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Background
The Challenge
v’ Road traffic injuries are a leading cause of death (5-29 )years and 12th .
across all age groups globally. LMICS-57% (WHO, 2023)
v iRAP provides a globally recognised framework for assessing the safety
of road infrastructure through Star Ratings and fatal and serious injury

(FSI) estimates Which rely heavily on manual coding of road attributes .
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Background

MANUAL IRAP LIMITS

TRANSOFT SOLUTIONS

v’ Traditional iRAP coding is labor-intensive and slow, with coder fatigue limiting
productivity and accuracy, thereby delaying vital safety countermeasure
determination for extensive road networks (More Time is spent on Manual
Coding ).

THE OPPORTUNITY

v’ Computer Vision (360° Video, Updated Open data sources eg Mapillary etc)
and Al offer a path to improve efficiency, consistency/Accuracy, and scalability

in road Safety assessments Using IRAP Methodology.(Road Attribute Coding).
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1 Coding dat Road surve Image refel Road name Section Distance Length Latitude Longitude Landmark Comments Carriagew: Upgrade cc Motoreycle g Landuse- Landuse- Areatype Speed limi Motoreycle Truck spee Differentia Median typ Centreline Roadside < Roadside < Roadside < Roadside < Shoulder r Paved shoi Paved shoi Intersectia Intersectio Interse
2 #EEREEEE  HHESBENE Kadzengo- A7_Kadzer Kadzengo - o 0.1 -3.89452 39.7735 3 3 1 1 1 6 2 4 1 2 5 5 1 11 1 2 13 2 8 1 4 4
3 HR4R4444  HHHEBHEE Kadzengo- A7_Kadzer Kadzengo - 0.1 0.1 -3.89368 39.7738 3 1 2 1 1 3 4 4 1 2 5 5 5 1 11 1 E] 12 2 a8 1 2 2 12 1
|4 HR4R4444  HHHEBHEE Kadzengo- A7_Kadzer Kadzengo - 02 0.1 -3.89287 39.7741 3 1 2 1 1 1 2 4 1 2 5 5 5 1 11 1 3 12 2 8 1 2 2 12 1
5 HR4R4444  HHHEBHEE Kadzengo- A7_Kadzer Kadzengo - 03 0.1 -3.80201 39.7744 3 1 3 1 1 2 2 4 1 2 5 5 5 1 11 1 3 12 2 8 1 2 2 4 1
6 |oketchclifi #¥###444 #####44¢ Kadzengo- A7_Kadzer Kadzengo- 0.4 0.1 -3.89116 39.7748 3 1 3 1 1 2 3 - 1 2 5 5 5 1 11 1 3 12 2 8 1 2 2 12 1
