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Project Objectives 0

Our Task: Design and build a Global Emergency Autonomous Response System O
(GEARS) for disasters zones across the globe

"Precise navigation through damaged areas”
“Characterize and avoid hazardous locations in the area” O
“Transmit a8 map of the path taken through the environment”
"Communicate with community recipients in 8 non-hostile manner”
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Project Management

Metrics of Success

o PoC task execution

o Checklist of listed tasks in
project description

o Consistency rates

Decision-Making

Decisions were made as a
group

Execution was decided on
task-by-task basis

(0]

O
Time Management

Met at least once a week,
tried to make meaningful
decisions within each
meeting

Gantt Chart




Our Process

INITIAL PLANNING REVISIONS
Prototyping with LEGO EARLY Optimizing code and
parts MARCH detecting hazards MID APRIL
A‘\ (@) % (@)
MID LATE
FIRST TESTING FINAL CHANGES
FEBRUARY Attempting coordinate MARCH Full systems testing
navigation and minor code

changes



Functional Block Diagram

!

.Environment! Software
Detection | Control

nfrared "Heat'| ey
r“""’:" ‘i"t Navigation Harar o
Magnetic "Activity’ A

Algorithm pberry

Path Mapper

Hazard Lisf Path Map|

O
(m}
Mechanical
System
- Chassis & Drive
Motors GEARS Movement]
System

Cargo Cargo

Containment Communication

Loaded Cargo Confainer|



Engineering Specification




Prototypes

1. Made barebones visualization of
GEARS system

2. Created first design with coordinate
navigation as a priority
3. 2 ultrasonic sensors on 1 side
b. 1 centered caster wheel
c. Touch sensor added

3. Added a structure to deposit cargo
container consistently, and chose to
use one ultrasonic sensor on each side

4. Switch rear navigation to include 2
casters rather than 1

]
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Other Design Features

» Compact » Easy to

« Easy to remove for
modify charging

* Gyro, IMU, & * Secures

3 Ultrasonic

« Easy to spin » Secures RPi
« Compact and and GrovePi
low friction - Removable

using 4 pins



Final Robot Design




Final Robot Design

Mass: 985.2 g

Size: 31 x 21 x 13 cm
Total Parts: 220
Most Common Part:
Black Technic Pin
(x43)
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I -
The Build Process - Software and Logic" - (]
N

* Move forward
one square

e Turn based on
ultrasonic reading

* Repeat until end
detected

» wait_for_touch()  tank_steer() » coord_move() » drop_cargo()
« avg_ultrasonics() * drive_dist_gyro()

+ align_front_wall()

* Drop cargo




Testing Data
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IR Sensor Calibration Magnetic Sensor Calibration

IR reading vs. Distance (cm) Magnet Reading (z value) vs. Distance (cm)
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Cargo & Decals

e Simple, effective container
e Aesthetic and easy to open

e Decal design philosophy:
simple & child-like




Imagine that you were in a disaster zone in a foreign country, what emotions would I_D Copy
this image on a cargo container evoke?

32 responses

Decal Data Collection

e Produced a survey
o Survey showed decal and
asked two questions
o Scores were similar for all
decals chosen

e Repeated for all decals

Imagine that you were in a disaster zone in a foreign country. How well does this
convey that food and water is available?

20
D 16 (50%)

12 (37.5%)
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Demo Performance

O O O

ﬁ Overall, performed well

Achieved all tasks, but required checkpoints
Successful mapping and hazard output
Occasional gyro drifting, resulting in wall
contact

C Exit <- Checkpoints correspond to the ends of different maze modules.
Refer to setup doc. for specifics




Areas for Improvement

-
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Reducing error buildup
Alignment with surroundings
IR detection when off center
Reduced gyro drift




Any Questions?



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

