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Smart Scheduling PoV Overview VAULT
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Executive Summary Objectives

e N

ﬁhis study report highlights the developmem ® Reduce Scheduling Time

implementation, and outcomes of the Smart

Scheduling Proof of Value (PoV) for \ /
Northampton highway maintenance operations. - ~

o Minimise Travel Distance

The initiative focuses on using Al-driven Q & CO2 Emissions

simulation solution to enhance job scheduling, \_ )
optimize resource allocation, and improve
operational efficiency.

«” Optimise Resource

. . I Allocation
Smart Scheduling demonstrates the potential to

streamline tasks, increase productivity, and
reduce costs by leveraging real-time data and

advanced algorithms. s Enhance
S, -
K / Job Completion Accuracy




Key Features of Smart Scheduling Web App
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Smart Scheduling

The home screen consisting of
currentjob information and insights, the
interactive map and data visualisation,
and the final schedule parameters before
the Al Generates the final schedule.

Digital Gang Calendar

The Gang Calendar is used to set the
availability of each gang, allowing the Al
to only schedule gangs that have
availability.

Gang Profile Settings

Gang Profile Settings allows the user
to set each gangs general information,
areas, capabilities, and performance
rating.

Visualisation

View all available jobs in Table View,
Document View, or Timeline View, letting
users choose the format that suits them
best.

Smart Scheduling - Northamptonshire

Smari Schedulling) Gang Caiendar  Gang Profie Seftngs  Weathar Forecast  Weathar Condion Setings  Manual vs Smant Scheduing

Parameters

Step 1: Filtering
SchacueDte
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st

Filter Jobs

Step 2: Validation
W Tableview

M Document View

Step 3: Generate Routes

Generar

ore
Crmerm eI o -

te Routes

Interactive Map

The home screen consisting of
currentjob information, the map view,
and the final schedule parameters before
the Al Generate.

Insights Overview

Gain insights fromavailable jobs to
understand the quantity and
severity of each category.

Datetime: 02.04-2025 150343

No. Jobs to be Scheduled
16

Job priority

Defect Type

4 Search

J0b Number

Search Tool

The search tool allows the user to
compare historicmanualschedules
to the Al generated smart
scheduling route for the same day.

@ Information

--..I . ‘E

Weather Forecast

7 day lookahead used by the Al to
ensure jobs are not scheduled on
dates where the weather condition
settings do not allow for work to be
undertaken.

Weather Condition Settings

The weather condition settings
allow the users to dictate
environmental thresholds, i.e.
Pothole Repairs can not be
scheduled when the temperature is
less than -5 C.

Manual vs. Smart Scheduling
Review Tool

The review tool allows the user to
compare historicmanualschedules
to the Al generated smart
scheduling route for the same day.



How Smart Scheduling “Thinks”

Filtering

-

\_

Status
Gang Availability

Weather

Planned Work

~

Assighment

/

%

Gang’s Profile &
Competency

Completion Time
Prediction

\

Ranking

-

SLA Due Dates

Job Priority
{Sequence}

~
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Matching

/

\

Nearby Search
Assigned Gang
Work Hour

Material




Smart Scheduling Journey VAULT
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Timeline: Sep 2024 to Dec 2024 with extension

User
ONE
NETWORK O?rg? :i:'g&
ISO &
Devc;lopment Cyber Essentials Depot Visit ‘
egin Job Shadow
Vendor . N
WMS Testing &
2hr Setup Assessment ) O

Integration Validation

Approved

\ 4 4

Features Improvelnent & Support I

Workshop ~ working group ’ry

Smart SchedulindFeatures Developmfnt

Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2024 Feb 2024 Mar 2024 Apr 2024

W Summer & Holidays




Smart Scheduling Testing Approach

4 N

Testing Stage 1

Historical Data

Preparation of Q1
Historical Data

Run Smart
Scheduling Tool

Measure efficiency

4 N

Testing Stage 2
Manual vs. Smart
Scheduling Efficiency

Select Testing
Gangs and Areas
Manual Smart

Scheduling Scheduling
4 4

/
\_

\_ /
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Study Findings VAULT
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Avg Distance Avg Travel

In Office

% of Excess /Day Time Saved Fuel Cost C0O2 Labour Cost _
Travel Time Reduced by Per Area Savings Saved Productivit

Reduced by roductivity
12.93% 157.23 10.88 £ 1,465 £43,750

2,844 kg 90%

km hrs

Overall Travel Time for >4 Jobs 2,180 hrs 1930 hrs 250 hrs
Overall Travel Distance 111,991 km 97,840 km 14,151 km
Avg Travel Distance per Job 11.03 km 9.64 km 1.39km
Overall Fuel Consumption 8,400 L 7,338 L 1062 L
Overall CO2 Emission in Kg 22,508 Kg 19,664 Kg 2,844 Kg
Scheduling Processing Time 20 mins (avg) 2 mins (avg) 10x Faster

*fuel_consumption_per_100km = 7.5 # L/100km | Average Petrol Price = 1.38 # S per litre | CO2 Factor = 2.68 | Labour Cost = £35 | No. Gang per Day=5 | No.Crew in aGang =2 |
Testing Period = 1/1/2025 — 31/3/2025



Smart Scheduling Proven Benefits VAULT
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SMART SCHEDULING

I—I—I

Labour Time Fuel Cost Maintenance in Offl.ce. Admin Time Knowledge SECETEEEE
; : ; Productivity Sharing & Workflows &

Cost Saving Saving Cost Saving : Saved .
Gained Preservation Procedures

Decision
Making
Confidence

'



Challenges & Lesson Learned
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.Challenge: Manual

.Challenge: Data Quality
& Completeness

Lesson Learned: Early
alignment on data
requirements and
ownership is essential

Dependency in Operations

Lesson Learned: Smart
Scheduling must align with
current habits for smoother
adoption with iterative
enhancement.

