RAIL INDUSTRY SAFETY AND STANDARDS BOARD.

Hackathon -
Innovative solutions
for level crossings

E Tuesday 08/03/2022
12:00pm - 4:00pm (AEDT)




Introduction

The hackathon was run by
RISSB, led by Jesse Baker.

This hackathon brought together
those working in the rail sector
and other related disciplines to
explore level crossing challenges
and their solutions in urban and
remote contexts.

The hackathon was facilitated by
Arup Foresight and Innovation,
led by Anne Kovachevich.

There were over 50 attendees
who participated in the
hackathon from over

25 organisations.

The event involved three activities
where participants identified a
unique challenge, considered
perspectives of different sectors,
and developed an an innovative
solution to address the challenge.
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Group 1

Explored ideas for Urban level crossings and focused on
ideas that provided a multi point solution to queuing and
ignoring road barriers.

Facilitator - Anne Kovachevich

Jesse Baker
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Jasminder Singh
Peter Feder

Simon Meiers

Bryce Mclaren

Peter Nelson-Furnell




Activity 1 - Exploring the Challenges
Your team will be exploring challenges for urban level crossings. Below you will find an illustration of a typical urban level crossing.

Using post-it notes, annotate this illustration with the challenges being faced with safety at level crossings.

As ateam, discuss each of these challenges and select one challenge you would like to address in this hackathon. Additionally, discuss and record on post-it notes, why this challenge is worth solving.

Atthe end of this activity, your team will have 2 minutes to present what challenges you identified, what challenge you have selected to explore further and why it is the challenge worth solving.
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Activity 2 - Learning from other sectors, disciplines and innovative solutions

Copy the post-it note with your chosen challenge from activity 1 and paste it in activity 2.

Identify three sectors, disciplines or innovative solutions from within or outside of the rail context that face this challenge or one similar.

Investigate and discuss how these sectors and disciplines manage or have solved this challenge.

Consider if aspects of their solutions are relevant for level crossings.

Sector/discipline/innovation 1

Space to record
discussion and findings

Sector/discipline/innovation 2

Space to record
discussion and findings

30 mins

Join group 1 call Copy your team'’s
* selected challenge here

Sector/discipline/innovation 3

discourage
users

disobeying

the crossing

Space to record
discussion and findings

Road
condition
or speed
warning

level crossing
enforcement
cameras

education on safe
driver behaviour
at level crossings
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Activity 3A - Idea develog and validation - Devel it

ur i ctivity 2, begin to brainstorm and develop a solution to your chosen problem.

How you develop your solution is up to your team, but some methods we suggest inclu
« Mind map your ideas using post-t notes. Start with your challenge in the center and expand out with all your ideas for how it can be solved.
+ Get visuall Draw your solution and how it works. Either use pen/paper and drop in a photo of your drawing, or use the pen tool in Miro. You could draw your solution on the ilustration you sed in activty 1
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Group 2

Explored ideas for Urban level crossings and focused on
ideas that addressed situations when vehicles disobey
signals at crossings.

Facilitator - Bryn Hearder

Darren Quinlivan
Anthony Bottrill
Dhruba Das

Paul Hann

Sunand Sudhakaran
Jake Vanderlinde
Robbie Filliponi
Nicholas Daly
Aaron Watts




Activity 1 - Exploring the Challenges

Your team will be exploring challenges for urban level crossings. Below you willfind an illustration of a typical urban level crossing.

Using post-it
As a team, di

Atthe end of

notes, annotate this illustration with the challenges being faced with safety at level crossings.

iscuss each of these challenges and select one challenge you would like to address in this hackathon. Additionally, discuss and record on postit notes, why this challenge is worth solving.

this activity, your team will have 2 minutes to present what challenges you identified, what challenge you have selected to explore further and why itis the challenge worth solving.
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Activity 2 - Learning from other sectors, disciplines and innovative solutions

Copy the post-it note with your chosen challenge from activity 1 and paste it in activity 2.

