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Introduc�on. The Digital Roads Prosperity 
Partnership aims to revolu�onise highway 

maintenance by integra�ng advanced physical 
and digital technologies; it comprises three 

interconnected themes: Physical, Digital, 
and Impact. The Digital theme provides 

the forecas�ng, process modelling, 
and digital communica�on 

between other components in 
the partnership.

Spa�al Modelling. An extensive data fusion task 
is being carried out, combining data sources from 
Na�onal Highways (P‐AMS, Confirm, SWIS) with 
public data (Met Office, DfT) into a comprehensive 
dataset based on the Strategic Road Network 
model (table below).

In the next step, this will be crucial for 
modelling rela�onships between inputs such 
as traffic flow (map above, top right) or 
pavement age (middle), and outputs such as 
defect counts (bo�om) or pavement 
condi�on. This will be implemented via 
spa�al smoothing and has applica�ons to 
priori�sa�on, decision‐making, and 
predic�ve maintenance. 

Visualising the Digital Twin creates dynamic, virtual 

replicas of  our physical road networks. Using automa�c mesh 
genera�on scripts, we accurately generate pavement meshes, 
traffic signs  (below, right), and other data.  We study how simulated 
cycling (above) scenarios can model dangerous or expensive scenarios 
to provide ways to improve cycling experience. In the future we will 
further develop the DT Visualisa�on tools to simulate roadside repair  
processes as well as enhanced interfaces with other objects, helping planners 
and engineers evaluate safety, efficiency, and sustainability of DTs.

Digital Twins act as a nexus for data flow and 
storage. Our DR:DT twin now encompasses the 

CAMHighways2 dataset, presen�ng the components 
(above) into chunks for processing. Several prototype

processes apply the twin to visualisa�on (poster center), 
vegeta�on pruning, as well as defect iden�fica�on and 
explora�on. The twin is implemented in PostGIS and 
Postgres; processes are modelled in Python. Next year, the 
DT will be extended to communicate with the Automated 
Repair Vehicle as well as encompass the Reference Data 
Library, driven by the requriments gathered from industry.

Forecas�ng the life cycle of exis�ng pavements through monitoring factors 
exhibited from Data Science can be presented as a series of deteriora�on curves 
(above le�) that show what the expected road condi�on is at the current point 
in �me and a forecast of its future1. The percentage of cracks in observed 
sec�ons will factor into crea�ng future curves that create a direct correla�on 
between the current road condi�on and how long they can be expected to 
remain fit for purpose.

Site Eas�ng
(m)

Northing
(m)

Surface
material

Age
(yrs)

Thickness
(mm)

Length 
(m)

Lanes AADF 
(counts 
per m)

 Rainfall
(mm)

Average
temp.

(°C)
0100A4

/551 377412 166506 HR
Asphalt 27.50 529 250 3.976 TBC 12.5

Data chunks

T=3.5; SNC=4.8; ESAL=6201;

figure('units','normalized','outerposition',[0 0 1 1]);

Concentrations=tiledlayout(1,1,'TileSpacing','normal','Padding','tight'); nexttile

ESALMatrix=[1055 mean([1055 104965]) 104965; 1191 mean([1191 809289]) 809289; 4331 mean([4331 119696]) 119696];

plot(10*ones(1,11),0:10:100,'LineStyle','-','LineWidth',5,'Color','k','HandleVisibility','off')

for i=1:3

  for j=1:3

    for Age=1:21

      Curve(Age,1)=90-0.6349*(exp(Age^0.4203)-1)*log(ESALMatrix(1,j)/(SNC^2.7062));

      Curve(Age,2)=90-0.8122*(exp(Age^0.3390)-1)*log(ESALMatrix(2,j)/(T*SNC^0.8082));

      Curve(Age,3)=90-1.7661*((exp(((Age/T)^0.2826)-1))*log(ESALMatrix(3,j)));

    end

    CurveColours=["r","g","b"]; CurveMarker=["x","+","*"]; CurveLines=["-","--",":"];

    CurveNames=["No Overlay","Overlay","Composite"];

    hold on; plot(0:20,Curve(:,i),'LineStyle',CurveLines(j),...

    'Color',CurveColours(i),'Marker',CurveMarker(j),'LineWidth',5,...

    'DisplayName',strcat(CurveNames(i)," T = ",num2str((ESALMatrix(i,j)))));

  end

end

ylim([0 100]); xlabel("Age"); ylabel("Pavement Condition Rating (PCR)")

title("Pavement Deterioration Curves"); legend('FontSize',24)
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GPR point cloud

Defect meshes

Pavement orthomosaics

Meshed point clouds

[2] A. Marie d'Avigneau et al. CAMHighways: The Cambridge Highways Dataset, 2024.

Modelled signs

[1] Ka�cha, Samer W., et al. Development of enhanced pavement deteriora�on curves. 
No. VTRC 17‐R7. Virginia Transporta�on Research Council (VTRC), 2016.
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