Raw Output

Requirements were

gathered by asking

users what they want

from a fully developed

system (not just the

prototype) within four

areas:

 Use cases

» Functionality

« Metrics

» Visualisations /
Outcomes
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Word Cloud

The word cloud to the left has been
constructed from all the statements written
down on post-it notes at the workshop. The
prominent words appear to direct focus on
impacts on the road network and travel /

journey times.
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Understand propensity for change / adoption of x mitigation

measure
Understanding impact on high value employers
Understand behavioural change due to x network disruption.
Over what timeframes do people make a change e.g., 1-6 Map which key business and public sector originations are
months for route choice, 6-12 for change of time affected most by different what-ifs!
Understanding of origin and destination per trip and Behavioural change & . - EMmployer shift pattern
accessibility to alternative modes - propensity to switch §f79 D acts on different Business & economic

) Encourage employers to promote teleworking /work from
Encourage car ownership reduction | (feleJelN| =11 eTg MSI=Te 1= g1 ] impacts home
Ability to influence driver behaviours to get changes in habits Ability to influence the approach of businesses to provide
opportunities to reduce demand and peak times

Impacts for different segments of sociel
e g . Can you stop the need for journeys without economic

Stress of change - test of credibility of change strategy for x impact?
groups of travellers To influence travel plans and travel methods

Business planning tool for companies (collaborative tool)

Impact of having to do emergency works Rat-running onto minor roads

B To develop a tool to influence major business especially
- uﬁng Understand the freight and people that could realistically use Collaboration & haulage industry
Accident reduction Signing strategies on SRN to alternative routes = re;ght non-road modes c

o ommunication Effective and meaningful communications to explain what is
Impacts of incidents Encourage freight to more sustainable modes e.g. rail happening on the roads and why and which alternatives are

Security alerts | - - Communication in advance - timeliness of information to
Roodng E Unplanned disruption travellers

|
Security alert at Birmingham airport

M6 closed due to subsidence caused by HS2 tunnelling Impact of reducing number of lanes

Roadworks over running Impact of reducing speed limits

Infrastructure change ey Expressway

Impacts in aggregate =
) o E Scenario management Closure or restriction of parallel route e.g.A46 / M69, A38/A5,
For any problem or solution / mitigation (or set of these) ME/M5
Employment growth
Monitoring congestion at key locations to get a trend eIy Housing growth

Take real-time incidents and show capacity impact of road =l ¥R yseT-) | Use cases_ Growth at trip attractors / generators (like BHX)

network (including already reduced capacity from planned 1 R Apportion mitigation costs / impact to different construction
works) programmes by A, B. C construction company

Road pricing . . Alignment of construction programmes to minimise base
) ) j Policy impacts level disruption
Wider policy changes

- = Identify new temporary areas for park and ride, car share,
LV E1elgl other (mini bus / taxi etc.)

| Maximise opportunity for reducing demand on the network -

Major events at NEC !
’ Car parking provision, fuel duty / VED changes, clean air strategic outcome!

Identify impact of changing works programme schedules Pa rking , Zones Keep the west midlands moving (all roads)
Automatic or semi-auto conversion of construction LI Ne/IL Uptfon and Workplace parking levy Strategic management for long distance traffic
programmes to network constraints majo r events

Utilities Reduced PT fares
National rail strike Shift people to rail
Shift goods to rail
- = Joined up management of all modes - roads, railways,
Look at peak travel stress on motorway junctions Wl iFele CIRIW =Y ETg[o]f buses, planes, coaches

Impact on KRN roads at or around motorway junctions Viable alternatives to encourage mode shift

Demand on network from through traffic, time of day / days of Network wide impacts Reduce / subsidise rail fares D I m m e n se

week / weeks of month Switching trips around M42 to bus or rail for local journeys
Quick impact analysis of works on the SRN, KRN and LRN (remove junction hopping for local journeys)

Enabling Intelligent Mobility



Use Cases

Routing, 2

Real-time, 2 Unplanned disruption, 8
A recurring requirement was Policy impacts, 2 \
being able to test the impact
of not only planned disruption Parking, 2 Behavioural change &
but also unplanned disruption Freigh, 2 ‘ poptiation segments, 7
on the network. Also
prominent was the a desire to

. Land , 3
understand behavioural e
change in response to

disruption and multi-modal

H Network wide impacts, 4

Impacts. .
Visualisations / Multi-modal scenarios, 7
outcomes, 27 Use Infrastructure change, 4

cases, 67
\ Business & economic
Planned disruption and major impacts, 6
. events, 5
Metrics,
52

Collaborati itigati
' communicaten, Vitgzton. ¢ |>Immense

Functionalities, 25 Enabling Intelligent Mobility



Functionalities

Lots of choices

Ability to compare two scenarios -
E Scenario management

Draw into the model advance programme of works from all
agencies including utilities (with indicative timelines for

delivery)

