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DOMAIN

- Biomedical field

- Assisting the visually challenged.
- A directional system facilitating
navigation.
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Tist of lasues

- Restricted Sensing environment.

- Low-cost, robust, sturdy and portable system not available
in the market.

- Confusion of sounds.

- Lengthy training period is required for familiarity.

- Detecting inclined slopes and stairs.

. .
« Wearable Kinect is quite txpensive, Precision & Dynamic range
still under research, Longer Training periad, ®



‘Problem Statement

This project aims at the design and development of a
wearable unit which is robust, low cost and user
friendly to concede obstacle detection in spatial
navigation, operated using ultrasound sensors for
detection and a vibrator interface for feedback.
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‘Propoaed ‘Work

- The system developed employs a device that the user wears on the head,
which measures the distance to the obstacles around, with the use of
ultrasound.

- We plan to share the same operation principle of scanning the environment
and presenting the information to the user via vibrators.

- The ultrasonic sensors are mounted on the individuals Head, Waist, Feet
and Hand. The data is then analyzed, distance is calculated and it offers
haptic feedback to the user in accordance with the position of the obstacle.
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‘Block Diagram

4 basic modules-
Head mounted
Hand wearied
Waist belt
Footwear

Head

ultra
soUnd

vibrator

micro
controller

Tinesa 328 PN maping

ultra

sound

Foot
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ATmega 328 PIN mapping

Arduino function Arduino function

reset (PCINT14/RESET) PCSLY »] ] PCS (ADCS/SCUPCINT1I) analog input 5
digital pin 0 (RX) (PCINT16/RXD) PDO[}2 ) PCA (ADCA/SDAPCINT 12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PO1L] ) PC3 (ADCIVPCINT 1Y) analog input 3
digital pin 2 (PCINT18/NTO) PD2}+ »1 ] PC2 (ADC2/PCINT10) analog input 2

digital pin 3 (PWM) (PCINT18/0C2B/NT1) PD3[}s 21 ) PC1 (ADC1/PCINTS) analog input 1

digital pin 4 (PCINT20/XCK/TO) PD4 e al] PCO (ADCOPCINTS) analog input 0
vCC vCCLy 2 JGND GND
GND GND L »nl ) AREF analog reference
crystal (PCINTE/XTALYV/TOSCY) PBSC o) AVCC VCC

crystal (PCINTZ/XTAL2/TOSC2) PB7[}»
digital pin 5 (PWM) (PCINT21/0C08/T1) POS [
digital pin 6 (PWM) (PCINT22/0COAJAING) PO6 ]2
digital pin 7 (PCINTZY/AINY) PO7 )
digital pin 8 (PCINTO/CLKOACP1) PBO ]+
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w1 PBS (SCK/PCINTS) digital pin 13
wl] PB4 (MISO/PCINTA) digital pin 12
v PB3 (MOSWOC2A/PCINTS) digital pin 11 (PWM)
() PB2 (SS/OCIBPCINT2)  digital pin 10 (PWM)
] PB1 (OC1APCINT1) digital pin 9 (PWM)



1/0 Components

Ultrasonic Distance
Measuring Sensor
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