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Background & Context

Urban Ghana faces high traffic congestion and rising road crashes.

Traditional traffic lights do not consider real-time risk or crash-prone 
zones.

AAMUSTED integrates crash data into a smart traffic system using AI 
and solar power
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TRANS-SAFE and AAMUSTED’s Role

Under the EU-funded TRANS-SAFE project, AAMUSTED is supporting 
safer and smarter transport in Ghana.

This prototype is one of AAMUSTED’s key contributions, aligning with 
SDG 11 (Sustainable Cities).

Focus: Locally built, cost-effective, and context-relevant innovation
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Key features of the Design

Edge AI and Computer Vision 
for real-time traffic detection.

Adaptive signal control based 
on traffic flow.

Solar-powered and grid-
independent.

Built with Raspberry Pi, 
OpenCV, and local hardware



• Camera detects vehicle density.
• AI counts vehicles per lane.
• Signal timings adapt in real-time.
• Operates without internet or cloud.
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System Architecture 



•  Simulation tests compared fixed vs. 
adaptive systems.

• Adaptive control enabled 45% more 
vehicles to pass.

• Reduced idle time and lane congestion.
• Prototype successfully tested.
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Testing & Results
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Smart Traffic Technology
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Test Case Mode Total Vehicles Total Time (s) Improvement

Test 1 Fixed Time 47 102 —

Adaptive 66 102 +40.5%

Test 2 Fixed Time 50 102 —

Adaptive 70 102 +40.0%

Test 3 Fixed Time 51 102 —

Adaptive 80 102 +56.8%

Results & Observations 
➢ Three separate 

test runs 

compared fixed-

time vs adaptive 

signal control 

over 102 

seconds each.

➢ On average, the adaptive system enabled 45% more vehicles to pass within the same time 

frame.

➢ Lane-wise vehicle distribution was more balanced under adaptive control, reducing idle time 

and congestion.

➢ These results confirm that rule-based adaptive traffic control significantly improves throughput 

efficiency.
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Real-World Potential

Ideal for busy intersections in Kumasi, Accra, and other urban areas.

Can be deployed in off-grid communities.

Designed to scale and integrate with emergency vehicle response in future phases.

Supports Ghana’s smart city and e-mobility initiatives
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Stakeholder Benefits

ATRC 2024 Footer 10

For City Authorities: Better traffic management & public safety.

For Policymakers: Scalable infrastructure for urban mobility.

For Transport Engineers: Deployable AI solution with local support.

For Communities: Reduced wait times, emissions, and road stress



Next Steps

• Field deployment in selected 
intersections.

• Collaborate with Ghana Highways 
Authority, MMDAs, and DVLA.

• Engage the private sector for 
manufacturing and scale-up.

• Integrate with broader TRANS-SAFE 
pilot programs.

ATRC 2024 Footer 11
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Assembling at AAMUSTED Workshop
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Thank you 

Engr. Dr Albert K. Awopone aawopone@aamusted.edu.gh
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