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What 1s 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 1S observed.



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.

/




c What is USN? )

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.

CN Proportion

m No Neglect mLeft Neglect = Right Neglect



a What is USN? )
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a Exist Solutions )
The /
Rehabilitation | ——

Train

O Expensive
O Need Long Time

Performance )




a Exist Solutions )
G Distance Principle

/ The Image processing
The Walki ng / technology

ASSIStant Modern Map Navigation and
System

Communication Technology

\ “ Compressed Sensing for

Blind People

é )

O Expensive > Low Cost
O No Marketization Performance
. J




~ L L

l‘r‘ ”’ -we A ohg A I ": . -,
4 Y *ﬂf,ﬂ»;-».;a e
L : J N

7 11}
Rl {
&

" );' ¢ 9 (R
4 ""!-‘»-

) ‘,'3‘ seaunansnn . » ’:. i"“rm
Ak B Y8 T Y/ ‘_ ‘:':.2:‘ , f:"“" '.‘ TR ] [ LLLED ‘

/¥ g o.,!-..‘.**g . Mo s RN AL Bl el ,7‘, I Gy /
S ezl * v Sy RS




a Objectives )

1. Obstacle Avoiding:

v identify and remind
v/ Range: 2m  success rate:95%

2. Dealing With Emergency:

v minimize danger







¢ Introduction of parts )
* Obstacle detecting
* Fall detecting

- /
O

To make the illustration better,
let’s welcome our model.




The two part of <
our system




The two part of <
our system




FhE (S M Sl J, o & N © % ©49% ®m 110:44
Back

8.82535
Beihang University

refresh bluetooth unconnected

Refresh Location

Time:22:44:41
Steps:17

Stop




The two part of <
our project




h@ﬂm @tﬁ The structure of the helmet

-




The structure of the helmet




Our project can help user avoid obstacle!

O




THE DISTANCE & DIRECTION

---ultrasonic detector




tarphone (Dynamic Stereo Sound)

0%
. left15° right15° .

left30° right30°

=)

THE DISTANCE & DIRECTION Huma n by the
---ultrasonic detector SQUHC ponding
direct

Channel: left
Compare: right

Phase Difference




Our project cam also deal with emergency !

-

—



120 ~

100 -
~ upper threshold

80

60 -

40

lower threshold
20 A ‘

&\_\-
acceleration(m/s™~2

-4

T T T

0 1 2 3 4 5
time(s)




PEEED %l |, o & R © % ©48% W 110:47

Alarming

Back  time:6

The system detected that you have
fallen!

No, | am OK!

call my emergency contact

call the ambulance
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Intro - Obstacle Detecting )

Varieties~ Open mv» Ultrasonic Infrared laser millimeter- |
wave Sensors range distance wave
Sensor- Sensore radare
precision- 1o 4 4o Se RE
Distance- 20 4o 20 Se 3.
Measurable 30 4o 40 1o 4.
Angle-
Data 2e Se 50 Se 50
processing
complexity«
Antijamming le 4o 20 4o 3.
ability~
response RE 3. 5e Se 3e
speed~ « % ¥
Prices P Se 50 2 4o
sume- 14+ 29, 274 27 254

1. Enough performance for our project 2. cheap 3. easy



e Intro - Obstacle Detecting )

Ultrasonic sensors

Attributes:

height:175cm

angle with respect to horizontal:30°
Argument:15°

Range:100cm

Detecting Range Model



Intro - Obstacle Detecting )

t
vk
DIGITAL (PWM~)

ARDUINO.CC

M AAA Battery
U

[

(o I
— e vy

‘U AAA Battery
]

.“ Adalzaeg iy
| —

fritzing

1.Cheap 2.Easy 3.Experienced Circuit Diagram



a Intro - Obstacle Detecting )

Algorithm

Two parameters

read comman d

© ®
.

ultra
detecors

v : slope table







e Direction Reminding - Reason )

Perceptual Compensation

Phase
Difference



° Direction Reminding — Editing and Working>

The resolution of human ears iIs

10°~15°

50

37.

Leftt

Right

. left15" right15° .
eft30°

right30°

Channel left
Compare: right

Phase Difference

Work Process
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Interaction and Emergency Dealing - APP )

@ App Inventor 2
\ Wit SIS

Projects ~ Connect ~ Build - Help - B My Projects.

