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1· What is USN?
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What is USN?

USN is a neuropsychological 
condition in which, after recovering 
from stroke, a deficit in attention to 
and awareness of one side of the field 
of vision is observed.

What is USN?1



What is USN?1

Injuries in the colored part may very well cause neglect. It 

interrupt Integration &  transformation of optic Information. 

So patients have safety issues and suffer from self-abasement.



CN Proportion

No Neglect Left Neglect Right Neglect

Unfortunately, more than 2.5 million new patients suffer from head injuries in china every year!!!

And only 45% of them dose not suffer from neglect.

What is USN?1



Huge Amount Of Document Visit Hospital

What is USN?1

404 
not found

采访稿



2· Market Survey
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Exist Solutions2
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3· Objectives
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Objectives2

1. Obstacle Avoiding:
✓ identify and remind

✓ Range: 2m       success rate:95%

2. Dealing With Emergency:
✓ minimize danger



4· General Introduction

- System Working Flow
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• Introduction of parts

• Obstacle detecting

• Fall detecting

















THE DISTANCE & DIRECTION

---ultrasonic detector



Human’s attention could be drawn by the 
sound from center to the corresponding 
direction.

THE DISTANCE & DIRECTION

---ultrasonic detector
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5· Subsystem Introduction

- Obstacle Detecting
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1. Enough performance for our project 2. cheap 3. easy

Ultrasonic sensors

Intro - Obstacle Detecting5



Detecting Range Model

Attributes:

height:175cm

angle with respect to horizontal:30°

Argument:15°

Range:100cm

Ultrasonic sensors

Intro - Obstacle Detecting5



Circuit Diagram1.Cheap 2.Easy 3.Experienced

Controller: Arduino

Intro - Obstacle Detecting5



Algorithm

Two parameters

slope table

Intro - Obstacle Detecting5



5· Subsystem Introduction

- Direction Reminding
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+

Perceptual Compensation

= Phase 

Difference

Direction Reminding - Reason 5



Work Process

10°~15°

The resolution of human ears is

Direction Reminding – Editing and working5



5· General Introduction
- Interaction and 

Emergency dealing: 
APP
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Programming Platform： App Inventor

Why App?
• Cellphone has acceleration sensors(used for fall 

detecting)

• Everybody has cellphone

• Always carrying around a mobile phone

• Easy to use

Interaction and Emergency Dealing - APP5



APP—Information Transition5

Earphone



APP—Fall Detecting5

Fall detecting algorithm
Lower Threshold: Weightlessness Before Fall Down

Upper Threshold: Peak Acceleration When Hit The Ground



APP—Alarming System5

Falling



APP—Historical Data5

Where?
When?
Did he get hurt?

Help to Analyze

Count the Fall Down Times



6· Proof of Concept
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ExperimentsFunctionsMain

 Platform:                                        Spyder

 Language:                                      Python

 Components:           5 ultra-detectors & a virtual space

 Parameters: air density & wind speed

6 Simulations – Obstacle Detecting



Vertical bar Horizontal bar wall

6 Simulations – Obstacle Detecting



Tested data

6 Simulations – Obstacle Detecting



GroundFar front left Close front right

Complex left Complex middle Complex right

6 Simulations – Obstacle Detecting



Algorithm for identifying obstacle:
 Shortest distance 

 Relation of distance in 5 directions

Ability: 
 Identify different types of obstacles that 

block in the way

 Avoid being triggered by roads that are 

slightly inclined or not so flat

ground

obstacle

Rough and inclined 

roads

6 Simulations – Obstacle Detecting



6 Research – Stereo Sound



Static Sound (5 
directions)

Dynamic Sound 
(5 directions)

Correctness (%) 84 90

Can give intuitive sense of direction and catch attention.

6 Research – Stereo Sound



Order 1: Left15° Left30° Right15° Right30° 0° Order 2: Left30° Right30° Right15° 0° Left15°

Better!

Need more reference!
Also: Add voice telling direction.

6 Research – Stereo Sound



Test1: Reality testing. (Put cellphone inside 

experimenters’ the pocket, fall down on the cushion)

Test2: Free fall test. (the cellphone falls down from 

100cm height)

Test3: Simulated test. (Tied to a stick and fall 

down on the cushion. Height: 94cm, Elasticity 

modulus:100kPa)

6 Experiment – Fall Detecting



7· Conclusion 

and Future
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Conclusion7

Attribute Parameters

Detection Range 100cm

Obstacle Avoidance Warning 

Time

35s

Success Rate of Fall Detection >86%

Total Cost ¥327

Endurance >30h

Weight <400g

Volume 350x350x120(mm)



7 Future 



Thanks！

IGE-B5

June 06th 2020 

A Walking Assistance System For USN


