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Background
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Roads are among the most important public assets in 
many countries. 

Poor road quality contributes to time delays, vehicle 
operating costs increase, and accident costs 
(Johansson,2004)

Road users are willing to pay more to ride on better roads 
(Olsson, 2003). The risk of being delayed, in particular, is 
viewed negatively.

**********************************************

Road improvements bring benefits to road users through 
improved access to hospitals, schools, and markets; 
improved comfort, speed, and safety; and lower vehicle 
operating costs.



Objectives of the Study

The study 
Objectives

1. Assess selected unpaved road speed 
condition using AR-speed condition software

2. Demonstrate the use of AR-speed condition 
software
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Justification of the Study

The 
study 
supports 

SUB-THEME: Technology and Modern Engineering Practices to Drive Efficiency

SDG 9, Target 9.1, and Indicator 9.1.1 by advocating for the Rural Access Index (RAI) 
which % of rural population who lives within 2km of an all-season road (Rastogi, 
2006)..

Malawi Vision 2063 Visions for the Transport Systems.

National Transport Masterplan focus on development of an integrated multi-modal 
transport sector

National Transport Policy measures to reduce transportation costs, improve road 
safety
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Theoretical Framework
This study was informed by 

(a) Transportation Planning Theory which relies on the equilibration theory of 
Manheim (Manheim et al., 2016). 

Theory states that transportation system will influence or change the socioeconomic system, 
and vice versa; the socioeconomic system will demand changes in the transportation system.

The socio-economic & transportation systems are interrelated (Zuidgeest, 2000)..

(b) Habermas' Theory of Communicative Action developed by Habermas, (1987): 
focuses on truth of facts, the correctness of norms, and the sincerity of expressions
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Materials and Methodology
Study Area

Residential areas in the Central Region of Malawi, Lilongwe City: Area 8 (Nchesi), Area 7
(Kawale) and Area 21 (Chilinde).
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Road Network Status in Malawi

7

Paved Road Networks 
(Km)

Unpaved Roads 
(Km)

Total Road Networks in 
Malawi (Km) % Paved Roads % Unpaved Roads

4,798 10,653 15,451 31% 69%

Source: Roads Authority 
2021
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Road Condition Data Collection Methods
Visual Condition.

Road Surface Speed Condition.

Video Survey-Distress Surveys with Surface Distress Condition.

ROMDAS-Roughness-Laser/Bump Integrator(Ride Quality).

Structural Capacity-Falling Weight deflectometer(FWD)/LWD.

Drone Survey and Smart-Phone.
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Road Condition-Road 
Speed Condition
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 Condition surveys have main aspects 

 Data Collection, 

 Condition Rating 

 Quality Management.
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Why Conduct Vehicle Speed Survey?

To acquire data on the general condition of 
the road network under the responsibility of 
the maintenance.

To provide baseline speeds to determine 
vehicle operating costs and passenger time 
savings.



• Driver-Awell trained driver with particular 
medium-sized vehicle with an independent 
suspension system. Driver should be driving at 
speeds as close to the boundary between 
comfortable and uncomfortable up to 50 km/h. 
Above 50 km/h it is recommended that the driver 
aims for a target speed of 55 km/h so that the 
accuracy of the GPS does not decrease
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Maintenance 
Engineer

ObserverDriver

Observer- movements 
observed by the 
inspector when 
driving at a given 
speed over the road.

Maintenance Engineer-
Overview the  whole road 
speed survey in technical 
perspective.

Road Speed Condition-Data Collection

.
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AR-Road Speed Condition
• AR-Road Speed Condition is a desktop software for viewing road tracks from GPS in gpx

file format for analysis of road speed condition with a threshold set by a user. 

• The software is particularly aimed towards assessing conditions of road during the initial 

planning stage of road rehabilitation program. With the aid of this software, such 

assessment can be performed in relatively inexpensive manner that too within very short 

duration compared to traditional survey methods. 

• The software reads the geospatial data stored for each point of each segment of every 

road section stored in the gpx file. It calculates average speed of the whole road track 

and compares it with standard threshold and gives the assessment of road condition in 

the form of poor, fair and good.
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WHAT TO DO, 
WHERE ?
WHEN TO DO IT!
Are things getting better or worse?Eng. Chisomo Dan Kauma



AR-Road Speed Condition Section
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AR-Road Speed Condition Rating 
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AR-Road Speed Condition Rating

Poor

Good
Fair
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Developed by Eng. Arnold M  Kilaini (GIS& Mobile Software 

Developer)-Tanzania

&

Eng. Ram G. Kachhepati  (Mobile Software 

Developer)-Nepal

Eng. C. Dan Kauma  (GIS Expert)-Malawi

AR-Road Speed Condition, A GIS Desktop app, Analyzing the 
road surface speed condition data collected from GPS with a user 
assigning bands of rating(Good, Fair and Poor) in graph analysis, 
Map display and an option to export to Excel.

AR-Road Speed Condition

Chisomo.kauma@gmail.com (Mobile no: +265 881465071)
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AR-Road Speed Condition- Software  Overview 
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AR-Road Speed Condition app- Condition Limit
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AR-Road Speed Condition Profile
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Excel Report 
from AR-

Road Speed 
Condition
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Map-shows map display as per 
road condition
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Map-with Good, 
Fair and Poor 
Road Sections
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Results of the Study
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NCHESI RESIDENTIAL STREETS
km %

Good 0 0%

Fair 0 0%

Poor 4.312 100%

TOTAL 4.31 100%

CHILINDE RESIDENTIAL STREETS

km %

Good 0 0%

Fair 0.207 6%

Poor 3.483 94%

TOTAL 3.69 100%

KAWALE 1 RESIDENTIAL STREETS

km %

Good 0 0%

Fair 0.293 4%

Poor 7.521 96%

TOTAL 7.81 100%

NCHESI RESIDENTIAL STREETS

Header Name Start Time
Elapsed 
Time

Length
Average 
Speed

Track Nchesi Residential Streets 9/6/2022 1:21:16 PM0.27 hrs 4.312 km 15.84 kmph

CHILINDE RESIDENTIAL STREETS

Header Name Start Time Elapsed Time Length Average Speed

Track Chilinde Residential Streets 9/6/2022 12:46:33 PM 0.23 hrs 3.690 km 16.01 kmph

KAWALE RESIDENTIAL STREETS

Header Name Start Time Elapsed Time Length Average Speed

Track Kawale Residential Streets 9/6/2022 6:09:35 AM 0.46 hrs 7.815 km 17.05 kmph



Setbacks of 
the Road 

Speed 
Condition

Factors affecting the speed are shown below.  

 Traffic 

 Pedestrians 

 Animals 

 Villages 

 Police Stop Points 

 Weather Conditions 

 Diversion
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Way Forward

• Upgrade AR-Road Speed Condition app in a web/server based application.

• Working and Developing PCI( Pavement Condition Index) Desktop 
Application.
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Developers Contacts
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Chisomo Dan Kauma
Chisomo.kauma@gmail.com

+265999626161
Malawi
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Thank You For Listening
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