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Introduction

 Design  a writing and drawing machine capable of mimicking a paint or captured image. 

 Goal is to implement the Raspberry Pi to provide on-board computational power

 Improve and modify the system in order to achieve better results



System Description
Image To Capture

Push Buttons

Logic Level Shifter

Camera

LCD

Stoppers

Arduino Mega + 

Stepper Driver

Raspberry Pi

System Power

Manipulator



Improvements

Servo Motors Steppers Motors + Belt + Stoppers

LabVIEW Raspberry Pi

Paint Image Paint Image + Camera Image 

Data Manually Copied Data Transmitted Serially

Need of Pc for Feedback LCD for feedback 

Result: Achieved a Stable, Stand-Alone and Autonomous system



Coding

Python Transmitter
STEP1 Import Packages, setup LED’s and acquire choice ( Camera or Paint Image) 



Coding

Python Transmitter
STEP2 Transforming Image into matrix form depending on choice selected



Coding

Python Transmitter
STEP3 Extracting points by setting a threshold 



Coding

Python Transmitter
STEP4 Mapping the points using an efficient algorithm 



Coding

Python Transmitter
STEP5 Applying Inverse Kinematic Equations



Coding

Python Transmitter
STEP6 Transmitting data serially to Arduino



Coding

Arduino



Components 

 Stepper motors by Adafruit

 350 mA , 12v 

 200 steps/revolution

 Up to 18,800 steps/revolution 

with gear reduction and 

microsteps function.



Components 

 Adafruit Motorshield V2

 Up to 2 steppers and 2 

servos working together

 Addressable I2C 

communication 



Components 

 4 Bi-Directional  Adafruit

Logic Level Shifter

 Allows communication 

between R-Pi and Arduino



Components 

 I2C LCD by Geeetech

 Default I2C address 0x27

 Orange backlit



Components 

 Push buttons

 Bicolor Led

User control 

and feedback



Technical Specifications

System Speed and Number of Angles

0.88 mm/second

Perimeter:160mm

Draw Time :3 minutes

90 Degrees 47000Steps

Gear Ratio 1:6



Technical Specifications

Workspace Area



Technical Specifications

Captured Image Scale

SCALE

1Pixel=1mm



Technical Specifications

Accuracy
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 The error evaluated is 0.8%*

* The tecnique used is the mean

value of the relative error of 

the three mesuraments.
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Technical Specifications

Accuracy

Board Number of 

Processors

Motors Function %Error

Arduino 2 Servo LabVIEW 

Programming

1.2

Arduino 1 Servo writeMicroseconds() 1.6

Propeller 2 Servo Servo_angle 5.8

Propeller 1 Servo Servo_angle 7.8

Propeller 1 Servo Pulse_out 2

Propeller 2 Servo Pulse_out 1.2

Arduino+Pi 1 Steppers AccelMotor Libraty 0.8



Cost Analysis

Materials
Quantity 

Usage
Unit of Measure Unit Cost Usage Cost

Plexiglas 1 Each 24 24$

Raspberry Pi 1 Each 35$ 35$

Steppers + Board 2 Each 25$ 50$

Printing Parts 2 Each 25$ 50$

Arduino Mega 1 Each 30$ 30$

Servo 1 Each 15$ 15$

Voltage Converter 1 Each 12$ 12$

LCD 2 Each 15$ 15$

Others 1 Each 25$ 25$

Prototype Total Cost= 256$



Future Improvements 

 Path Planning: Fitting trajectories (example: Cubic or sinusoidal) between 

desired joint variables at discrete points in time.

 Control: Designing an inverse proportional controller or PD in order to 

minimize the error over time. A combination of encoders and tachometers 

must be used in order to provide feedback.  



Conclusions

 We achieved better results by replacing the servo motors by stepper motors since 

the range of angle and torque increases. 

 We were able to design a stand alone system by the help of raspberry pi and 

eliminated the need of LabVIEW. 

 To achieve better results more efficient algorithms and controllers should be used



Thank You

Questions ?


