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We wish to keep a set of keypoints within the Line-of-Sight (LoS) 
of the robot throughout its movement
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We consider this problem as LoS Guidance
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Notation Introduction
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Line-of-Sight Constraint

Note: By choosing different values 
for        , the LoS constraint can be 
tailored specific sensor types.
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Transformation Component
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Position.

Velocity.

Attitude.

Angular Velocity.

System Dynamics

We use a 6-Degree of Freedom rigid body model



As a baseline approach we solved the same problem but only applying 
constraints at individual nodes

DT-LoS (Baseline)CT-LoS (Proposed)



We demonstrated both the proposed and baseline in two 
challenging and representative scenarios.

Relative Navigation Scenario
• 10 gates in a predefined sequence
• 10 static keypoints to keep within 

LoS
• Minimal time
•  

Tracking Scenario
• 1 dynamic keypoint to keep within 

LoS
• Minimal Fuel
•  



We sought to address the following questions in our experiments

Q1. How well does CT-LoS satisfy the LoS constraint throughout the entire trajectory compared to 
the baseline?

Q2. What tradeoffs are made to achieve better LoS violation performance?

Q3. How does CT-LoS scale as the problem size increase?



We sought to address the following questions in our experiments

We used the following metric to address the above questions

1. LoS Constraint Violation over the full trajectory

2. The total runtime

3. Original Object Cost (Minimal Time or Minimal Fuel)

4. The number of iterations 

Q1. How well does CT-LoS satisfy the LoS constraint throughout the entire trajectory compared to 
the baseline?

Q2. What tradeoffs are made to achieve better LoS violation performance?

Q3. How does CT-LoS scale as the problem size increase?



Relative Navigation Scenario

CT-LoS Scales much better with respect to discretization 
grid size.

CT-LoS is significantly more performant than 
DT-LoS for LoS violation. However, it sacrifices 
some objective performance



Cinematography Scenario



Takeaways

Q1. How well does CT-LoS satisfy the LoS constraint throughout the entire trajectory compared to 
the baseline?

 A1. Across both scenarios, the proposed method consistently shows either lower or 
equivalent LoS Violation to the baseline.

Q2. What tradeoffs are made to achieve better LoS violation performance?

 A2. DT-LoS better objective performance as it inherently solves a less constrained 
approximation of the original nonconvex problem

Q3. How does CT-LoS scale as the problem size increase?

 A3. As the discretization grid size increases, CT-LoS is significantly less affected than 
DT-LoS as the convex subproblem has significantly fewer nodal constraints



Challenging Cases: Polytopic Containment



Challenging Cases: Weird Norms



Challenging Cases: Corkscrew Maneuver
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