Identify three sectors, disciplines or innovative solutions from within or outside of the rail context that face this challenge or one similar.

Investigate and discuss how these sectors and disciplines manage or have solved this challenge.

Consider if aspects of their solutions are relevant for level crossings.
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Activity 3A - Idea development and validation - Development
'With consideration of your discussions and findings from activity 2, begin to brainstorm and develop a solution to your chosen problem.

How you develop your solution is up to your team, but some methods we suggest include:
Mind map your ideas using postit notes. Start with your challenge in the center and expand out with all your ideas for how it can be solved.
+ Get visuall Draw your solution and how it works. Either se penipaper and drop in a photo of your drawing, or use the pen tool in Miro. You could draw your solution on the illustration you used in activity 1.
« Map our your solution as a system. Use shapes, post.it notes and connection lines to explain your solution and how it works.

If your team is getting stuck, think through some of these questions:
the stakeholders that shape or are impacted by your solution, and what are teir needs?

+ Consider what form your solution takes, and if it could be something eise. Is it a product, system, policy or something entirely different?
+ How does your solution directly address the uniqueness of your assigned urban or remote contex!

Atthe end of the activity, your team will give a 5 minute presentation to the wider group. Prepare your presentation on the following sheet.
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Activity 3B - Idea d
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At the end of the activit, your team will give a § minute presentation to the wider group. In your presentation, we suggest you cover the following points:

What is the challenge you were aiming to address and why was it important?
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What did you learn from

di ctivity 27

What is your proposed solution to the challenge and how does it work?
Why is your solution effective at addressing the challenge and are there any gaps lef to address?
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Group 3

Explored ideas for Urban level crossings and focused on
ideas that understood level crossings as complex systems
and addressed communication between stakeholders.

Facilitator - Nicholas Kamols
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Activity 1 - Exploring the Challenges © somee
Your team will be exploring challenges for urban level crossings. Below you willfind an illustration of a typical urban level crossing.

Using post-it notes, annotate this illustration with the challenges being faced with safety at level crossings.

As ateam, discuss each of these challenges and select one challenge you would like to address in this hackathon. Additionally, discuss and record on postt notes, why this challenge is worth solving.

At the end of this activity, your team will have 2 minutes to present what challenges you identified, what challenge you have selected to explore further and why it is the challenge worth solving.
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Activity 2 - Learning from other sectors, disciplines and innovative solutions

Copy the post-it note with your chosen challenge from activity 1 and paste it in activity 2.

Identify three sectors, disciplines or innovative solutions from within or outside of the rail context that face this challenge or one similar.

Investigate and discuss how these sectors and disciplines manage or have solved this challenge.

Consider if aspects of their solutions are relevant for level crossings.
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Activity 3A - Idea devel t and validation - Development

With consideration of your discussions and findings from activity 2, begin to brainstorm and develop a solution to your chosen problem.

How you develop your solution is up to your team, but some methods we suggest include:
« Mind map your ideas using postit notes. Start with your challenge in the center and expand out with all your ideas for how it can be sol
+ Get visual! Draw your solution and how it works. Either use pen/paper and drop in a photo of your drawing, or use the pen tool in Miro. You could draw your solution on the ilusiration you used n activity 1.

« Map our your solution as a system. Use shapes, post.it notes and connection lines to explain your solution and how it works.
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Activity 3B - Idea d
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Group 4

Explored ideas for Remote level crossings and focused on
ideas for providing real-time situational information to
users in new ways.

Facilitator - Ryan Kennedy
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Rita Arrigo
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Kimberley Bracher
Mark Hopkins

Cris Fitzhardinge
Sivapragasam Ravitharan
Aisling Twomey




Activity 1 - Exploring the Challenges

Your team will be exploring challenges for remote level crossings. Below you will find an illustration of a typical urban level crossing.

Using post-it notes, annotate this illustration with the challenges being faced with safety at level crossings.

s a team, discuss each of these challenges and select one challenge you would like to address in this hackathon. Additionally, discuss and record on post-it notes, why this challenge is worth solving.

