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Customers:
» Asante Solutions, Inc.

» Medical Community

= Resource Center for Persons
with Disabilities




» Requirements
= Separate unit

> Information

= Serial port with UART connection
(ASCII 8-bit)
= Microcontroller

= Software model
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» Doctors and Nurses

= ‘Simply that [insulin pumps] are not designed with [blmd
users] in mind’

all. AT&T = 719 PM -« 76% [}
» Blind Users " Accessibility | \foiceOver

= Buttons ———
e Distinguishable [Voleetiver ml

® Description on pump VoiceOver speaks items on the
= iPhone screen:
. + Tap once to select an item
* VoiceOver + Double-Tap to activate the
selected item
« Swipe three fingers to scroll




> Essential » Aesthetics
= Safety * Product Design
= Cost = |ntuitive Controls

= Materials = Size




T)Textzto:Speechs
» Pros » Cons

= Less Programming = Robotic Voice
= Easy Word Addition  Mispronunciations

= Low Cost = Large IC
= Requires External
Microcontroller




2)MDigitaliSpeechs

» Pros » Cons
= Better Sound Quality = Requires Additional
» More Speech Options Programming

= More Language Options " Data Loss
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» Digital Speech Chip
= V-Stamp

» Button Feedback Response

= Capacitive Touch
= Haptic Technology
= Microcontroller (MSP430)

» Audio System
= External Speaker
= Headphone Jack

» External Power Supply




» Voice and Sound Synthesizer and Recorder

» Digital Speech and Text-to-Speech Capabilities

» Associate Incoming ASCIlI Code with Auditory
Response

» V-Pod Development Board
Docking Station
RS232 Connection
Audio Subsystem
Microphone
/0 pins




» RCStudio
= V-Stamp Programming

Simulation

Control Panel

Recorded Memory Library
Exception Dictionaries

; These exceptions translate some common acronyms. The
'$' context tokens cause the text fragments to be

; treated as complete words, thus ensuring that other

; words containing these letter combinations will not

; be affected.

B

$(mb)$=m eh g ax b ay t

$(kb)$=k ih 1 ax b ay t

$(pst)%=p ax s ih ¥ ix k standerd taym

$(mst)%=m aw n t n staenderd taym

$(cst)$=s eh n t r ax 1 standerd taym

$(est)$=iy s t er n sta nderd t ay m

Time Machine. txt: 4630 unique words  Double-dick a word to verify its pronunciation

the (2261)
i (1250)
and (1245)
of (1155)
a (815)

to (694)
was (552)
in (541)

=

that (448)
my (44@)
it (429)
had (354)
me (282)
as (27@)
at (243)
for (221)

with (216)
but (204)
time (198)
were (158)
this (152)
on (137)

then (134)
you (133)

his (129)
there (1286)
have (122)
they (122)
from (122)
he (119)
all (118)
one (115)

Text String:
$(kb)$%

Sounds Like: <
<k ih 1 ax b ay t>

@ Reference

Sort by: | Decreasing Freq v

not (114)
into (114)
upon (113)

little (
so (112)
is (1e7)

came (185)

by (1@3)

some (94)
be (93)

no (92)
113) could (92)
their (91)
said (89)
saw (88)
down (87)

Tone
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[] use Dictionary
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Delay
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Generator

TTS
Controls
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Registers

AD

Sound Recorder

Recording Memory

Memory used: 247 KB of 512 KB (78 files)

File Management

File: 1145
@ Tag

Click the Plzy button in the
toolbar to play the file,

Recording Parameters

—

S.Rate: 11kHz
Tag: 54
ompress

Click the Record button in the
toolbar to begin recording.




Baclgioumnel;

» Change in Capacitance Used as
Input

> Indirectly Measured Through

Change in Voltage

» Surface Capacitance
= Uniform electrostatic field

» Projected Capacitance
= Electrostatic grid

CF —> Finger capacitance
CS—> Sensor capacitance
d —> Distance between the plates




Implementation:
» Button Feedback

» Conductive Tape Attached to Buttons
= Non-lnvasive

» MSP430 controlled




Baclkgjiiotinel

> Recreates Sense of Touch in Electronic
Devices through Vibrations

> Microcontroller
» Haptic Driver

» Haptic Actuator
» Linear Resonant Actuator
= Eccentric Rotating Mass
= Piezo




Implementation;
> Tactical Button Feedback

» Motor Vibrations: Button Notification

» Components:
= MSP430
= DRV2605 Driver
= Linear Resonant Actuator

» Time Permitting




CeompleterPesigns

TPS73633
out

MSP430G2553
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Baclkgjiiotinel

» Ultra Low Power Microcontroller

> Mixed Signal

> 16 Bit CPU

> 16 KB Flash Memory

» Universal Serial Communication Interface

» 16 General Purpose Input/Output Pins
= 8 Channel Comparator
= 8 Channel ADC




Implementation:

> Inputs:
= Capacitive Touch

» Outputs:
= Haptic Driver

= V-Stamp: Read Portion of ASCII

Code for Selected Button

» Testing: Touch Pro Tool

Multi-Channel Real Time Graph

Touch Pro Tool




> External Battery Source

» Need: 5V (Audio Components) and 3.3V (MSP430 & V-Stamp)

» Two CR2032 Lithium Coin Cell batteries
> Two Voltage Relators (LT323A & LM39401T)

5V
(Audio Source)

+ 33V
CR2032 3V (MSP430 & V-Stamp)

CR2032 "_‘T_a v




Breadboard
Creation
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Testing
Hardware _|- I
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Software Debugging
Connection I Integrate
| Hardware ~  Print Case - Components

C . Troubleshooti s
Creation in roubleshooting IB F1.nal
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Create |
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October 27th

Case Design =

November 21st November 30th




VMiilestones

» V-Stamp
= Speaking ASCIl Characters via Text-to-Speech
= V-Pod Replicated on Breadboard
= Words/Phrases Recorded in Memory Bank




VMiilestones

» Capacitive Touch
= Programmed with Energia
= Wires Output Different Speaker Tones

l.‘,/




Criteria

» Unobtrusive
= For User
« Temperature
 Size/Weight
= For Insulin Pump
* Non-interfering

> Intuitive
= Response Priorities
= Understandable

» Power Consumption







