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|VIE Outline

IME Heavy Wall Chock Handling Machines

« Chock Carrier Camera assisted visibility

« Dozer conceptual development with focus on access,
cabin and controls

« Dozer Human Machine Model

« Technology facilitated advances for machinery human
factor design
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» Operators CéBin



» Chock Carrier Camera scope
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« ODS Camera




« Rear facing cameras
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» Control Panel with Camera assisted vision. Rear
facing camera in mirror configuration
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« Caterpillar D11 Undercarriage




Modified D11 Caterpillar Undercarriage



» Implement positioned close to front of
track to maximise lift capacity



» Cabin position between Cat cross shaft
and equaliser beam
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* Access integrated into machine chassis
design and component layout
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» Steps, hand rails and round edges feature
on covered access to cabin




« Cabin Height Adjustment Mechanism
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. Cabin in Low Height Position




« Cabin in raised position




« Canopy removed to show cabin layout
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« Start Panel
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« Rear panel with
« Camera screen

« Gauges

 Light mode selector
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« Cabin Plan — Seat facing forward
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VIE HUMAN MACHINE MODEL Wednesiay, by o7, 2010

Cabin Cabin Sound
Temperature Pressure
—
Cabin
( Security
ENVIRONMENT

Cabin Ergonomics
e Seat, Controls
e Space

Fage 2
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TOUCH
e \Vibration
e Machine Generated
e Heat

VISION
e Machine Movement
e Surroundings
e Spotters signals
e Cameras
e Rotating seat

SOUND
e SUrroundings

e Verbal
Communication

SMELL/TASTE

L

HUMAN

INPUT

e Fumes

Wednesday, July 07, 2010
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Left Hand
VOCAL Implement lift crowd
e External Engine speed

Communication Hi Tram
Hyd. Stop

Y
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" HUMAN
OUTPUT

Right Hand

s Tram

VISUAL o Jib slewfextend
e Signal o Seat swivel
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Wednesday, July 07, 2010

Rotating SEAT - Contral
Right Hand | Left Hand
Seat -
=T
]
# } A 4
Jib |ITI|]|EITIEI‘It e Engine Speed
Tram e Extend Lift/Crowd e Tram Hi Low
o Slew o Hyd Stop
StartfKun s Ainch
Start o Cab Lift
Fark Erake e Cab Tilt
Light o |mplement Latch
Sywiteh e Stab Front
e Stab rear
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|WE HUMAN MACHINE MODEL ietdnesiiat, uly 07, 2010

Protection Systems
s Eplosion protection
e Engine system

protection i
o Hydraulic system
protection
MACHINE MACHINE MACHINE
INPUT ] CONTROL 7 OUTPUT
DECISIONS
TRAM SEAT POSITION
CONTROL SYSTEM
Lever allocation
Direction allocation —

Feverse bell operation
Light operation
Camera operation
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Human Machine Model
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Avatar AMP

Amplified
Mobility
Platform




- DOZER

« Amplified
Strength
Platform
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Human Machine Model - Dozer

Safe Entry

I

Step

Floor grip

Hand railz

Found edges

Covered from pressure or rotation parts

| nto
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Safe Cahin

Connect with
Machine

\ 4

Falling Ohjed P ratection
Protection from falling pay load
Leading approach angle to roof
Closad from external intrusion
Closad from diredt noize
Prezaure sources covered
Clean design, integrated components
Clean flioor design

Sunay from exhaud fumes
Adiuztable height roof dearance
=econdary egress

Extended
Human
Capacity

Irtuitive controls

Fesponsive control

Ergonomic contral postions and seating
Human input sensory maximized (eg extended wision
by camera)

Machine automated protedion eg Ex, Engine
management, power contral..)

Machine Gauges and indication for condition
monitaring

Machine contral system adyvice, consumahble
requirement, service reguirement..

Test and confirm operation

:

Second nature operation
Amplified Strendgth Platform

Mondsay, June 21, 2010
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 PTC Manikin is an extension to Pro Engineer
software

Manikin Software

 Insert and manipulate standards based 3D
human models into machinery models

« Generate human reach envelopes and vision
cones

« See the operators view!!



in_demo_set' MANIKIN-LINE-UP.ASM. 5 - Pro,/ENGINEER

Info Applications . Tools  Manikin Window  Help

7 Likrary

"1 Tools

Hame Gender Country Percentile Height{m) Weight({kqg)
" kidm10_us 50.asm male USA 50 1.35 30.5
Bkidmﬁ_us_ﬁﬂ.asm male LISA a0 1.08 18.3
E!m_cn_ﬁ.asm male CHIMA, ] 1.487 40.74
[ rm_cn_50.asm male CHIMA a0 1.68 549
[l rm_cn_95.asm male CHIMA 4945 1.749 7T.26
gm_it_ﬁ.asm male ITALY a 1.61 G1.1
Tl m_it_a0.asm male ITALY an T 7619
[hr_it 95 asm male ITALY 85 1.82 1035
[E!m_ip_ﬁ.asm male JAFPAN £ Thl a0.1
gm_ip_ﬁﬂ.asm male JAPAM a0 1.71 3.3
E!m_ip_ElE.asm male JAPAM 945 1.82 TH.E
T rm_nl_5.asm male METHERLAMDS & TLhi b2:17
Cm_nl_80.asm male METHERLAMDS 50 1.81 25.a7
[ rm_nl_95.asm male METHERLAMDS 95 1.96 TR
E!m_us_ﬁ.asm male LISA a 1.645 a45.849
[Tl r_us_a0.asm male LISA, a0 Tl 24.9

 Manikin statistical data base






Primary vision cone




* Peripheral vision cones




* Reach envelope
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» Operators Vision




» Primary vision, peripheral vision and RH reach envelope




|V|E Conclusion

« As the size of machinery grows, cameras provide
effective means of supplementing vision. Integrate
components at the design stage.

« Advances in Human Factors/Ergonomics can be made
by using a structured Human Machine Model to guide
the designer through the necessary detail.

« ‘Manikin’ software can assist analysis of human factors
In underground coal machinery and is now available to a
modern design office.






