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Abstract— this paper presents a mechatronic design and development of a new WMR experimental rig 

prototype for autonomous road marks painting. The platform includes three main units: differential drive unit, 

measurement and vision unit and processing unit. The sensors, actuators and the interface free controller cards 

are connected together in such a way that ensures high performance for exchange the data from the on-board 

computer to the sensors and actuators. The embedded controller of the proposed platform has been developed 

to integrate the mechanical components with electronics and software algorithms. The painting system is 

attached on the WMR platform to perform autonomous on-the-road mark painting. The design, components, 

control of the paint task and the connection to the main WMR controller are also presented.  
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1 Introduction 
   Several Mobile Robotics platforms have been 

developed in last few years to launch with certain 

tasks that represent as hazard, dangerous and heavy 

to be performed with people interaction.  Thus 

researchers try to substitute most of the systems that 

need human to operate such above-mentioned 

systems either those which are working manually or 

adjusted automatically by autonomous systems that 

are intelligent enough to do the tasks without any 

human interactions.  

SCARF vehicle for detection the road regions is 

proposed by [1] using extracting of colour 

information method. In which, the system can 

recognize even the roads with faded surfaces, edges 

without lane markings and Y intersections without 

pre-predictions from the navigation system. This 

work is considered as the first system for online 

intersection detection. SCARF navigation includes 

two functions: detection of road surface and 

interpretation generation. The detection of road-

surface estimates from the input image the location 

of the road and it provides so called road-surface 

likelihood image using Bayesian networks and 

pattern recognition where every pixel in this image 

contains the probability belongs to the road surface. 

The interpretation generation function matches a set 

of road and intersections to the road-surface 

likelihood image using match-filter technique. 

   Driver assistance system (ROMA) for detecting 

the lane of roads and road intersections is proposed 

by [2]. This system uses the sequence of images for 

the signs of roads to detect the lane of roads and 

road intersection. It depends on the two approaches 

to localize vehicle in road:  Contour-based methods, 

which are used for road border detection and 

depends on calculation of a gradient direction of 

image in real time. The second approach is a 

segmentation of road to find dashed and solid 

marking lines for intersection detection. 

 Laser based navigation system has been used for 

navigating vehicles over the roads in difficult 

situation (either at night or day) [3]. The system can 

track and extract the borders of the road in non-

cooperative situation like no printed signs on road, 

driving in the night, etc..This system uses two 

algorithms: the first one is so called detection 

algorithm which is aimed to extract the road edges 

from the range data using statistical approaches and 
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- High pressure electrical valve: it has been installed 

between the pump and the spray gun. When the 

motor of pump is switched off, the paint material is 

still get out from the spay gun. To solve this 

problem, a valve near to the spray gun is used which 

can cut the feeding of paint rapidly. The valve is 

AUTOMA-ATM0020 which is equipped with special 

induction motor that can switch the valve on/off, 

produces high starting torque and thermally protects 

from overheating. The valve can be powered by free 

voltage sources (110/220 V AC, 50/60 HZ) and 

controlled by (5 A, 250 V AC) signals.  The valve is 

controlled by SONGLE-SRD12VDC-SL-C that 

works with a 12 V DC source and allow to control 

load with 250V AC and 10 A 

4. Autonomous Navigation results 

After implementation of a signal processing and 

image processing algorithms for data as in [ 6,7], the 

platform can detect the road curbs in road following 

in indoor application as follows: 

 

 

5.   Conclusion  

The complete mechatronic development of 

the experimental rig prototype is described. The 

design and components of a new mobile robot 

navigation system platform are particularly 

highlighted. A fully embedded system is realized 

that integrates the mechanical parts with the 

electronics and software program, taking into 

account the path planning, motion control and road 

mark painting of the WMR system. 
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