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Constraint Maximum Value

Sensor response time 20ms

Cost $800

Power consumption 80W

Pointing accuracy +/- 1 degree

Electronics dimensions 20” x 20” x 10”

Weight 5lb







Camera Focuser

PC Black Box

Right Ascension 
Motor

Shutter

Filter

Dome

Declination 
Motor



Hardwired 
Connection

Microcontroller

Motors/Encoder

Indicator Lights

Power Supply

Joystick

Optical Sensors



Setup()
-Pin mode configuration

-Variable initialization
-Interrupt Configuration

-Going to home movement

Loop()
-Run Joystick()

-Conditional Check for home 
again

Joystick()
-Maps hardware commands to motors

Or
-Begins tracking

Interrupt Service Routines()
-Optical sensors
-Motor Encoders

• Basic API for future 
endeavors with our own 
wrapper functions

• Serial events and 
corresponding helper 
functions for mathematics

• ISRs designed to be as 
light weight as possible

Global Variables

SerialEvent()
-Parse & Perform requests sent by CS 

Team

Helper Functions
-Motor controls

-Sending back proper positioning





Stepper Servo

Torque High at low speeds High even at high speeds

Accuracy High with encoder feedback High

Speed More suitable for low speeds More suitable for high speeds

Cost Low Moderate

Lifespan High Moderate



RPS * Step Count = 𝑃𝑢𝑙𝑠𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦





Optical Hall Effect Magnetoresistive

Supply Voltage 4.5 – 16V 5 V 3 – 5 V

Supply Current 12 mA 6.5 mA 16 mA

High-level Output VDD – 2.1 V VDD – 0.5 V N/A

Interface Digital I/O I2C SSC / IIF

Manufacturer TT Electronics ams Infineon

Part Number OPB980T51Z AS5601 TLI5012B

Cost $5.04 $3.49 + Magnet $7.23 + Magnet







PWM 

pins

I/O 

pins

Total 

pins

Primary 

Programming 

Language

Clock speed Price

MSP430G2 ~ 24 24 C/C++ 16MHz $17- 23.75

Raspberry PI 3 ~ 40 40 Python 900MHz $35.68

ATmega328 6 14 20 C/C++ 16MHz $22

ATmega2560 14 54 70 C/C++ 16MHz $38.50

• ATmega2560 has large number of pins
• PWM pins very easy to use for 

development
• Client's desire for Arduino-compatible 

MCUs







Feature Mini Analog Joystick 2-Axis Joystick Thumb Joystick with 

Select Button

Potentiometer 

resistance

10k Ω  10k Ω 10k Ω 

Select button No No Yes

Analog outputs 2 2 2

Digital outputs 0 0 1

Maximum 

operating voltage

5V 10V 5V

Breakout board 

included

No Yes Yes

Size 2.7 x 2.1 x 2.1 1.64 x 1.2 x 1.1 1.25 x 1.5 x 1.5

Price $19.95 $6.95 $5.95

• Analog outputs tell the program the 
speed and direction in which to move 
the right ascension and declination 
motors

• Digital output is used to take control 
of the telescope operation from the 
tracking software

• Need to make sure there are 
tolerances programmed to avoid 
unwanted telescope motion



PS150A24 PS50A24 PS320A48 Other

Recommended YES YES YES NO

Current Rating 6.3A 2.1A 6.7A Variable

Voltage Output 24VDC 24VDC 48VDC Variable

Watt Rating 150W 50W 320W Variable 

Cost $172.00 N/A $262.00 Variable

















DEC Motor 
& Encoder

RA Motor 
& Encoder

Optical Sensor 
& Interrupter

Laser Pointer 
(Telescope)















Home()

Serial.event()?

Motor 
limit?

Requested 
motor direction 
!= current motor 

direction

Turn to 
requested 

position

Parse string

Track()

Allow joystick 
movement

Motor 
limit?

Joystick 
pressed 
again?

Stop tracking

Track()Map joystick 
direction & speed 

to motor 
movement

Requested 
motor direction 
!= current motor 

direction

Joystick 
pressed?

True False

TrueFalse

FalseTrue False True

True False

False
True

True

Stop 
motors

Stop 
motors





Project Milestone Chart



Description Quantity Unit Price Extended Price

Integrated Motors with Encoders 2 $204.00 $408.00

Arduino Mega 2560 1 $38.50 $38.50

Power Supply 1 $172.00 $172.00

Optical Sensors 2 $5.04 $10.08

Joystick 1 $5.95 $5.95

PCB manufacturing 1 $16.41 $16.41

PCB & misc. components N/A $105.21 $105.21

Total $756.15



Subsystem Name Primary Secondary

PCB Development Anthony Eubanks Melinda Ramos

Status LEDs and Sensor Brian Glass Anthony Eubanks

Motors Brian Glass Anthony Eubanks

ATMega2560 Thomas Vilan Melinda Ramos

Software Development Thomas Vilan Anthony Eubanks

Joystick Melinda Ramos Brian Glass

ATMega328 Anthony Eubanks Thomas Vilan











YouTube Link

https://www.youtube.com/watch?v=78VDDVP3i3k


YouTube Link

https://www.youtube.com/watch?v=78VDDVP3i3k
https://www.youtube.com/watch?v=ijZciPK95tI

