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System Architecture

Overview
aesop is an assistive hands-free reading device that can be used in 
a variety of situations: whether by a child who cannot read yet, a 
multitasking student whose hands are busy with other things, or 
the visually impaired. It incorporates mechatronics, hardware, 
image processing, and computer vision in order to turn the pages 
of and read aloud the book you would like to hear.

http://course.ece.cmu.edu/~ece500/pr
ojects/f18-team9/

Approach

System Setup

Additional Information

● Page separation and flipping
○ Wheels use friction to lift page up
○ Windshield wiper mechanism to flip page over

● Image processing and page dewarping in OpenCV
● Optical Text Recognition using Tesseract
● Google Text-to-Speech (gTTS) produces audio of text
● Control operation with different colored buttons

○ Flip page Forward, Backward, Run OCR and 
Text-to-Speech, Run Continuously, and Email 
Audiobook/PDF

Special thanks to the Professors and Teaching 
Assistants of 18-500!

Specifications
(1) Page turning device should flip one page at a time and 

have page lay flat for camera to take good picture 
(2) Camera needs to be at a reasonable height from book 

to take picture of entire page set, allowing for some 
variety of book sizes

(3) Read only the body of the text
(4) Accurately segment the book page from the 

background
(5) Text will be processed with >75% accuracy - users 

should be able to understand text audio output.
(6) Minimal delay in the reading of subsequent pages.

Image Processing
Adaptive Thresholding and Noise/Blob Removal

Page Dewarp and Final Noise/Blob Removal

Original Image and Text Output

A: Camera and lights
B:Windshield Wiper 
Page flipping motors
C: Wheels that lift 
pages
D: Servos that lift 
wheels
E: Speaker
F: Buttons 
(Left to Right: Stop, Run single OCR 
& Text-to-Speech, Email 
Audiobook/Pdf, Run continuous 
mode, Flip Backward, and Forward)

G: Collapsible Camera 
stand
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