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Present cleaning robots use an open loop 
cleaning strategy as they are unable to 
measure the cleanness. Thus they are only 
able to clean about 80% while they are 
stated to use far more of expensive high-
pressure water than with manual cleaning. 
The ISAC project aims at developing an 
intelligent sensor for robot-based cleaning. 
 
ISAC computer and sensor mounted on 
the Ramsta-ALTO robot. Photo by Car-
sten Broder Hansen, IPU. 
 

 
A patented cleanness sensor has been developed in ISAC. It consists of a computer vision  
camera, together with an illumination system and integrated computer control. High-power light 

emitting diodes are used to generate a 
sequence of specific wave-lengths, 
illuminating the surface in turn. The 
multi-spectral image is classified into 
clean, dirty and unknown using multi-
dimensional statistics.  
 
Recent progress in the project has been 
to get the sensor system integrated 
with the robot to enable automated 
mapping of the floor in a pig pen. The 
first tests with autonomous mapping in 
a production pig house were conducted 
in late 2005. Subsequent analyses of 
pictures and software refinements have 
made improvements in software  
reliability and in the classification 
algorithms.  
 
 
Hardware configuration for ISAC 
sensor and robot control computer 
mounted on the ALTO 2 robot (the 
robot was developed by Ramsta  
Robotics AB).  

 
 



 

 

 
Software architecture for robot control and 
ISAC sensor. 
 
A modular, component-based software archi-
tecture has been designed to implement the 
robot cleaning system, as illustrated in the 
figure to the left. Rectangular boxes in the 
figure represent software components, which 
are distributed amongst the computer devices 
in the system.  
 
A socket interface is used to facilitate distribu-
tion of modules between suitable hardware 
platforms. Hard real-time requirements are 
isolated in the robot and sensor system  
modules.  
 
Standard browser technology is used for the 
user interface and a wireless LAN connection 
is established to the portable computer, placed 
at convenient distance from the pen. 
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