Demand responsive transport (DRT) Change parking
location as park and ride, park and walk further

Trip destination change due to congestion on roads within “‘.‘
city / town centre ‘
Ride sharing responses

Segment car users into those who re-route in response to
delay and those that don't re-route
Dynamic diversion routes JI

Il
travel time shifts ||
- |

Changes in working hours and shift patterns to allow flexible |
journey planning |

More aggressive driving i.e. lower gap acceptance

Freight impacts including vehicle utilisation \ Oth er

Scenario testing of mitigations - physical and behaviour
change / demand management

' Functionalities

Change in traffic patterns across whole network (SRN, local
_roads...)

Assess impacts over wide §
r €a \\ Test network wide disruption

| “"‘

| x

|‘ - - — Auto-calibration
| P, Calibration & validation R Ato-velidation

Junction capacity

\ / . .
' MR 0V =Xel g1 ple[=X- Junction capacity changes
Modelling bus priority as a mitigation for local journeys

| Change in mode (increase in bus usage, rail usage)

| I \ode shift | |
\ Mode shiit to powered two wheeler / push bike

Dynamic parking / road charging responses

Pa rking Dynamic parking charges at destination

\ Reduced parking at destination

D Immense
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Functionalities S

The largest sub-category of
functionality is around the need

] ) Calibration & validation, 2
for the simulation tool to
assess transport users
response to the onset of
congestion. Much discussion
Assess impacts over wide

Response to congestion, 7

was also had on the need for on, 2
this response to be understood

across diverse segments

within the population.

Visualisations /

outcomes, 27 Infrastructure change, 3

Use

cases, 67 )
Scenario management, 3

Metrics,
52

Other, 3

Parking, 3 /
D Immense

. . Enabling Intelligent Mobilit
Functionalities, ] ] y
25



Change in travel times
|
Speed (link-by-link) ’
Delay (link by link)

Traffic volume and class (link by link)

Metrics

Frequency and severity of slip road blocking back on the
moforway mainline

Delays to local bus users resulting from re-routing of traffic
off the long distance road network

Vehicle time spent stationary / near stationary (<5mph) by :
vehicle type

Queue lengths and their duration (minutes, hours, days) ‘
Time delays (by day, time of day / night) |

Door-to-door travel time variability e.g. mean vs 85th "
percentile |
Generalised journey time by user (car, PT)

User class delays

Vehicle kilometres

% reduction in traffic

Reduction in queue length / delay |

Impact on bus journey times )
Traffic flows
Travel times
Average speeds
Vehicle delay with constraint (works) without re-routing |
Vehicle delay with constraint (works) with re-routing
Journey time improvements by user class |
Rank the worst affected roads and time / dates |
Flow of people through an area |

Vulnerability metric - how sensitive is the network to
disruption ‘
Journey times from A to B - stability and reliability |

Metric relevant to segment e.g. speed ofjot.:'rne_-,-f‘I

Compensation calculation - what does it cost to individuals /
businesses

Journey delay (i.e. expected vs actual)
Journey reliability (by link)

Journey time variability

Flow of people through highway not just vehicles [

Maximum queue times on the strategic network |

y Congestion and Delays

Journey planning and

travel patterns

How many people shift journey start time by time shift band
e.g. (-60min, -30min, +15min, +30min)

Proportion of people seeking road traffic information in
advance of trip departure

\ Modal spiit
User class mode split

Time of journey (key) Cost - different cost components

Compensation - who is responsible for disruption
Customer satisfaction
|| KPl based on land use change
Economic impact
Number of complaints
Context and trends in time

Granularity depends on use case, i.e. sub-hour for
operational use, time period for planning

Metrics

Emissions (link by link)

: _ Noxious vehicle emissions in areas of high exposure (e.g.
Environmental high street outside schools)

Environmental proxies

Incident recovery time
. | Road traffic accident casualties by road user type (motor
Incidents " vehicle driver, passenger, pedestrian, cyclist, motorcyclist)

Probability of disruption due to unplanned incidents

D Immense
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M et r i CS Incidents, 3
Overwhelmingly, the metrics Fnvronmental, 3
users want to see from the
simulation are focussed on
COnQEStion and d6|ay. Journey planning and travel
patterns, 5

Other metrics, 8

Visualisations / Congestion and Delays, 33

outcomes, 27

Use
cases, 67

Metrics,
52

' unctionalities, D I mmense
25 Enabling Intelligent Mobility



Visualisations / Outcomes

Sense checking of the outputs by non-modeller users

Validation statistics summary - traffic flows, speeds, journey
times

Tool validation against known hotspots

Provide context to other geographies

Analysis of which demand management techniques work X'x.
where \

Visualisation of info according to segments

Access to raw data to display myself “:“‘

Overlay scheduled disruptions with unplanned disruptions
(e.g. accidents)

