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Background

- Drivers still make the wrong turns, get redirected in circles,
and even get lost because there is still a huge gulf between
the navigation interface and the real world driving
experience

- Distracted driving, which might be caused by GPS
navigation, usually lead to accident at street lights




Problem Statement

]
We wish to develop a navigation device that takes a driver

from Point A to Point B with a navigation interface displaying a
live stream of the driver’s eye view with his route overlaid on the
video stream. The navigation device will also have an option to
alert the driver when he or she is approaching a traffic light that
1s on red.
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Current Status of Art

- Google Street View adopts a collection of outdated photos
in the Street View navigation feature available on Android
phones

- Rear-View Camera technology that incorporate safety
lines on a camera feed

- Advanced Car Systems that can detect traffic lights
ahead
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Design: The Main Actors

- Android Phone equipped with the EyeView App
- EYEVIEW App

« Takes in destination address from the driver

- Connects to a navigational data provider to retrieve route data
* Send route data to processor

- DE21 Kit
* The brain of the system

- EyeView Camera

- LCD Display




Design: Compliance

- Federal Communications Commaission's (FCC) Part 15 rules
with respect to GPS systems

- FCC regulations on Specific Absorption Rate (SAR) of
electronic devices (Electromagnetic Radiation from the
DE21 Board)

- V C Section 26708 Material Obstructing or Reducing
Drivers View




Solution Approach: Scenario I
(General)

« Pre-condition(s)

+ Driver has an equipped EyeView Device (DE2i Kit + LCD) connected to a ready
EyeView Camera mounted behind the rear view mirror

* Driver has an Android device with the EyeView App Installed

The driver connects phone via USB/Bluetooth to the EyeView Device

He/She launches the EyeView app and a connection is established between
the phone and the EyeView Device

The driver enters his/her destination address in the app

The route of the driver is overlaid on top of the video stream (received from
the Camera) displayed on the LCD




Solution Approach: Scenario 11
(Rerouting)

« Pre-condition(s)
* The driver i1s driving and all connections have been established

. If the driver derails from the path provided, a request is made from the
EyeView Device to the EyeView app to generate a new set of route data

- After the route data is requested by the app, the new information is
transmitted to the EyeView device and an updated route is overlaid on the
video stream




Solution Approach: Scenario 111 (No
Road)

« Pre-condition(s)
+ Driver is currently not on route, and route data is presented to the EyeView Device

- Road Recognition (preferably Lane Recognition) is the answer in this
scenario

- If no road is recognized, no route is presented on the screen




OPERATIONAL PHASE I: Two-way
Handshake

Launch EyeView Navigation
50 that we can establish a DEZi Kit
connection

EyeView app
is launched
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Launched/Failed to Launch
EveView Navigation. Notify
driver of successful/

unsuccessful connection .
USE connection




OPERATIONAL PHASE II: Data
Acquisition and Processing

GP5 Data
Provider

Send_J‘?’GNﬂMLﬁlE Send image frames for
containing route data processing
for processin
P g N %
EyeView apps DEZi Kit _frame rate
gueries GPS is about 60
Data Provider frames per

for route data second




Data from
maobile phone

- XML/ISON file is parsed and the - Each frame is tested for the

data is interpreted presence of a traffic light that is
- Constantly receive updates of the turned red.
driver’s current location - If tested positive, then electric
- Calculations are made to signals are sent to speakers to notify
determine how to overlay the the driver

route on each frame from the
camera given the data provided by
the mobile app and the
longitudinal and latitudinal
location of the driver

ALTERAN

Cycfnne?‘" v

Overlay route on frames and include
other navigational elements

Frames from
Camera

o

Modified frames
to be displayed

LCD Display




Resources and Cost

- Capable Smart Phone: $199 — 900

- 5—T7"LCD screen: $50 — 200

- DE21 Board (Intel Atom + Altera): Free
- External Cameras: $50 — 500

- Cornell Cup Budget: $1,500




Project Management

- Tasks:
Software Development (Emmanuel Ademuwagun)
Software Test (Zachary Spence & Jordan Wren)

Program Management ( Patrick Buah & Yusuf Siyanbola)

- Milestones:

Project Proposal Development — November 2014
Prototype Design — December 2014

Prototype Development — February 2014
Prototype Testing and Iteration — March 2014
Final Proposal Development — April 2014

ECE Day Presentation — April 2014

Cornell Cup Presentation — May 2014




Gantt Chart: Timeline

10/2/2013 10/23/2013  11/13/2013 12/4/2013 12/25/2013 1/15/2014 2/5/2014 2/26/2014 3/19/2014 4/9/2014 4/30/2014

Project Proposal Development

Problem Formulation

Proposal Write up

Proposal Submission and Presentation
Prototype Design

Develop Algorithms for Solution Approaches
Choose best approach of implementation
Get parts and software needed

Prototype Development

Write software

Assemble Hardware Components
Incorporate software and hardware components
Prototype Testing and Iteration

Test integrated components

Debug and fix glitches

Final Proposal Development

Final Proposal Write-Up

Final Proposal Submission

Project Presentation

ECE Day Presentation

Cornell Cup Presentation
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