At the end of this activity, your team will have 2 minutes to present what challenges you identified, what challenge you have selected to explore further and why it is the challenge worth solving.
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Activity 2 - Learning from other sectors, disciplines and innovative solutions

Copy the post-it note with your chosen challenge from activity 1 and paste it in activity 2.

Identify three sectors, disciplines or innovative solutions from within or outside of the rail context that face this challenge or one similar.

Investigate and discuss how these sectors and disciplines manage or have solved this challenge.

Consider if aspects of their solutions are relevant for level crossings.
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Trains can take
up to 2 km's to
stop - cars
need to give
way not trains

Data would go to

the train drivers -

a receiver wil get

the info from the
Lidar

Can be
linked to Al
work here

Operators
would need to
allow their data
to be accessed/

open data
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Activity 3A - Idea development and validation - Development
'With consideration of your discussions and findings from activity 2, begin to brainstorm and develop a solution to your chosen problem.

How you develop your solution is up to your team, but some methods we suggest include:
Mind map your ideas using postit notes. Start with your challenge in the center and expand out with all your ideas for how it can be solved.

+ Get visuall Draw your solution and how it works. Either se penipaper and drop in a photo of your drawing, or use the pen tool in Miro. You could draw your solution on the illustration you used in activity 1.

+ Map our your solution as a system. Use shapes, post.t notes and connection lines o explain your solution and how it works.
1f your team is getting stuck, think through some of these questions:
are the stakeholders that shape or are impacted by your solution, and what are their needs?
« Consider what form your solution takes, and if it could be something eise. Is It a product, system, policy or something entiely different?
« How does your solution directly address the uniqueness of your assigned urban of remote contex
Atthe end of the activity, your team wil ive a & minute presentation to the wider group. Prepare your presentation o the following sheet.
i.e. tune to 96 fm
for rail updates

Enables remote asset
management

could overwrite

your current

radio station May give update when

flooding doesn't enable
access

/Can information be

broadcast through the
radio

Lidar, GPS Tracking, Insar
Would be a general
warning. i.e. train
in vicinity on x
route to your level
crossing - watch
out

We know we want to give
people more information
on trains in the area - what
is the best way to notify
people? what is the most
efficient way of getting this
information through

everyone could get a
notification - there is
atrain in the area

Add a location-
specific text
message
(Emergency Alert) -
trigger go to
station - 3 days
before, day of, etc.

There will always be a scenario
where it wont work but that cant
be used as an excuse not to do it
because we already know that's
not working - i.e. app drops out
and people blame the innovator
instead of taking the
responsibility into their own
hands

"Emergency Alert"
could make an
audible notification
on your phone

The Train itself can be the
base station

Real time situation information

o

Linking the GPS Tracking System to handheld
devices and google maps systems

Should be a notification or alarm that is
sounded when a train is in the area

Would be used to route planning, could
inform people when trains are schedules

More for private use

Train delays could impact
people if its not real time

Pre-planning for business owners (farmer HV)

Limitation: reliance on timetable/ technology resulting in complacency

Options for application to
funding programs - equivalent
of black spot TMR program

Who would fund this? - add on to google maps maybe

Would need to
go through a

prestigious vehicle brand could

phased
. R integrate and other brands
implementation follow long term
plan

Reception drop outs, broken phone, no battery
"\ People would rely on app as primary

safety system

Advocate inclusion in automated vehicle development

/ Limitation: Outside of rail industry control
connected vehicles
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At the end of the activit, your team will give a § minute presentation to the wider group. In your presentation, we suggest you cover the following points:
+ Whatis the challenge you were aiming to address and why was it important?
+ What did you learn from discipl d
+ What s your proposed solution to the challenge and how does it work?

ctivity 27

Why is your solution effective at addressing the challenge and are there any gaps lef to address?
What are the next steps that could be taken to advance your solution?