|7 |oketchclifi #######% #######¢ Kadzengo- A7_Kadzer Kadzengo - 0.5 0.1 -3.89036 39.775 PSV Motor 3 3 3 1 1 4 3 4 1 2 5 5 5 1 11 1 3 11 2 8 1 2 2 4 1
|8 |oketchclifi ######4#% #####4¥% Kadzengo- A7_Kadzer Kadzengo - 0.6 0.1 -3.88948 39.7753 3 1 3 1 1 2 3 3 1 1 15 15 11 1 11 1 3 12 2 8 1 2 2 12 1
|9 |oketchclifi #######% #####4#%¢ Kadzengo- A7_Kadzer Kadzengo- 07 0.1 -3.88872 39.7756 3 1 1 1 1 2 1 3 1 1 15 15 11 1 11 1 3 12 2 8 1 2 2 12 1
0 |oketchcliff #####44% #####4#4 Kadzengo- A7 _Kadzer Kadzengo- 08 0.1 -3.88773 39.7758 3 1 2 1 1 3 1 3 7 1 15 15 11 1 11 1 3 12 2 12 1 2 2 12 1
1 |oketcheliff #####4## #####444¢ Kadzengo- A7_Kadzer Kadzengo - 09 0.1 -3.88686 39.7761 3 1 1 1 1 1 1 3 7 1 15 15 11 1 11 1 3 12 2 8 1 2 2 12 1
2 |oketcheliff #####44% ####84#4¢ Kadzengo- A7_Kadzer Kadzengo- 1 0.1 -3.88602 39.7763 3 3 1 1 1 2 2 3 7 1 5 5 5 1 11 1 3 12 2 8 1 2 2 12 1
3 |oketcheliff #####444 444448444 Kadzengo- A7_Kadzer Kadzengo - 11 0.1 -3.88528 39.7766 3 3 3 1 1 6 1 3 7 1 5 5 5 1 11 1 3 12 2 12 1 2 2 12 1
4 |oketchcliff ##4##444 #4448444 Kadzengo- A7_Kadzer Kadzengo- 12 0.1 -3.88439 39.7769 Kikambala 3 3 2 1 1 6 2 3 6 2 5 5 5 1 11 1 E] 12 2 a8 1 2 2 12 1
5 |oketchcliff ####8444 444448444 Kadzengo- A7_Kadzer Kadzengo - 13 0.1 -3.88355 39.7772 3 3 2 1 1 3 4 4 4 2 5 5 5 1 11 1 E] 12 2 a8 1 2 2 12 1
6 |oketchcliff ####8444 444448444 Kadzengo- A7 _Kadzer Kadzengo- 1.4 0.1 -3.88263 39.7775 3 3 3 1 1 6 4 6 4 2 5 5 5 1 11 1 2 12 2 8 1 2 2 12 1
7 |oketcheliff #####4## #44##4#¢ Kadzengo- A7 Kadzer Kadzengo - 15 0.1 -3.88181 397778 3 3 1 1 1 - 1 4 4 2 5 5 5 1 11 1 2 12 2 8 1 2 2 12 1
8 |oketcheliff ######4% ######## Kadzengo- A7_Kadzer Kadzengo- 1.6 0.1 -3.88098 39.7781 3 3 2 2 1 3 1 4 3 2 5 5 5 1 11 1 2 12 2 8 1 2 2 12 1
9 |oketcheliff #######% ######## Kadzengo- A7_Kadzer Kadzengo- 1.7 0.1 -3.88014 39.7784 3 3 1 1 1 6 1 4 3 2 5 5 5 1 14 1 2 12 2 8 1 3 2 12 1
PO |oketchelifi #####44% #####44% Koadzengo- A7_Kadzer Kadzengo - 18 0.1 -3.87927 39.7787 3 3 1 1 1 2 1 4 3 2 5 5 5 1 14 1 2 12 2 8 1 3 2 12 1
P1 |oketchelifi #####44% ##44#444 Kadzengo- A7_Kadzer Kadzengo - 19 0.1 -3.87838 39.779 PSV three- 3 3 3 1 1 6 6 a a 2 5 5 5 1 14 1 2 12 2 8 1 3 2 8 1
