Nautical Precision Pursuit

navigation and safety using distance
Sensors?

1 9 [ What are the challenges with maritime

Suggested Equipment

skill Level Equipment Skills
]
Novice User Coding
Tugboat Operator

Career & -Spatial Skills
Skillset ~ -Detail oriented
Connections -Technological skills

Project -ENgineering design process
G::::: -Setting up Raspberry Pi
9  _Coding

Themes  _ytjlizing breadboards

Suggested _Raspberry Pi
Software ad o - -
& Materials - Various object to measure distance wit

—

Aligned VDOE CTE Course(s)

and Competencies
—

Technology Electronics
Foundations Systems |
36-Weeks 36-Weeks
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Nautical Precision Pursuit

Project Problem &

Career Prompt
—

You are the Tugboat Operator on the Robert Burton
(tugboat) that helps guide various ships through narrow
passages and entering and leaving port. On the Robert
Burton, you have a monitoring system that measures
distance to piers, ships, etc. You noticed on your last job,
yvour system wasn't accurate. In maritime operations,
precision and accuracy are paramount and any
discrepancies can lead to potentially dangerous
situations. Luckily on board you have a marine engineer
who specializes in electronics and instrumentation
systems to redesign the system and fix it before your

Embedded System Novice Skill Level

What are the challenges with maritime navigation and
safety using distance sensors?

e R_— ..,
Project Background

& Resources
—

Cetting started with Raspberry
Pi

https.//projects.raspberrypi.org/
en/projects/raspberry-pi-gettin
g-started/]

Distance Sensor
https:/tutorials-raspberrypi.co
m/raspberry-pi-ultrasonic-sens

; or-hc-sr04/
next job.
. . -How will you troubleshoot the system if your first attempt
InVEStlgatlve does not go as planned?
Q“EStIDnS -How can you accurately mount the system so it is effective

and accurate everytime?

Project -Code and breadboard must be clean
. . -Final prototype must be completed prior to the project
Criteria deadline

Project
Constraints

Suggested

-Prototype must be able to measure multiple distances

1-2 Days of research 1-2 Days of
and sketching 1—1;[1.5!315 dt constructing and
Pac'“g ideas esigh finishing prototypes
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Nautical Precision Pursuit
Embedded System

Career & Skill Set Connections

Tugboat Operator

A tugboat operation, also know as a tug captain, is the
pilot of a small vessel that helps a large barge or boat
steer In tight spaces.

Essential Skills Academic Pathway

*Fine motor control

S High School Diploma

and

£ *Mechanical Community College/Certification
Attention to detall or
*Communication Bachelor's degree

or

U.S. Merchant Marine Academy

‘Aligned VDOE CTE Course(s) and Competencies

Workplace Readiness Skills & Work-Based Learning Opportunities & Examine All Aspects of an Industry
Technology Electronics
Foundations Systems |

Exploring Technology ntroducing Circuit Components

TR ik i
FOURaations

Describe the role of conductors in a

- i . cui
Describe the basics systermn model : CITGLHL ;
o _ ldentify control devices of electrical
Distinguish between an open- and electronic devices

and closed-locap system ; : : ;
i Explain how common electronic and

- - other electrical devices work
Explain what proces does in a system it

Cantralling an Designing DC Analog Circuits
Electronic System Construct circuits that satisfy design
: briefs using sclderless circuit
Analyze a problem whose sclution uses boardi/breadboards

electronic controls

o - deci | Describe the process and application of
Use engineening design to solve an troubleshooting procedures
identified Fru:nl::-lfrn using an

electronically controlled device

Cantrol a device with a microcontroller
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