To show traffic movements for diversions and incidem‘s “-

See journey times from A to B (ﬂxed)
See journey times from A to B (drstnbutron) Map based

Traffic condition map (intervention vs baselfne)

Heat map of traffic flow |

Plot all planned works affecting the network

_ . Calibration & validatlon

 Visualisations /
“outcomes

Ability to provide driver information on queue lengths and
[ourney times

wEas:Iy accessible robust info. Sources that permit drivers to
\make early decisions on journeys

I Prowde accurate journey time reliability on an agreed web
| platform

IIf

\‘;‘ Communicate to people in affected areas the impact

S“ Communicate with stakeholders - i.e. easy to use

Develop tool / plan in conjunction with Rail / Road Haulage

Collaboration & ||

. . > Freight Transport Industries
dcommunication |§

\ \ Provide business a tool to test alternative logistics / supply

". |\ chain solutions

\,‘ Provide easy to understand impact information that can be
i passed to comms channels (web, radio, social media)

\"‘\‘ Use of information provided by tool
|

H Visualisation different for different users

|
| Effective stakeholder engagement and comms to allow them

“fo communicate to their suppliers, customers, etc e.g. Airport,
NEC...

m Split screens with alternative forms of showing same KPls
\ Gannt chart if disruption of construction programme

D Immense
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Visualisations /

Outcomes
The was a strong theme Of Calibration & validation, 3
needing a tool which promotes

collaboration and

communication and using

visual techniques such as map  oer 4
based views of information.

Collaboration &
communication, 11

Visualisations /
outcomes, 27

Use
cases, 67

Metrics,

Map based, 7
52 p

' Functionalities, D I m me n se

Enabling Intelligent Mobility
25



Agile Development

Now that the initial set of
requirements have been
discovered, a set of user stories
and outline acceptance criteria
are identified to bound the
development of the prototype
simulation and visualisation. This
Is part of the Define phase of the
work package.

These user stories are shown on
the following four slides and have
been split into areas of
development (known as epics) for
the software development to focus
on.

These user stories are a subset

O o of those needed to be met for a
/& fully built out system and
C'o represent those that may be
l’@ prioritised for delivery in the
/ o prototype.

Develop

D Immense
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Prototype User Stories

No.

Epic

Configuration / Inputs

Configuration / Inputs

Configuration / Inputs

Configuration / Inputs

Platform

User story

As a user, | want to be able to configure scenarios with
different traffic management associated with planned works
easily, so that | can test different roadworks schedules in
combination

As a user, | want to be able to configure scenarios to include
the occurrence of unplanned incidents, so that | can test how
vulnerable the road network is to unplanned incidents

As a user, | want to be able to configure scenarios to change
trip making assumptions at “persona” level (such as x% of
individuals with a certain characteristic working at home), so
that | can understand what targets to set for travel demand
management campaigns

As a user, | want to be able to configure scenarios to change
trip making assumptions at a geographical level, to
understand what targeted travel demand management needs
to achieve

As a user, | want to have an online dashboard where | can
easily configure simulations, so that | can run simulations on
demand from anywhere

Acceptance criteria

- Web based configuration tab allowing users to change
different simulation parameters associated with planned
works and the associated traffic management measures (e.g.
lane closures, speed limit changes)

- Option in configurator to include the chance of unplanned
disruption

- Ability to adjust accident rates on different roads and the
capacity reduction they cause

- Web based configuration tab allowing users to change trip
making behaviour for different personas in the population

- Web based configuration tab allowing users to change trip
making behaviour from and to different geographic areas
- List of geographies and the associated behaviour

- Web based configuration tab allowing simulation input
parameters to be adjusted

D Immense
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Prototype User Stories

(\[o}

10

Epic

Platform

Platform

Platform

Scenario Management

Scenario Management

User story

As a user, | want to have an online dashboard where |
reconfigure previous simulations, so that | can quickly adjust
scenario definitions and then re-run them from anywhere

As a user, | want to have an online dashboard where | can
see a visualisation of simulation outcomes, so that | can
easily see the impact of different simulated scenarios

As a user, | want secure access to an online platform on
behalf of my organisation, so that | can run simulations
myself on demand without needing specialist software or
hardware installations

As a user, | want to be able to see the impact of one
scenario against another, so that | can determine which
scenarios have the least impact

As a user, | want to simulate the congestion impacts on the
highway network resulting from planned and unplanned
works / incidents, so that | can put an appropriate mitigation
plan in place

Acceptance criteria

- Web based tab allowing users to recall a simulation which
then allows them to adjust input parameters and re-run
simulations

- Web based dashboard displaying a number of maps and
graphics which communicate the results of the simulation

- maps and graphics change in response to user interaction
with different data filters, etc.