P2 |oketcholifi #####44% ##44#444 Kadzengo- A7_Kadzer Kadzengo - 2 0.1 -3.87753 39.7793 3 3 1 1 1 3 2 a a 2 5 5 5 1 14 1 2 12 2 8 1 3 2 12 1
oketcheliff #####44% ##48848¢ Kadzengo- A7_Kadzer Kadzengo - 21 0.1 -3.87669 39.7796 3 1 1 1 1 1 1 4 6 2 5 5 5 1 11 1 3 12 2 8 1 3 2 12 1
oketchcliff ####4#44% ##488484 Kadzengo- A7_Kadzer Kadzengo - 22 0.1 -3.87592 39.78 3 1 1 1 1 1 1 1 4 2 5 5 5 1 11 1 3 12 2 8 1 3 2 12 1
oketchclifi ##44#48444 #4488444 Kadzengo- A7_Kadzer Kadzengo - 23 0.1 -3.8751 39.7803 3 1 1 1 1 1 1 1 1 1 5 5 5 1 11 1 E] 12 E] 12 1 E] 2 12 1
oketchclifi ##44#48444 #4488444 Kadzengo- A7_Kadzer Kadzengo - 24 0.1 -3.87434 39.7807 3 1 2 1 1 1 1 1 1 1 5 5 5 1 11 1 2 11 E] 12 1 E] 2 12 1
oketchcliff ##44#48444 #4488444 Kadzengo- A7 Kadzer Kadzengo- 25 0.1 -3.87355 39.7811 3 1 1 1 1 2 1 1 1 1 5 5 5 1 11 1 4 11 2 8 1 3 2 12 1
oketchclifi #####444 ##d####4¢ Kadzengo- A7_Kadzer Kadzengo - 26 0.1 -3.87264 39.7816 3 1 2 1 1 2 1 1 1 1 5 5 5 1 11 1 4 11 2 8 1 2 2 12 1
oketcheliff #####4#% #####¥#4# Kadzengo- A7_Kadzer Kadzengo- 27 0.1 -3.87188 39.782 3 1 1 1 1 1 1 1 1 1 5 5 5 1 11 1 2 9 2 8 1 2 2 12 1
0 |oketcheliff #######% #######4 Kadzengo- A7_Kadzer Kadzengo- 28 0.1 -3.8711 39.7824 3 1 2 1 1 1 1 1 1 1 5 5 5 1 11 1 4 11 2 13 1 2 2 12 1
1 |oketchcliff ######## #####4#4¢ Kadzengo- A7_Kadzer Kadzengo- 29 0.1 -3.87037 39.7828 3 1 2 1 1 1 1 1 1 1 5 5 5 1 11 1 4 11 2 8 1 2 3 12 1
2 |oketchcliff #####44% ####84#4 Kadzengo- A7_Kadzer Kadzengo- 3 0.1 -3.86957 39.7832 3 1 2 1 1 1 1 1 1 1 5 5 5 1 11 1 a 12 2 11 1 2 3 12 1
3 |oketchcliff ######## #####4%4¢ Kadzengo- A7_Kadzer Kadzengo- 31 0.1 -3.86876 39.7836 3 2 1 1 1 1 6 1 6 1 5 5 5 1 11 1 3 12 3 11 1 2 3 4 1
B4 |oketchelifi #####44% #3448444 Kadzengo- A7_Kadzer Kadzengo - 32 0.1 -3.86799 39.7841 3 1 1 1 1 1 1 1 6 1 5 5 5 1 11 1 3 12 2 16 1 2 4 12 1
5 |oketcheliff #####444 444448444 Kadzengo- A7_Kadzer Kadzengo - 33 0.1 -3.86712 39.7845 3 1 1 1 1 2 1 1 6 1 5 5 5 1 11 1 3 12 2 6 1 2 4 4 1
6 |oketchcliff ####8444 #444#48444 Kadzengo- A7_Kadzer Kadzengo - 3.4 0.1 -3.86633 39.785 3 1 3 1 1 1 1 3 1 1 5 5 5 1 11 1 E] 12 4 11 1 2 4 12 1