Ahigh % of
Real t\.me crossings in complacency -
situation regional do not locals not
information have active ‘expecting trains
warnings
Lidar, GPS App - train
connected q R
o Tracking, info
Insar (private LX)
! rr— A tenas | Theappsoluton  Wouldneedto Shouldbea
simiar o “Emergency could be used for go through a complimentary part
envansines W (secondary ysem) e Woudbe0 art which nforms Pre planning for e ofa larger campalgn
e rai s n your v [ RCHETI business owners i . -not a stand alone
efficentway of ettingthis 3N information system o trains - f it speaks out (farmer HV) implementation fix which wil fix
information through not a warning system oseation it would be beneficial plan everything by itself
Gap - cell phone [ Restword ush back s
Gl e e cantbeforced oo
getting better but =G oniorg esd adoption through and road users reyng on it
people arent opasors il et i, g siaton L pueptin ket
confident to rely e could be built into s e wh s v
on the technology o contracts i
Anundersanang X
== | ey Business  Trials of Explore
Sl oo influencer | POSSible "
Teimitienatpes | (student terature «  technologies funding
and cons, cost andpentts ) suppo N 3 q
oS &innovation  options



Group 5

Explored ideas for Remote level crossings and focused on
ideas that addressed the inattention of road users of
oncoming trains.

Facilitator - George Quezada

Stephen Baxter
Isaac Lim

Gary Templeton
Nicola Belcher
Simon Chandler
Dagmar Parsons
Matthew Costin
PAIX Guillaume
Ashveer Malhotra
Nicola Belcher
Kate Moncrieff




Activity 1 - Exploring the Challenges

Your team will be exploring challenges for remote level crossings. Below you will find an illustration of a typical urban level crossing.

Using post-it notes, annotate this illustration with the challenges being faced with safety at level crossings.

s a team, discuss each of these challenges and select one challenge you would like to address in this hackathon. Additionally, discuss and record on post-it notes, why this challenge is worth solving.

At the end of this activity, your team will have 2 minutes to present what challenges you identified, what challenge you have selected to explore further and why it is the challenge worth solving.

( Train visibility?
Headlight,
ditch lights, etc

advanced
warning
signage

Wy

NOwarning N Crossing k

eomet .- .
Lifestock g i a ) Deliberate

on tracks £ Vs ReckI.eSS
0 Behaviour

Inconsistencies
between public
and private
signage

Non- N

compliant

W

Risk perception of

. the ,motorist low
b Road speed limit

. due to lower
N and type of frequency of rail
pavement - movements
reduced braking
efficiency on

gravel

| (inattention)

Selected challenge

Drivers/other
users not
aware of

coming train

Why is it worth solving?

® 30 mins

Too expensive
to put active
signaling at
crossings

Rural driver
attention can
be poor due to
infrequent
trains

Poor line of
sightin
some
situations




Activity 2 - Learning from other sectors, disciplines and innovative solutions

Copy the post-it note with your chosen challenge from activity 1 and paste it in activity 2.

Identify three sectors, disciplines or innovative solutions from within or outside of the rail context that face this challenge or one similar.

Investigate and discuss how these sectors and disciplines manage or have solved this challenge.

Consider if aspects of their solutions are relevant for level crossings.

Sector/discipline/innovation 1

Road safety
interventions

Space to record
discussion and findings

Sector/discipline/innovation 2

Human
factors

Space to record

discussion and findings

Join group 5 call

&

Connected
autonomous
vehicles

Copy your team's
selected challenge here

30 mins

Drivers/other
users not
aware of

coming train

(inattention)

Sector/discipline/innovation 3

Industry
standards -
cross over

between

Jjurisdictions

Space to record
discussion and findings

Road
tunnels use
your radio

School
crossings

Dynamic
bend
lighting

Road
condition
or speed
warning

Harder-to-
drive-on
roads to limit
car speed

Road
Works
speed

limiting

Driver fatigue
detection -
CCTV looks at
eyes and alerts

Crossing user
information
requirements -
and how they are
different for
different users

Rumble
strips on
road before
crossing

What
distance from
the crossing?

