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MOTIVATION

 Over $10 billion are spent a year on business cards

* Business cards are eventually forgotten and thrown out

e Revolutionize human interactions with wearable tech

e Simplify the information exchange process

BRI il & e experience for conference and eventaticHssss
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CONCERS

 Unobtrusive and lightwelght wrist banad

e Simple mobile application

e Build your network
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INPUTS & OUTPUTS

\

Input

s Accelerometer (DS REE)
* [Imestamp

Output

e Contact information
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USER INTERFACE

alll 2?? 36 5:30 AM Ck

v 3
QNcw Confacts!)

Events

V Austin JS Meetup
a Jack Dunn
3 Julie Thouro
a DeeDee B.

[> Google IO
[> Yale Hackathon

WV Umass Career Fair
@ Jakie (Amazon)
@ Danny (Microsoft)

Mobile Application

e bvents
- Organize contacts by where you
met them
e New Contacts
e Confirm and request information
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UMass Team Finishes in Top Six of Yale Hackathon

JOUN VALE 900700 FOR Gut
190 ANMIAL 74 R

TONS OF FREE FOO!

OVER A THOUSAND
DOLLARS IN PRIZES!

On November 8 and 9, Marco Chiang, a senior BSCSE major, and his
team from the Computer Science Department finished in the top six
out of more than 500 “amazing hackers” and 200 teams that
competed in the Yale Hackathon in New Haven, Connecticut. According
to Chiang, the Hackathon is an event in which students compete to
create the most innovative and complex computer software and
hardware hacks to win a variety of cash and prizes. As Chiang

explained, “Leaf, the name of our product and vision, is working hard to bring a piece of
technology into our lives to revolutionize social and professional interactions.”
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http://ece.umass.edu/news/umass-team-finishes-top-six-yale-hackathon
http://techcrunch.com/2013/11/09/yale-adds-another-stop-to-the-college-hacker-circuit/
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HARDWARE PROTOTYPE
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SENSORS

Accelerometer
* |nvensense MPU - 6050
e |)C communication

Bluetooth

SR 265200 A (Class 2)
* Amp'ed Up Bluetooth Stack
e UART communication
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DSHAK

~C TION ALCES
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WHAIT DOES A HANDSHAKE LOOK LIKE!

Oscillatory motion in X
* Frequency of oscillation
e Crest factor

G-Force

Acceleration vs Time
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EISCRE E | IME FOURIER T RANSECHSES

Magnitude

‘maxX,I] = max(mX)
-requency resolution = 1s/N
sk = (10/ [ 2)*(1-1)

CF = mXpeak/mXrms




CREST

N7 Dcalkr =<0 && | 4<CF<25 )

possible handshake

Crest Factor
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& / VALUS

Y values Acceleration vs Time

* Not as consistent as X 15

e But still oscillatory 1

@ antnioer of 0.4 03 W

Crossings : LRIV W A
; 0513 5\ 9 14315 {719 ] 2305 ReQ 31 3398737 39 4143 45 —;

Z values 1;

* Somewhat oscillatory 2

* [ow amplitude 25

Check for small average value fime 100 ms
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TAKING SNAPSHOTS OF DATA

Window size of |2 samples
it (X <=-7/5)
it ( window has handshake features)
windowArray(index) = |
else
windowArray(index) = 0

Check number of consecutive |'s
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Gather
Accelerometer Data

While window in Range

<

Is first X value less

than -.757

Yes

A 4

No

While possible
handshake is true

A

Peak Freq. & Crest Ratio of X
# of 0.4 crossings of Y
average of Z
Could this be part of a handshake?

No

windowArray(index) =

Increment window

0

No |

is oneCount above
threshold?

% &
Yes
L numHandshake++

Yes

windowArray(index) = 1

possible handshake is true
Increment window




G-Force

DEMO

Acceleration vs Time
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PROPOSED MDR DELIVERABLES

Prototype of hardware working on breadboard
* Accelerometer
* Bluetooth

Demonstration of bluetooth connectivity with mobile phone
e GUI interface and send data to mobile device via bluetooth
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PROPOSED CDR DELIVERABLES

e Robust Integration of hardware device with mobile phone
* Implement handshake algorithm into hardware device

* Mobile application receive data from hardware and sent to
back end server

* Demonstration of mobile app use with GUI
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GANTT CHART

Team Leaf
Oct Nov Dec Jan Feb Mar Apr
Tasks _leader | 1 2 3 4 1 2 3 4 1 2 3 4 5 1 2 3 4 1 2 3 4 1 12
Handshake algorithm Aaron
Micontroller w/ accelerometer Steven
Microntroller w/ bluetooth Chris
GUI on phone Marco
Moblie phone app development Marco
Chris
Form factor development Aaron
Energy Saving R&D Steven
Phone integration w/ wrist device Marco
Chris
Manufacturing and polishing Aaron
Aaron
Chris
Marco
Steven
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Q&A
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ADDENDUM
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PROJECT BUDGET

e Board $12 (back up for chips)
e Fabrication costs (tbd)

Estimated final budget:

MCU

IMU
BlueTooth
Battery
Misc.

8@@3\105
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POWER BUDGET

Estimated final budget:

MCU 3
IMU 2
BlueTooth 10

15

Battery Capacity (mAH)  Life Expectancy (Hours)
110 7.33
400 26.67

Average Case (mA) lWorst Case (mA)

6
4
18
28

3.93
14.29
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Bicsicn for

SECURFT

e Bluetooth |28-bit AES

* [ransport

mobile ap

D,

Layer Security/Secure Socket Layer for
ication

e Secure databases
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