7 |oketchcliff #44##444 #4448444 Kadzengo- A7_Kadzer Kadzengo- 35 0.1 -3.86555 39.7854 3 1 1 1 1 1 1 3 1 1 5 5 5 1 11 1 E] 12 E] 11 1 2 3 12 1
& |oketchcliff ##4##444 #4448444 Kadzengo- A7 Kadzer Kadzengo- 36 0.1 -3.86481 39.7858 Maijlis Al-M 3 1 3 1 1 2 1 6 1 1 5 5 5 1 11 1 3 12 2 8 1 2 3 12 1
9 |oketcheliff #####4## #44##4## Kadzengo- A7 Kadzer Kadzengo - 2.7 0.1 -3.86401 39.7862 Majlis AL-M 3 1 2 1 1 1 1 - 1 1 5 5 5 1 11 1 3 12 2 8 1 2 3 12 1
B0 |oketchelifi #####4#% #####4¢#% Kadzengo- A7_Kadzer Kadzengo - 3.8 0.1 -3.86323 39.7866 3 1 1 1 1 1 1 L2 1 1 15 15 11 1 11 1 3 11 2 8 1 2 3 12 1
b1 |oketcholifi #####4#% #####4#% Kadzengo- A7_Kadzer Kadzengo - 39 0.1 -3.86252 39.7871 3 1 1 1 1 1 1 3 1 1 15 15 11 1 11 1 2 12 2 8 1 2 2 12 1
2 |oketcheliff ######4% #####4#4 Kadzengo- A7_Kadzer Kadzengo- 4 0.1 -3.8617 39.7877 3 1 1 1 2 1 4 3 4 1 15 15 11 1 11 1 2 12 2 13 1 2 2 12 1
3 |oketchcliff ######## #####4%4¢ Kadzengo- A7_Kadzer Kadzengo- 41 0.1 -3.86102 39.7882 3 1 2 1 1 2 1 a 6 1 15 15 11 1 11 1 2 8 2 8 1 2 2 12 1
oketchcliff #####444 ###884#4 Kadzengo- A7_Kadzer Kadzengo- a2 0.1 -3.86028 39.7888 3 1 3 1 1 3 2 a a 1 15 15 11 1 11 1 2 13 2 13 1 2 2 12 1
oketcheliff #####44% ##48848¢ Kadzengo- A7_Kadzer Kadzengo - 43 0.1 -3.85956 39.7894 3 1 2 1 1 1 1 4 4 1 15 15 11 1 11 1 2 8 2 13 1 2 2 12 1
oketchcliff ####4#44% ##488484 Kadzengo- A7_Kadzer Kadzengo - 44 0.1 -3.85897 39.79 3 1 1 1 1 1 1 4 1 1 15 15 11 1 11 1 2 8 2 13 1 2 2 12 1
oketchclifi ###4#48444 #4488444 Kadzengo- A7 Kadzer Kadzengo- 45 0.1 -3.85837 39.7006 3 1 1 1 1 2 1 1 1 1 15 15 11 1 11 1 2 a8 2 13 1 2 2 12 1
oketchclifi ##44#48444 #4488444 Kadzengo- A7_Kadzer Kadzengo - 46 0.1 -3.8577 39.7013 3 1 2 1 1 1 1 1 1 1 15 15 11 1 11 1 2 a8 2 13 1 2 2 12 1
oketchcliff ##44#48444 #4488444 Kadzengo- A7 Kadzer Kadzengo- 47 0.1 -3.8572 39.7019 3 1 2 1 1 1 3 1 1 1 15 15 11 1 11 1 2 8 4 11 1 2 2 12 1
oketchclifi #####444 ##d####4¢ Kadzengo- A7_Kadzer Kadzengo - 4.8 0.1 -3.85664 39.7927 3 1 1 1 1 3 1 1 1 1 15 15 11 1 11 1 2 13 4 11 1 2 2 12 1
oketchclifi #####444 ##d####4¢ Kadzengo- A7_Kadzer Kadzengo - 49 0.1 -3.85617 39.7934 3 1 1 1 1 1 2 1 1 1 15 15 11 1 11 1 2 8 4 11 1 2 2 12 1 4