- Online login screen, allowing users to login with a given
username and password

- Split screen display with the ability to see maps and graphs
for each scenario

- Comparative metrics to show how much better or worse a
scenario is

- Simulation to allow infrastructure changes to be coded such
as lane closures, speed limit changes, road closures etc.

- Simulation to allow specific list of traffic management to be
included (planned works)

- Simulation to allow accident rates to be entered on the
network in order to randomly invoke capacity reductions to
simulate the effects of unplanned incidents

D Immense
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Prototype User Stories

No.

11

12

13

14

15

Epic

Scenario Management

Study Area and
Segmentation

Study Area and
Segmentation

Visualisation / Outputs

Visualisation / Outputs

User story

As a user, | want to see how simulated congestion compares
to observed conditions under prevailing conditions, so that |
can gain confidence in the simulation’s accuracy

As a user, | want the simulation to have a high level of
demand segmentation, so that | can determine the impacts
of scenarios on different parts of the population

As a user, | want the simulation to cover the strategic, key
and local road network around the Birmingham box, so that |
can test the impacts of interventions affecting this area

As a user, | want to be able to see journey times by road
corridor on a map changing every five to fifteen simulated
minute, so that | can see where congestion is

As a user, | want to be able to see travel speeds by road
segment on a map changing every five to fifteen simulated
minute, so that | can see where congestion is

Acceptance criteria

- Results dashboard to include graphics and maps showing
comparison of simulated outputs to observed metrics (such
as traffic flows, speeds and journey times where available)

- Simulations to include a synthetic population with activity
schedules in order that targeted behaviour at “persona” level
can be input and results aggregated by chosen segment

- Simulation coverage to include all roads bounded by the
Birmingham Box motorway network

- Map view of network in results dashboard
- User can select different predefined routes and see how
journey times change over duration of simulation

- Map view of network in results dashboard

- User see via thematic styling how link speeds change over
the course of the simulation

- Slider to allow user to navigate through simulation time

D Immense

Enabling Intelligent Mobility



Prototype User Stories

No.

16

17

18

19

20

Epic

Visualisation / Outputs

Visualisation / Outputs

Visualisation / Outputs

Visualisation / Outputs

Visualisation / Outputs

User story

As a user, | want to be able to see traffic flow and throughput
every five to fifteen simulated minutes, so that | can see
where congestion is

As a user, | want to be able to see a measure of journey time
variability or reliability, so that | can see how variable or
reliable network conditions are under different scenarios

As a user, | want to be able to see a KPI showing the overall
stress of the road network, so | know how vulnerable it is
under different scenarios

As a user, | want to be able to see a Gannt chart showing a
programme of roadworks with KPI of network performance,
so that | can optimise a works programme

As a user, | want to be able to download simulation outputs,
so that | can run my own analysis including an economic
impact assessment

Acceptance criteria

- Map view of network in results dashboard

- User see via thematic styling how traffic flow / throughput
changes over the course of the simulation

- Slider to allow user to navigate through simulation time

- Map view of network in results dashboard

- User can select different predefined routes and see how
journey time variance changes over the course of the
simulation

- Reliability metric to be discussed but could be number of
journeys completed within the 85th percentile journey time of
the base scenario in order to show how much better or worse
a scenario is

- Dashboard showing a panel of aggregate measures of
network performance

- Gannt chart showing schedule of works with thematic
styling to communicate network impact

- Simulation manager tab includes a button which allows the
user to download results from the simulation in tabular / csv
format

D Immense
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Requirements B - EREEEN . 5 9 10 1 14 BB
User Story . pi « 1 - EIEIEIEIEIE] - EED
3pDing ey PYEPEIEIEIEIENES - EIED
A bl <c Il 45 | 40 | 50 | 51 52 | 53 R 55 | 56 | 57 |58 |59 | 60
prototype user stories, an 40 BYAM 48 | 49 | 50 | 51 | 52 | 53 YW 55 | 56 | 57 | 58 | 59
assessment was conducted to 61 62 66 E 60 70 71 T2 73 74 | =
estimate which of the 171
8- - - 6 - B - B

requirements gathered from the

workshop are in some way met
il .1 | || o ] s s s

achieved. This assessment
S womnisorme 100 107 (Y o w1 YR EEIE P ERR -

bR oo 121 | 122 | 123 | 124 BBS] 126 | 127 132 | 133 Rl 135
AtiOn 6 the Leer ctorias 121 [ 122 | 123 | 124 BWER 126 | 127 FREY 120 BROVIREYE 132 | 133 R 135
defined. This is graphically 137 138 145 Ll 147 148 Ll 150
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shown to the right with coloured
squares representing that the
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requirement has a relation to the
user stories.
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