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AGENDA

e Overview of the project

« Human Performance & Technology
 Human Centred Design

* In-cab Signalling at Queensland Rail

« Summary & Questions
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Network expansmn and new river crossing




ETCS Level 2 - A seamless, safe system

Traffic Rail Management Centre
Antennas Management

To securely send and
receive radio signals

Information is relayed between the Rail
Management Centre and the train.

Antennas
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Mast
The antennas are mounted on a
freestanding mast.

Technology cabinets
Safely store supporting technology
and hardware.
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Information is also securely sent from trackside equipment to the RMC through a fixed transmission network (fibre cables)



HUMAN PERFORMANCE & NEW TECHNOLOGY

Recognise that technology nearly always changes, rather
than replaces, the role of people in a system.

(11 ~
« Design technology such that operators can maintain D es:g_ n the
awareness of both the state of the system and the context in human into the

which it operates. process. ””

 Ensure those who support the system understand what it is
doing and why.

 Recognise that new systems can sometimes increase the
levels of task difficulty and workload imposed on operators. Dr. Alonso Vera

NASA

« Design is critical to supporting and optimizing performance




HUMAN PERFORMANCE & NEW TECHNOLOGY

Air France flight 447,
1 June 2009

Cockpit Voice Recorder:
* We still have the engines! What the hell
is happening? | don't understand what's

happening

« Damn it, | don't have control of the plane,
I don't have control of the plane at all!

* What the hell are you doing?

* We've totally lost control of the plane.
We don't understand at all... We've tried
everything

* What do you think? What do you think?
What should we do?

* Well, I don't know! MISSING AIRLINER
Air France plane left Brazil for France last IBOENK /1
DO@EwS 1124 M TO ARRIVE IN PARIS AT § THIS HOAMING




HUMAN PERFORMANCE & NEW TECHNOLOGY
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HUMAN PERFORMANCE & NEW TECHNOLOGY
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HUMAN PERFORMANCE & ETCS




HUMAN PERFORMANCE & ETCS

Confirmed: Human error caused horror
train crash
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File photo: Oscar Corral/AFP

Investigators have confirmed that driver error was fully responsible for a tragic train
crash near the Spanish city of Santiago de Compostela in July 2013 in which 79
people died.



HUMAN-CENTRED DESIGN PROCESS

Plan the human-centred
design process

Understand &
specify context
of use

lterate where
appropriate

Evaluate design
against
requirements

Produce design
Designed solution meets ;
user requirements solutions to
meet user

requirements

Specify user
requirements




WHY HUMAN CENTRED DESIGN?

Cost to Fix on Paper £

Cost to Fix in Shop
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Cost to Fix in Field

Cost if Not Fixed /
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Validation Post
_______________________ commissioning

testing

Concept
design

5. Post-

User Validation Acceptance commissioning

requirements tests

System

. 4. Pre-
requirements

commissioning

Architectural

HUMAN
FACTORS Component Component 3. Construction/

|N D ESlG N development tests Installation Stage




TRAIN CAB DESIGN

Purpose

* Review new in-cab equipment including the Driver Machine Interface
Considerations:

« Existing cab layout

* Physical size of drivers

» Posture and access to controls
« External driver sightlines

* Location of controls

 Glare and reflection

End users: Current IMU160/SMU260 driver’s cab desk layout
« Design mock-ups
* Queensland Rail Cab Committee

* |n-cab assessments



TRAIN CAB DESIGN




TRAIN CAB DESIGN

SpEaners

HOLD

OMI Lo

Blue lsolation ight (toy be reassessed with actual speakers
to see any encroaching; also subject
i

REJECTED
to HRJ) approval with Dueta DMI)

Air Conditioning Controls

New HW ack DMI
\ . Train Lamps (tiles)




TRAIN CAB DESIGN

PUBLIC ANNOUNCEMENT

ENVIRONMENT CTRL BUTTONS
RELOCATED FROM r— LEFT PANEL — RIGHT DRIVER DISPLAY
CENTRE PANEL ' RIGHT '| UNIT INTERNAL

TOP HAT COVER — CENTRE
INCL. SPEAKERS —ETCSDMI |  PANEL

PANEL | COMMS SYSTEM

/
‘I \ \ [
' AWS BUZZER FROM LOWER CENTRE L—WARNING

L LEET TCMS HMI CENTRE PANEL PANEL LAMPS  — VIG BUZZER FROM
DRIVER DISPLAY UNIT CENTRE PANEL

Figure 15: Proposed position of the ETCS DMI on the central panel




TRAIN CAB DESIGN




TRAIN CAB DESIGN - REACH
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TRAIN CAB
DESIGN - REACH




GLARE & REFLECTION

— 212mm — 212mm — 212mm — < 212mm  =——————p
. : I : :
I i i | i i
|
--------- L S e - e e
|
S | | | |
E | | I | | w
O | | | |
Tp] | | I | |
o™ 1 1 1 1 F 3
a a | a a
|
---------- | S - S - S R
E ! ! I ! !
k 4 ! ! ! ! \ 4
N i il il il e e TN
M~ | | | | |
--------- @ @ @ @
! ! I ! !
S ! ! I i i v
o | | H H A
T | i | : |
C’O ] 1 I 1 1
--------- o 0® 0 @ | om
! ! I ! !
. : v
<= 850mm L 850mm
1700mm

*Note: Not to Scale
*Note 1: Grid flipped to show user facing windscreen from inside train.



SUMMARY

(71
* The introduction of in-cab signaling (ETCS) introduces We spe_n -
complex human factors challenges a lot of time
designing the
«  Application of Human-Centred Design to cab design is bridge, but not
key to optimising human-system performance enough time
thinking about
 Key takeaways... the people who

are crossing it”
 Understand the context of use

 Engage early with end-users
Dr. Prabhjot

* Design and test through an iterative process Singh, Director
. . . of Systems
* Not just a tick-box exercise Design at the

Earth Institute




QUESTIONS ?
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