Upload File Sample :Source KeNHA



Study Aim and Pilot Context

Objective
v Evaluate the effectiveness of Al-supported road
attribute extraction compared to manual coding
in terms of:
1. Productivity and Efficiency (Time Savings)
2. Consistency and Accuracy (% ge Error)
3. Scalability for Kenya’s National

Network(Kms Covered)
Pilot Scope: Approx .138 km covered .only the B7 road

section, representing about 104 km, was directly compared
with the manually coded section from the KeNHA 2024

project.
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Key Metrics: Time savings, Kms Covered, 20+

accredited attribute % ge error rates.



Methodology: Manual Coding &
AssetMAPPER Roads

TRANSOFT SOLUTIONS
Two-Step Approach

1. Conventional iRAP workflow, in which trained coders

manually reviewed video imagery, extract road attributes,
populated spreadsheets/Demonstrator per 100m sections,

and Process the upload files on the ViDA platform.

2. Automation: AssetMAPPER integrates computer
vision(360° Video, Open data sources eg Mapillary
etc) to automatically detect Road attributes from
geo-referenced imagery and Simplified manual
validation for remaining subjective attributes and
Default Values .

False ( non-matching ) WValues «

100
Total Sample Points

Percentage Error =



IRAP coding with AssetMAPPER Detailled process
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Al Performance: Agreement Levels/%ge Error

Average Error Rate for 20 + Road attributes : approximately 8%.

v' Al performance varied across the coded attributes, with percentage errors ranging from 0% to 27%.

Excellent : Clearly defined and easily visible attributes

Number of lanes,

Bicycle facilities Sehaol Eonie V-Ehide Rola dsiQE
: ' warning, School parking, Area severity driver-
M_ed_lan type, Sp_eed zone crossing type, and side distance
limits, Pedestrian supervisor, Speed Roadside Delineation, and
crossing facilities, management, severity Intersection
Upgrade cost, Land| Grade, and attributes type.
use,Street Pedestrian crossing
lighting,and facilities quality
tHraEe Good 6-10% Moderate 11-20% Poor +21%

Excellent 0- 5%.

v Some Attributes were not comparable as they are affected by the time and day of survey e.g. Flows ,Signs ,Parking etc



'Results

.- (N @

Highways, Primary roads, Secondary roads

Filter by traffic

: R 3m

Conventional: 676 km took 4 codérs ~10
weeks (17 km/week per coder) 67.6 km
per week (team output). KeNHA 2024
Six Coders -3000 km in 4 weeks.125km
per Coder in 1 week. Well Trained.(IRAP)
Al-Supported: Demonstrated potential
to code 1,000-1200 km in 5 Days. (From

Past Projects in France & ltaly)

Approx 75% Reduction in Coding Time
Automation of 20 key iRAP accredited attributes
+ 15 in Dev+ Default Values reduced repetitive
manual tasks and lowered coder fatigue.
Improved consistency. Al -High ( standardized) &
Manual-Varies as its Coder dependent.

Average Error Rate for 20+ Road Attributes:
approximately 8%.

Enabled network assessments (14-15) times
with existing human resources.

Integration with crash data enabled faster
identification of high-risk sections (Geo-Ref data

Not available in LMICs)



v AssetMAPPER reduces coding
time by 75%.

v Automation improved
productivity, consistency, and
coder efficiency, with an
average percentage error of
approximately 8%.

v" Scientific and calculation-
based attributes showed the
highest accuracy, while
dynamic attributes recorded

higher variation.

Conclusion

v' Human Expertise remains
vital for validating low star
ratings sections and
defining Best ROI
countermeasures.

v’ Country-specific default
values and configurable
settings further improve
detection accuracy and

reduce error rates.

v’ Integration of automated
road attributes with crash
data enables faster
identification of high-risk
sections.

v’ In a project conducted in
Italy, AssetMAPPER achieved
approximately 85% accuracy

in a similar comparison

against manual coding.



Conclusion

NOTE-AIl achieved approximately the same level of accuracy comparable to manual
coding for the 20+ Accredited attributes and has the potential to surpass it with
further training ,More Attributes accreditation and refinement of default values

configuration. However, human expertise remains essential for selecting
appropriate countermeasures particularly where contextual interpretation and
engineering expertise are required, making a combined Al-human approach the

most effective solution.



Conclusion : Roadmap

PILOT-Q4 2025 DEVELOPMENT-Q 1&2 2026 TARGET-Q3 2026
. . 25 Additional Risk Target: 40+ Accredited
20 Accredited Attributes i oo Submitted to iRAP for AiRAP Risk Attributes

Kenya Network -Success Accreditation

Overall, the pilot indicates that Al-enhanced iRAP workflows provide a practical
and scalable solution for accelerating proactive road safety assessments.
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Transoft Solutions develops and supports
innovative and timesaving software and
services to help professionals plan, design,
and operate safe transportation systems.
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Cliff Oketch Onyango,
Transportation/Road Safety Engineer
cliff.onyango@transoftsolutions.com
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