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Packaging Weight < 2.2 kg

Packaging Dimensions = 6.5cm x 6.5cm x 25cm

Battery Charge time < 6 hours

Discharge time = 12 hours

Battery

Max Sensin
Sensors 9 > 2 meters

Distance

Field of View

Sensors Between 1° and 90°

User. Feedback Tactile and Audio
Interaction



Bluetooth
System
Controller

Packaging




Distance Sensors Patrick Shiver - EE Heath Cissell - CpE

Power Patrick Shiver - EE Stephen Miles - EE
Linear Actuators Stephen Miles - EE Patrick Shiver - EE
Vibration Motors Stephen Miles - EE Patrick Shiver - EE

Bluetooth Heath Cissell - CpE Hung Tran - CpE
Microcontroller Heath Cissell - CpE Hung Tran - CpE
Mobile Application Hung Tran - CpE Heath Cissell - CpE

Navigation Hung Tran - CpE Heath Cissell - CpE







Clock (MHz) 48 180 25 >20 MHz
Voltage (V) 3.3 3.3 3.3 >3.3
Flash (KB) 256 1000 256 >256
& GPIO 38 100 90 >20

Active Pov.ver 10.3mA 116mA 346uA <30mA
Consumption

%









Bluetooth Bluetooth 4.0 Bluetooth 4.0 s AG
Version/Mode Dual Mode BLE verooin 4.

, , EDR mode allows  Nordic UART RX/TX  Any profile that allows
Serial Profile . . - .
use of SPP connection profile rapid implementation

EDR: 90 bytes
>
BLE: 20 bytes 20 bytes = 4 bytes

Packet Size

Active Power EDR: 13.5 mA ST Mini
Consumption BLE: 9.5 mA a4
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1\\; HARDWARE ARCHITECTURE

Ac InputIn from wall
QOutlet
Battery Charging |
Circuit )

Distance Sensing System

= 5V Booster Vibration Motor
Actuators ﬂ .

‘- Microcontroller BlueTooth

Power System
Tactile System

Navigation System

Microcontroller System




Lipo 7.4V 6000mAh 44.4Wh Battery Pack
with PCB 4816

www.Tenergy.com



7.4V DC
6600 mAh
5A
Standard 1.3A
Rapid 3A

7

7.4V DC
6000 mAh
5A
Standard 1.3A Rapid
3A

6

6V<Protect>8.4V 4.8V<Protect>8.7V

81 2A
311g
66*54*36mm
YES
Li-lon

59.99

111£3A
150¢g
110%59%22mm
YES
Li-Po
47.99

>7.4V (D)
Greater is better (D)
Greater is better (D)

Lower is better (D)

Not a major Factor
YES (D)

Not a major Factor

Lower is better (D)

Lower is better (D)

Not a major Factor
Li-Po (D)

Lower is better (D)




TENERGY ' 4

=i #3171

Lipo 7.4V 6000mAh 44.4Wh Battery Pack
with PCB 4816

www.Tenergy.com

This battery

its long dimensions fell in

design



BATTERY PERFORMANCE

Battery Voltage over Time
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® Sensors

®* 3V3 bus
O ®* MCU’s/Bluetooth /LED’s



bL ue fo
ep down

We fir ocessing constraints of
the Bluetoot ond MCU removed the

sluggishness from our desig er optimization proved the most helpful

® Phoenix connectors are being used for headers as they are perfect for our prototyping
@ stage

%
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SCHEMATIC MCU 2
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SCHEMATIC POWER
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5V DC
15mA
4m

2cm

15 degrees
2mm
Not Given

Not Given

45%20%1 5mm

2.5-5.5V DC

2mA

6.45m

Tmm

6in./15.2cm

4feet
lin.

50ms

-15°C to +65°C

19.9%22.1*%15.5mm

2.5-5.5V DC
2mA
6.45m

Tmm

6in./15.2cm

4feet
lin.

50ms

-15°C to +65°C

19.9%22.1*%15.5mm

<7.4V (D)
Lower is better (D)
>2m (R)
=linch (D)

<T1foot (D)

Lower is better (D)

Lower is better (D)

Lower is better (D)

Not a major Factor

Lower is better (D)

Lower is better (D)



more then excee
of 2m. The Beam for E OU
2-3ft wide and the EV4 beam is

roughly 1ft wide




LN
\

O

LINEAR AND
DIRECTIONAL
OVERVIEW

Directional Sensor in

monitors left and right by
sweeping back and forth on a
servo. This creates a radar like
picture which can detect multiple

objects.

