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https://commons.wikimedia.org/wiki/File:Two_repetitions_of_a_walking_sequence_of_an_individual_recorded_using_a_motion-capture_system.gif
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https://upload.wikimedia.org/wikipedia/commons/7/73/The_Horse_in_Motion.jpg
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https://he.m.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:The_Horse_in_Motion.jpg#/media/File%3AThe_Horse_in_Motion-anim.gif
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https://comics.ha.com/itm/animation-art/production-drawing/snow-white-and-the-seven-dwarfs-animation-drawings-sequence-of-3-walt-disney-1937-total-3-original-art-/a/121995-12264.s
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https://www.youtube.com/watch?v=lktn0WLusoY
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https://www.britannica.com/technology/motion-capture
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https://avatarblog.typepad.com/avatar-blog/2010/05/behind-the-scenes-look-at-the-motion-capture-technology-used-in-avatar.html
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https://osgpc.com/fun-facts-about-the-musculoskeletal-system/
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https://www.hayadan.org.il/MSDs
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NIOSH Action Limit "INIiN 7O'T NO'NT
KIM-LHC

according to DIN EN 1005-4 (ANnx) wxn 71ino
according to NIOSH WUNI N'"UN
w/ref. to HANSRAJ 2014 INIIX 70T NO'NT
DIN EN 1005-4 NIYNT 1NN
DGUV Information 208-033 QN> LVINIn
EN 1005-5 D''SNDN N1IA 7yn nTIY
ISO 8996:2004 & KIM-M nnN'an
DIN EN 1005-5 T'N 90 VIV '719n YT Q19D

DIN EN 1005-5 T'N 9D VIV '719n N''ON

HSE Guidelines 72N QI9D

2 | . DGUV Information 208-033 ANNA 110
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Force exposure NIOSH Action Limit, DGUV-traffic light

Cervical disc compression (Max.) 2 medium
Cervical disc compression {Duration) 1 low
Lumbar disc compression (Max.) 3 high
Lumbar disc compression (Duration) 3 high
Shoulder moment left (Max.) 1 low
Shoulder moment right (Max.) 1 low
Shoulder moment left {Duration) 1 low
Shoulder moment right {Duration) 1 low
Load (Max.) 1 low
Load {Duration) 1 low
Forced postures Score Stress Standords-based DGUV-troffic ight

Head inclination 3 high
Head torsion 1 low

Trunk inclination 3 high J)I’J ’g,i, n’n’J n
Arm elevation left 3 high

Arm elevation right 3 high o ot 2
Wrist flexion/extension left 3 high / AN ‘ # ) ll\
Wrist flexion/extension right 3 high \ @ ﬁ / / (58
Wrist abduction left 3 high : [ Ws ’ 'ﬂ' | Y
Wrist abduction right 3 high . "

Knee flexion left 1 low
Knee flexion right 1 low
Forearm rotation left 3 high
Forearm rotation right 3 high
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W 4 / Q08 0

Head inclination 3 high : g 0 hig 0
Mead torsion 1 low
Trunkindination 2 | medum NI J250 Nl¥lyn
Arm elevation left 2 medium
Arm elevation right 2 medium 4 . X e 8
Wrist flexion/extension left 3 high @ ;/ ?‘g}» a ‘
Wrist flexion/extension right 3 high ) = r =3
Wrist sbduction left 3 high = / - f/
Wrist sbduction right 2 medium )
Knee flexion left 1 low
Knee flexion right 1 low
Forearm rotation left 3 high
Forearm rotation right 2 medium
1471 £167
Ufting loads 1 low 5
Wolding loads 1 low
Carrying loads 1 low
Grasp space left NV N/A
Grasp space right NV
Above-shoulder work left 1
Above shoulder work right 1
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HEAD INCLINATION oooog DISC (LUMBAR) omog P+ “o.:
0° 150 1224 I ( )\\’ l-;‘\( l\ 0
* Individual working height adjustment (e.g. * Provide large, spherical and form-fitting grips

« Straight view of controls/displays allows an adjustable table or platform) enables ergonomic, on tools and controls (BASH: Ban All Small

ergonomic head posture (no high/low or sideways upright work posture Handles)

positioning) * (Parked) lifting devices take over the manual * During repetitive grasping activities, provide
« Adjusting the working height closer to eye level lifting of heavy loads regular micro-pauses for finger stretching

prevents extreme head positions * Transport trolley instead of manual load transport * Provide tools and controls that prevent wrist
* Removing interfering objects from field of view hyperextension

* Reduced working depths prevents a bent trunk
posture (e.g. table edges, distant access) * Remove objects and hazards that pose a risk
of collision or jamming of fingers

avoids compensatory head movements

* Alignment of start and target height (saissor lift,
forklift or platforms) avoids back strain caused by

|Ift|ng Work KNEE FLEXON 1
L 02208
SHOULDER MOMENT ° WORK ABOVE SHOULDIR ' “
L ‘ 00000 TM
pet = FOREARM ROTATION |
T e 04248 (4
\ & I Lt 4 ~
— / K = e e e ad
U Q4 KNEE 22
10Nm 1em
* Anti-fatigue mats increase standing comfort
-90° and prevent slipping

SHOULDER

* Foot pedals that can be operated with both

+ Perform manual activities in a neutral (not feet prevent one-sided body strain.

* Carrying out manual work at a low working twisted) and close-to-the-body forearm position
height prevents static shoulder loads (thumbs up!) * Standing aids or exoskeletons at standing
Sh . workstations prevent premature fatigue
* Optimized reach (e.g. adjustable work station or * Vertical handle design on tools and controls for
%- - 4 platform) avoids picking above shoulder height operation in a neutral forearm position * Free leg and foot room (no floor panels)
[ * Enable easy access to machine controls without Lar i i Evibles misi s o Bseens ol
o 8 * Large, unrestricted machine access prevents tissue damage from collisions
. y raising arms stressful twisting of arms and hands during N '
operation and maintenance * Footrest/railing allows alternating leg relief
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HEAD INCLINATION 0
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» Straight view of controls/displays allows an
ergonomic head posture (no high/low or sideways
positioning)

» Adjusting the working height closer to eye level
prevents extreme head positions

* Removing interfering objects from field of view
avoids compensatory head movements
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NMIXY? NINAN only

Forced postures rove Score Sre.s Force exposure Score Stress
Head inclination 3 i . . . .
: & Cervical disc compression {Max.) 3 high
Head torsion 1 low ) ] i )
Trunk inclination 1 low Cervical disc compression (Duration) 1 low
Arm elevation left 2 medium Lumbar disc compression (Max.) 2 medium
Arm elevation right 2 medium
Wrist flexion/extension left 2 medium
Wrist flexionfextension right 2 medium
|
Wrist abduction left 3 high nl ]-]Tn n Iu IJD
Wrist abduction right 3 high Repetitions Score Stress
Forearm rotation left 1 low Wrist flexion/extension right medium
Forearm rotation right 2 medium

2
Wrist abduction left 3 high
Wrist abduction right 3 high
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Wrist abduction left
Stress stress

a N ‘

m Break mediurmn = high

25%

17%
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