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RESULTS

ABSTRACT
This project is powered by machine learning and deep learning
infrastructure that is aimed to ease the way legally blind people
navigate on the streets and make them feel independent just like
anyone else. The project is being developed and tested on a rover that
contains a lidar that maps the surrounding, ultrasonic sensors that give
feedback on obstacles in forward and reverse motion and a camera
that identifies and classifies objects. The rover will be able to
differentiate between stationary and moving objects. The entire
information will be converted into an audio message that the person
can use in real-time on the streets. Future work will also include a
braille system which will help both deaf and blind people. After
successful completion of the entire technology, the rover will be scaled
down to a wearable smart glass that will be both trendy and highly
useful to those in need. The vision is to make the disabled "differentlyabled."

Method

• Accurately detects the objects • Limited objects to < 10.
trained to look for.
• Not feasible in outer
• No training required.
environment.

2D LiDAR Sensor

• Effective room mapping with
precise angle & distance
measurement.
• No training required.

• Works in 2D, not 3D.
• Identifies obstacles but
can’t recognize them.

Ultrasonic Sensor

• Accurate measurement of
obstacles in 180⁰.
• Sufficient accuracy for indoor
operations.
• No training required.

• Standalone sensor
works in 2D, not 3D.
• Identifies obstacles but
can’t recognize them.

CNN

• Recognizes objects
• Requires a lot of training
accurately & with reasonable
and testing before
confidence percentage.
deployment.
• Can be modified to recognize
any type of object.

Fig 2: Pixy2 Camera detecting the ceiling lights as trained

CONCLUSION
Fig 3: LiDAR sensor mapping the environment in two dimensional.
Prints the angle and distance on top left corner.

The rover detects obstacle in forward and reverse motion and stop or changes
path accordingly, the CNN model recognizes the objects it is trained for [2].
The farther the object from the lens, lesser accuracy is observed and viceversa.
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OBJECTIVES
• Making navigation easier for the legally blind population, both indoors
and outdoors.
• Analyzing the challenges in street navigation by pedestrians including
terrain difference, surface quality, etc. using yolo architecture [1].
• To train deep neural network models for object recognition with
capabilities to distinguish roads and pedestrian walkways, traffic lights,
stationary and moving objects, etc.
• Decoding the numerical data into human understandable audio format.
• Implementing all these technologies on a rover initially for testing
purposes.

Positive aspects

FUTURE WORK

2D LiDAR for
environment
sensing

• Increasing accuracy of CNN model and adding layers to recognize
particularities like the status of traffic signal, speed of moving object and
it’s direction, etc.
• Translating the recognized objects into audio signals and tuning its time

Adding classes
in CNN and RCNN

Testing the
accuracy and
precision

Object
recognition using
CNN [2]

Translation of
webcam data to
audio signals

Modified 2D
LiDAR to work in
3D

precision.
Fig 4: CNN based output of a picture that detects the cars in the streets
along with the traffic lights. Note that it detects the traffic light as a whole
but not particularities like if the signal on or off for pedestrian crossing. It
also misses out on detecting a few cars [1].

• Modifying CNN’s to detect stationary and moving objects with speed and
location.
• Designing a framework to integrate LiDAR point cloud data and webcam
data and ensuring its parallel accuracy.

Framework for
LiDAR and
Webcam data
integration
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5 direction mechanism: L,LFD,C,RFD,R
Bit 0 represents clear or no obstacle.
Bit 1 represents obstacle.
Example: 00100 = obstacle at front
01100 = obstacle at front and
left front diagonally.

Fig 1: Ultrasonic Sensor Output in 5 bit sequence detecting obstacles.

Fig 5: CNN based output of a picture that detects the cars in the streets.
Note that this time it detects all the cars in its vision. For pedestrian
walkways, challenges increase because it needs to identify the trees,
trash cans, etc. Also, the cones in the zebra crossing needs to be
recognized [1].
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