How many?

Effectiveness of
interventions
and unintended
consequences

Providing
messages in
navigators at

start of
journey

Challenge
of different
nav
providers

Visual
alerts
inside the
vehicle?

Cases
where
roads are
unsealed

Signs about
high risk zones
(dangerous
crossing)

Rail interface

How to
agreements prioritise
aren't which crossing
working? to fix?

Conflicting
priorities
between

RIM snd RM
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Activity 3A - Idea development and validation - Development
'With consideration of your discussions and findings from activity 2, begin to brainstorm and develop a solution to your chosen problem.

How you develop your solution is up to your team, but some methods we suggest include:
Mind map your ideas using postit notes. Start with your challenge in the center and expand out with all your ideas for how it can be solved.
+ Get visuall Draw your solution and how it works. Either use penipaper and drop in a photo of your drawing, or use the pen tool in Miro. You could draw your solution on the illustration you used in activity 1.
+ Map our your solution as a system. Use shapes, post.it notes and connection lines to explain your solution and how it works.

If your team is getting stuck, think through some of these questions:
the stakeholders that shape or are impacted by your solution, and what are their needs?

+ Consider what form your solution takes, and if it could be something eise. Is t a product, system, policy or something entirly different?
+ How does your solution directly address the uniqueness of your assigned urban or remote contex!

Atthe end of the activity, your team will give a 5 minute presentation to the wider group. Prepare your presentation on the following sheet.

Situation Everyday
awareness users/drivers
(interrupting (any motor
‘auto-pilot’) vehicle)

Information reliability
/ Interventions are not sustained (ignored)

f Gamification intervention

Changing signs Interrupting ‘auto pilot! Do you want to monitor these?
Solar PV powered

simple visual ques at crossing ——— Flashing lights

Physical features (rumble strips)
>— Driver fatigue
Auditory alarms in vehicle

Navigator / maps alert

Needs to be low cost and robust to heat

Easy / cheap to replace/repair

Physical signage at crossing Multi-strategy approach for journeys ’ o o
Rail manager maintains advanced warning signs

Physical barriers / lines (rumble strips)
Conflicting priorities between RIM & RM Perception of risk

Road manager doesn't prioritise level crossings
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At the end of the activit, your team will give a 5 minute presentation to the wider group. In your presentation, we suggest you cover the following points:

‘Wina s e challnge you were aiming o address and why was i impartant?

ctivity 27

What did you leam

Auto pilot
of drivers
at private
crossings

Need to
consider
redundancy
and multiple
strategies

Box on a stick
with solar PV -
very simple to
install and
replace

Low cost
solution

Look at
availability
of existing

tech

Vihatis you poposed soluton o he chalenge and o ot wo?
Why is your solution effective at addressing the challenge and are there any gaps left to address?
What are the next steps that could be taken to advance your solution?

Costis
significant
Opportunity to
provide access
to mobile
network?
S;f:j:\yns ‘mk ways to Getting driver
light flashes as monetise S .
i solution to apzw;:x:
approaches cover cost solutions
Sell
advertising
on back?
Does not
need long
approvals
_— Set critera for
row solution-low
Assess
. cost, doesn't
funding for require approval
prototype ma:::::ﬁ;“ﬂ requirements

Priority
crossings can
be more
sophisticated
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Presentation recording

A recording of the group presentations at the end of the
hackathon can be accessed here.

If you have issues accessing this recording or have any
questions about the event, please contact James Macken
(James.Macken@arup.com).

Arup Facilitators

Anne Kovachevich
Australasia Foresight and
Innovation Lead

James Macken
Foresight and Innovation
Consultant

Ryan Kennedy
Planner

George Quezada
Australasia Foresight and
Innovation Manager

Bryn Hearder
Consultant

Nicholas Kamols
Researcher
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