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Problem Statement

There are about 10 million visually impaired 
people in the US. It always hard for them to go 
outside to fit in the world with all the 
inconveniences. They usually go out with guide 
dogs, but it’s not easy to train a dog to be a 
qualified dog. It might cost more than 48,000 
dollars for training a guide dog.  In this project, we 
would like to create a system called “Digital Guide 
Dog” to offer them an easier way to avoid hitting 
any obstacles in a path.
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Outcome at this point

Field test in front of the Marston Hall
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http://www.youtube.com/watch?v=WaPJYraOpXg


Depth Data Quality Evaluation

4

Test object:  standard soccer ball diameter: 9”
Tools: Tape measure



Software Design Framework
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Workflow Logical layers



Block Diagram
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Design: Microcontroller
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Raspberry Pi 4

1. Easily programmable for sensors
2. More inputs and interfaces can be reserved 

for later sensor feedback control



Design: Sensor
Camera

1. The D435 sensor include two industrial 
cameras, one IR projector and RGB 
module

2. It has a wider field of view, enabling 
applications such as robotic navigation and 
object recognition.

3. Good capture rate for fast moving objects.
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Hardware Specification Table - Cameras
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Gantt Chart
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Breakdown of Tasks

● Hui Sun: hardware engineer

● He Zhang: software engineer generated the depth film

● Dongxun Sun: software engineer, data analyst
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Issues

The depth video needs to have better fluidity  
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Solution Design - Wearable

13



Budget

● Raspberry Pi 4 Model B & SD Card: $98 

● Intel RealSense D435: $180

● IMU Sensor: $22

● Others: $30

● Totally: $330
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Future work

● Using machine learning technique to analyse data gathered from camera

● Getting the vibrator ready for field test

● Change the power source from outlet to power bank

● Improve the performance of the deepth film to make it more fluid

● Make the device wearable 

15



Team Website
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http://www.ecs.umass.edu/ece688/f19-s20/digital-guide-dog/


Thanks for your attention
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