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Review

e NaVid: Video-based VLM Plans the Next Step for Vision-and-Language
Navigation (RSS 24)

Conclusion & Limitations

Takeaway Messages

> NaVid navigates in a human-like manner, requiring solely an on-the-fly
video stream from a monocular camera as input, without the need for maps,

odometers, or depth inputs.

> We collect 510K VLN video sequences from simulation environments and
763K real-world caption samples to achieve cross-scene generalization.

> With more high-quality data and a better architecture, video-based VLM
could be a promising pathway to achieve VLN.
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Motivation

e Intersection coordination in
fully autonomous traffic
systems

e Eliminate traffic lights

e Existing methods are slow

e Existing efficient MAPF
algorithms
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Problem formulation

Vehicle actions Intersection manager actions

VEHICLE-POSITION message
- to [n,n*]

[Vehicle i enters link [n',n]}
- Location and speed of i

Intersection manager finds
reservation for i

RESERVATION message
- Enter intersection n at time Ty,

i adjusts speed to enter
intersection at t;

ACCEPT message




PBS-SIPP-LP

e Three level algorithm
o Level 1: PBS, find priority ordering of agents
o Level 2: SIPP, find safe trajectory and time intervals
o Level 3: LP, find optimal entry time and speed



PBS

e Create Priority Tree with partial ordering

e Lazily adds nodes to tree

e Explores nodes in order of cost



PBS

e Create root node {}
o Find optimal path for all agents

e \When conflict is found: create new nodes
o Node 1:i>jand node 2:j > i
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SIPP

e Create new graph with state, time-interval pairs
e Limited amount of nodes -> efficient algorithm

Timeline
Safe lisi Safe lisi Safe
interval irite interval ite interval

Fig. 3. A timeline for the highlighted configuration in Figure 2



SIPP

SA0 SA1
e C(Create new edges based on A cfg=A, =0\ (cfg=A, i=1

t=1, [0,5] t=co, [7,%)
permitted time-intervals
e Use heuiristic to estimate
distance to goal
e Apply A* to find optimal path




: — SIPP search tree
Linear Program

e SIPP nodes have
time-intervals
e To find optimal transition
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Theoretical Evaluation

e SIPP and LP are complete and optimal

e PSL is complete and suboptimal

e Polynomial in number of vehicles but exponential in number of
conflict-points



Experimental Evaluation
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Conclusion

e MAPF-based algorithm to coordinate autonomous vehicles at single
no-signal intersections

e PSL is complete, polynomial-time in the number of vehicles, and can
coordinate dozens of vehicles in real-time

e Runs faster than MIP approaches and has better solutions than
rule-based heuristics



Quiz

1) What is the goal of SIPP?

a) Find optimal vehicle speeds
b) Find optimal paths
c) Determine objective value of paths

2) PSL is exponential in the number of vehicles

a) True
b) Fase