Linear Sensor in detects
objects using a more narrow

beam. Relaying distance data to
the MCU

o Direction

o SEMSO0










' No complex PWM generation on MCU Power consumption

Ease of implementation Cost
Reference designs Learning curve

Design flexibility




Compatibility ERMs or LRAs ERMs ERMs or LRAs
Control PWM controlled 12C or PWM controlled 12C or PWM controlled

Extensive documentation and

Documentation Moderate documentation Minimal documentation

examples

|2C config registers & ROM
waveform library

Memory No onboard memory 12C config registers only

BGA/SQOIC - No Lead
breakout required

X

Prototyping SOIC breakout required Adafruit breakout available

X

Selection

$03 (o)

TCA9458 DRV2605
12C Multiplexer Haptic Driver

]
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LINEAR ACTUATOR
SCHEMATIC

Us7 Ug22

ey

Use DMG3420U

I_S.SS_MONO_OUT

DMG3420U

-S0L 5
Ug24

|_,555_MONO_OUT

DMG3420U

DMG3420U

RZ25

GND GND

Result: 67.2% reduced current
draw from rated levels

U$13

DMG3420U Uss DMG3420U U315 DMG3420U us27
g |_5.55_MONO_OUT 8 |_,555_MONO_0UT 8 |_,555_MON0_OUT
DMG3420U DMG3420U DMG3420U
& &N &N

U$10

oo i

Ug4 DMG3420U

|_§.55_MON0_OUT

DMG3420U

Ug12

|_,5§5_MON0_0UT

DMG3420U

R12

GND GND



LINEAR ACTUATOR SCHEMATIC

§CLJ.N_1® 12C-1
§De_m_2® 12C-2

sua 12y PWR-1
5B 203 PWR-2
BN 3¢y PWR-3
aau 42y PWR-4

+UB_2 1@ VIBO-1
;UIB,_@_2® VIBO-2

+UB1 1) VIB1-1
VB 209 VIB1-2

DIG_ING

R8

DIG_INZ

}—l@ P01
150
R38

[ 2@ GPIO-2

1508
R33

DIG_IN3

2@ GPIo3
150
R42

@ cpio-

150
R4@

DIG_IN4

DIG_ING

[ 1—S5Q GPIOS
150
R43

[}—@GPIos

DIG_ING

<+
<+

150
R41

[} GPIO7

150




HAPTIC DRIVER SCHEMATIC

[2C_MULTIPLEXER DRV2605

TCA9548A
12C MULTIPLEXER EN VREG

SDA_IN g; SDA SDAO SDA oUT+
SClLIN scL SCLO scL + OuT-

3

#RESET SDA1 VDD
SCL1 IN/TRIG  GND

SDA2 VDD: 2.5-5.5V
SCL2

GND  DRv2605LDGS

SDA3
SCL3

sDA4
SCL4

DRV2605
SDA5
SCL5 EN VREG

SDAe = SDA ouT+
VCC SCLe SCL  + OUT-

SDA7 == VDD
GND SCL7 IN/TRIG  GND

VCC: 1.65-5.5V
Temp: -45~85°C

VDD: 2.5-5.5V

TCA954BAPWR GND  DRv2605LDGS
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555_MONQ_Q

TIMER SCHEMATIC

CD4072B D 14

E o
DISCH

TRIG

TRSH
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PMEG3020EP




MONOSTABLE
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V2774
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Rev. 1

Haptic PCB,
University of Central Florida
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No API restrictions for turn by turn navigation

Popular

By Google terms and conditions, their API Good documentation
cannot be used to generate turn by turn
navigations

Developer friendly

Free basic APl plan and meets project needs



Q3NN 7 .4l 49% & 5:57 PM
Turn slightly left

Gemini Blvd S
after 60 ft

Biological
Sciences

Business
Administration 2 Business
Administration

Engire@ring 1

5
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MOBILE APP ARCHITECTURE

HERE Maps API
{Navigation)

E.A.S.I Mobile
Application

@m Mobile Application
@8 Navigation System
@ Audio System

(0 Hardware

Tactile
System




3N 7 4l 68% & 10:07 PM

NAVIGATION ON

AUDIO
VOICE
ON

AUDIO
PING ON










Sonar Sensor
Tenergy LiPo Battery Pack

Battery Controller

Step-Down Converters 3.3V and 5V

Bluetooth Module
Solenoid
Vibration Motor
Vibration Motor Driver
ATSAMD21G18A-AUT
PCB
Housing

Miscellaneous




® |inear A

( ® Chosen a more widely used microcontroller such as the Atmega328
@







