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● User input is taken verbally.
● Sensors such as lidar and depth 

camera is used to map the 
surroundings and avoid 
obstacles.

● GPS and map-based path 
planning are used for long 
distance navigation. 

● Diffusion-policy based planning 
will be used for indoor navigation.

● A robot arm has been trained 
to do simple pick and place 
tasks and is mounted on top to 
help the user with day to day 
activities.

Framework Methodology

● Using object detection using yolo and depth 
estimation, moved toward specific objects.

● Lidar used to map the surroundings and avoid 
obstacles while navigating.

● Policy for robot arm to pick and place objects 
was trained.

● Since the robot will be moving while the arm 
does its task the policy has to be agnostic to 
camera position.

● This was achieved by iteratively fine tuning the 
policy using bayesian optimization.

1. Policy for robot arm which is 
agnostic to camera position was 
trained.

2. Utilized RGB images and object 
detection to autonomously turn 
and navigate toward a target 
object.

Future work
1. Use diffusion policy  to improve 

indoor navigation.
2. Improve responses from the robot 

to help user better orient 
themselves.
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Navigating a dynamic environment is difficult for the 
visually impaired, often limiting their independence and 
quality of life. 
This work proposes a robot companion to assist visually 
impaired individuals in navigating and doing simple tasks.
Potential Impact:
1. Over 2.2 billion people globally are affected by near or 

distance vision impairments. VLMs and robotics hold 
immense untapped potential for assistive technology. 

2. The average cost of a service dog is around 
$15,000-$30,000 upfront, not including specialized 
training and maintenance costs. Meanwhile, a trained 
robot dog will cost less than $3,000  and is 
inexpensive to maintain

Accuracy of Pick & Place Task v/s Camera Position


