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Problem: Applications:

Theory:

Robust Primal-Dual Interior-Point Method:

Many applications use ad hoc wireless sensor networks for monitoring
information. Typical networks include a large number of sensor nodes
which gather data and  communicate among themselves. The location of a
subset of the sensors is known; these sensors are called anchors. From
the intercommunication, we are able to establish distances between a
subset of the sensors and anchors. The sensor localization problem is to
find/estimate the location of all the sensors.

• health, military, home
• natural habitat monitor, earthquake

detection, weather/current monitoring
• random deployment in inaccessible

terrains or disaster relief operations

SDP Relaxation based on EDM:

SDP Relaxation:

Calculate the distances from the points:

To Linearize or Not to Linearize… (two barriers)

+ Linear Constraint
 - NOT Onto
 - Larger Dimension

 - Quadratic Constraint
+ Onto
+ Smaller Dimension

Key Steps:
1. Eliminate variables from the dual constraints.
2. Form perturbed optimality conditions.
3. Start with an initial strictly feasible point.
4. Apply Gauss-Newton search direction found by using a preconditioned conjugate gradient method.
5. When close enough to the optimal solution, Cross-over, that is set centering parameter to 0 and

take a step of length 1 in each iteration. (Fast convergence to optimal solution)

Results:

Clique Reductions using Minimal cone Projection:

Estimating Sensor Locations based on EDM Model:

 Comparison for two barriers, Optimal Value

SDP Relaxation:
Why?

Note:

Comparison for two barriers, Relative Gap


