@teaergo.com

Stephane.folley@teaergo.com
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