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MOTIVATION 
Grid coverage is a version of the point coverage problem. In this problem, we are 
given a 2D or 3D grid of points that are to be sensed. Sensor locations are restricted 
to these grid points and each grid point is to be covered by at-least 𝑞, 𝑞 ≥ 1, sensors 
(that is, we seek 𝑞-coverage). For sensing, we have 𝑡 sensor types available. A sensor 
of type 𝑖 costs 𝑐𝑖 dollars and has a sensing range 𝑟𝑖 . At most one sensor may be placed 
at a grid point. In this version of the point coverage problem, the sensors do not 
communicate with one another and are assumed to have a communication range that 
is large enough to reach the base station from any grid position. Thus, network 
connectivity is not an issue. The objective is to find the least cost sensor deployment 
that provides 𝑞-coverage. 
 

FIRST IN THE LITERATURE 
Prior to this work, the literature of distributed sensor networking has largely ignored 
the above sensor placement problem. Most prior work had concentrated exclusively 
on efficient sensor communication and sensor ion for a given sensor field 
architecture. However, as sensors are used in greater numbers for field operation, 
efficient deployment strategies become increasingly important. Related work on 
terrain model acquisition for motion planning has focused on the movement of a 
robot in an unexplored "sensor field". While knowledge of the terrain is vital for 
surveillance, it does not directly solve the sensor placement 
Problem. 
 

SUMMARY OF CONTRIBUTION 
We formulate the 𝑞-coverage deployment problem as an ILP with 𝑂(𝑡𝑛2) variables 
and 𝑂(𝑡𝑛2) equations, where 𝑛 is the number of grid points. For a large 𝑛, we propose 
a divide-and conquer “near-optimal” algorithm in which the base case (a small 
number of points) is solved optimally by using the ILP formulation. 
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