Challenge: Scheduler were
unfamiliar with using digital
tools.

Challenge: System

-kl Lesson Learned: Include
Integration like One Network

schedulers early in the

API, WMS API process, co-design features
with them, and provide

Lesson Learned: Secure early ongoing hands-on training

agreement and requirement to drive adoption.

to avoid dependency failure,
and delays in rollout.



Next Steps
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Smart Scheduling Part I

WMS Integration

¢ Automate schedule transfer between WMS and
Smart Scheduling.

Al Generated Traffic Management Plans

* Automatically generate Traffic Management
Plans.

Paperwork Digitization / Automation

* Automatically generate required forms to
optimise existing business functions.

Open Roadworks Data API

¢ Continuous retrieval and visualisation of real time
roadworks data from Street Manager.

HIGHWAYS INTELLIGENCE CAPABILITY

Inspection
& Detection

Utilising Al-Driven
Technologies for automated
surveying, defect
identification, and asset
condition monitoring.

Commercial
& Claims

Streamlining highways
maintenance commercial
processes by automating

progress claims, enhancing

cost accuracy and
effectively managing
maintenance
budgets.

Smart
Scheduling

Leveraging real time data
integration, predictive
analytics and automated
processes to enhance
scheduling accuracy and
operational efficiency.

Insights &
Reporting

Provide actionable insights,
performance analytics, and
comprehensive reporting to
support informed decision-
making and continuous
improvement.
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Smart Scheduling

Test Plan Stage 1 — Historical Data

Compute Travel Time
2.66 hrs

Total Field Time 0.0 hrs

1
IRR-532170

#* Manual

Pell LK

CO? Emission

32.93 kg

Travel Distance

163.86 km

Job Sequence

3

2
IRR-532175 IRR-532186

Pan Mode Select Box

Petrol Cost

£14.75

4
IRR-532198

Address Se
Search for a
Layers

Select All
Select None

Gang Routes
Gang

Pell LK
Gang

Select All

Pell LK

VS.

arch

n address

Gang Routes
Gang Destinations

Layer Filters

SelectAll = Select None

Gang Destinations

Select None

Travel Time

2.0 hrs

3
IRR-532186
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Smart Scheduling

Pell LK

Travel Distance CO? Emission Petrol Cost
117.55 km 23.63 kg £10.58
Job Sequence
2 1 4
IRR-532198

IRR-532175 IRR-532170

Select Box .
1

Address Search

Search for an address

Layers
Select All
Select None

R

/
rthlingborough Gang Routes

Gang Destinations

Layer Filters
Gang Routes
Gang
Select All Select None
Pell LK

Gang Destinations
Gang
Select All | Select None

Pell LK



Smart Scheduling

Test Plan Stage 1 — Historical Data
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¢ Manual

chouse
Compute Travel Time Travel Distance CO? Emission
204 hrs 135.79 km 27.29 kg
Total Field Time 5.79 hrs
Job Sequence

1 2 3 4
IRR-532174 IRR-532176 IRR-532186 IRR-532189

6

IRR-532227

Pan Mode Select Box

gl

Petrol Cost

£12.22

5
IRR-532222

Address Search

Layers
Select All
Select None

Gang Routes

Gang Destinations

Layer Filters
Gang Routes

Gang

SelectAll  Select None

chouse

Gang Destinations
Gang
SelectAll | Select None

Search for an address

VS.

Smart Scheduling

chouse
Travel Time Travel Distance CO? Emission Petrol Cost
1.54 hrs 94.11 km 18.93 kg £8.47
Job Sequence

5 1 6 3 2
IRR-532222 IRR-532174 IRR-532227 IRR-532186 IRR-532176

4

IRR-532189

Address Search

Search for an address

Layers
Select All
Select None

Gang Routes
Gang Destinations

Layer Filters
Gang Routes

Gang

SelectAll | Select None

chouse

Gang Destinations
Gang
SelectAll | Select None



Smart Scheduling
Test Plan Stage 1 — Historical Data \’l\u LT
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#* Manual VS.

Well Community Steward AB

Compute Travel Time Travel Distance CO? Emission Petrol Cost
e 163.92 km 32.95 kg £14.76
Total Field Time 5.41 hrs

Job Sequence

1 2 3 4
IRR-534305 IRR-561467 IRR-561474 IRR-561501

f

e —
S Search for an address

9y Layers
Select All
Select None

Gang Routes

Gang Destinations

Layer Filters

Gang Routes
Gang
Select All | Select None

Well Community Steward AB

Gang
SelectAll | | Select None

Well Community Steward AB

Smart Scheduling

Well Community Steward AB

Travel Time Travel Distance CO? Emission Petrol Cost

1.99 hrs 107.92 km 21.69 kg £9.72

Job Sequence

2 4 1 3
IRR-561467 IRR-561501 IRR-534305 IRR-561474

Address Search

Search for an address

Select All
Select None

Gang Routes

Gang Destinations

Layer Filters
Gang Routes
Gang
Select All || Select None
Well Community Steward AB
Gang Destinations
Gang
Select All | | Select None

Well Community Steward AB
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