
Printing:
This poster is 48” wide by 36” 
high. It’s designed to be printed on 
a large-format printer.

Customizing the Content:
The placeholders in this poster are 
formatted for you. Type in the 
placeholders to add text, or click 
an icon to add a table, chart, 
SmartArt graphic, picture or 
multimedia file.

To add or remove bullet points 
from text, just click the Bullets 
button on the Home tab.

If you need more placeholders for 
titles, content or body text, just 
make a copy of what you need and 
drag it into place. PowerPoint’s 
Smart Guides will help you align it 
with everything else.

Want to use your own pictures 
instead of ours? No problem! Just 
right-click a picture and choose 
Change Picture. Maintain the 
proportion of pictures as you 
resize by dragging a corner.
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   Power    Stepper Motor Control

● Small autonomous vehicle
● Driven by stepper motors
● Moves along a path to leave behind line art 

drawn by a center-mounted pen

● Small size, low-cost, mix of 3D printed, cut 
sheet, and off-the shelf components

● Autonomous - must complete drawings without 
interaction

● Five Drawings: simple/fast, portrait, geometric, 
landscape, supersize

● Team must include an interactive control mode

Source Voltage (V) Power (W) 

18650 Lithium-Phosphate 
Battery (2) 

7.4 16.28

Mobile App UI

● Main menu features 
commands to draw 
preloaded images and 
the ability to enable 
two different 
controller options

● Drawing select menu 
shown on right

Penbot is an autonomous robot that produces line art.

   Project Overview

Requirements

Functional Block Diagram

Drawings

Android App Flowchart
Power Dissipation 

Source Voltage (V) Power (W) 

ESP 32 5 0.73

28byj-48 Stepper Motors 5 1.77

SG-90 Servo Motor 5 0.72

SD Card Module 5 0.2

Indicator LEDs 3.3 0.39

Total 3.81

Description Criteria

Test for image processing 
recreation accuracy

Pass: The average SSIM (structural similarity index 
measure) for the 3 images tested was 0.91

Test for stepper motor 
accuracy

Pass: The measured distance was within .5mm and 
the measured angle was within 0.985%

Test for stepper motor 
speed

Pass: The top linear speed is 4.75cm/s ± 0.05 cm/s 
and rotates at 48.6°/sec

Test for Bluetooth range Pass: No noticeable delays between button presses

Test for impact of 
Bluetooth devices in an 

area

Pass: A disconnection occurred once on the first 
floor of LBJ, but reconnection to the controller was 

immediately possible

2 hour battery life Pass: Ran continuously for 3.5 hours without a 
noticeable performance loss

 