BH callery

B supports

& English ~

Louis +  Jmw

Viewer |_IDisplay hidden components | Phone size (505,320) » Components Medias. Properties.
Search Cc onts... * 40024 o © [ Screem Screenl
User Interface = . . © B Acrmm PackageName =
A walking assistance system [ bluetooth Bges
B Button . ) s wbit.Lovis
5
o ot : Refresh  Blutosth |unconnected | | o ([ mEHB: AppName
O A] Label ; Al Bt IGES8
& Image v B9 kemm2 Icon
e
& Animationimage ¥ ] fEF’EZ fone
- - [ start =h
extBox @ historical_data N N
= A walking assistance system
PasswordTextBox [ setting
(@ RadioButten ; & quit AboutScreen
- @ [J wEmmR
. ellphone has acceleration sensors(used Tor 1a e Q mrmem
B Spinner G y =
0 EFRs AlignHorizontal
+  HorizontalSlider G A {EESIEE Center: 3 +
-
d eteCtI n 4 verticalSilder Start B s Alignvertical
g M Notifier PR Top:1+
B LayoutDialog s Sizing
Responsive *
ListPicker - -
 Everybody has cellphone . Historical data
= ListView 2
. . ?  File Picker Rename = Delete KeepScreenOn
M ol Dinlans = s P . . - d s
« Always carrying around a mobile phone
ThemeColor ENMEEEEEEND EEE Copyright © www.wxhit.com | Privacy Policy and Terms of Use

- Easy to use Programming Platform:

App Inventor 2
WixBit RIS

X - - oo [ ros sceen [ cony sceen [ Removesereen
Blocks Viewer

Projects * Connect » Build * Help + B My Projects

B Gallery

MIT Create App:
APP INVENTOR

About Educators News Resources Blogs

© g8 Built-in -
@ Contral
B Logic
W Math
W Text
W Lists
Il Dicticnaries
W Colors
[l Varizbles
M Procedures.
8 [T Screenm1
© B k¥wmm
il bluetooth
Al 15ES
e [ s&nms
Al EFFEERE
B sz
e [ s&mm2
A start
i historical_data
il setting
& quit

[ Y
. 3

With MIT App Inventor,
anyone can build apps

valueiTagNotThere

Inisiee ghoial o [

nitlallze ghoial

with global impact

Learn More

Active Users
this month:
654.0K

Active Users
this week:
239.9K

Active Users
today:
77.4K

Registered
Users:
8.2M

Countries:
195

Apps Built:
34.0M

Rename | Delete

Themecolr ENENENEEREDE

B supports

App Inventor

& English -

Louis + e

ASC o=

Copyright © www.wxbit.com | Privacy Policy and Terms of Use




eAPP—Information Transitio@

Directiom amd Distamece
of the Obstacle

play

Refresh Locat ion
Time:22:44:41
Steps:17
Stop

etector App  Stereo Sound




APP—Fall Detecting

_ _ Lower Threshold: Weightlessness Before Fall Down
Fall detecting algorithm Upper Threshold: Peak Acceleration When Hit The Ground

Pseudocode for fall detecting -

(CurrentTime

. . -Cuﬂ‘snfﬂme—f“’“ele d
def MADS (Accele CurrentTime):  #compute —————. _
t mode=0
return sum(Accele[CurrentTime-t:CurrentTime])/t -
. 120 4
def Main():|. Acceleration larger than 10 Acceleration less than 8
mode=0 #mode= 0 (safe), 1 (suspected) , 2(highly suspected) , 3(falling)- 100 -
while (True):. k 'ﬂl 125, " N upper threshold
mode=1 peak acceleration smaller (
Accele.append(CurrentAccele) - than 80 9 g0
if(MADS(Accele,CurrentTime)<9):  #if acceleration is less than 9, mode turn to 1- £
time,mode=CurrentTime,1 . last for more than 0.2 g
if(MADS{Accele,CurrentTime)>10 and mode=1):. Y = 601
mode=0 # if acceleration is larger than 10, mode turn to 0 from 1. §
if(mode=1 and CurrentTime-time>20).. mode=2 8 40 -
mode=2 # if mode 1 last for more than 20 ms, upgrade to mode 2. %
if(mode=2):. lower threshold
if(CurrentTime-time>120).. peak acceleration larger than 80 201
mode=0. L
else if (MADS(Accele,CurrentTime)>80): # if peak acceleration is larger than 80+ 01
mode=3 T T T T T T

mode=3 # upgrate to mode 3 (alarming) -
Alarm()-
delay(5) -

time(s)



e APP—Alarming System)

hEBRED I @ 2

Alarming

¢ .
Back time:4

Did not get hurt

Ambulance
N\ or families

No, | am OK!

call my emergency
contact

The system detected that
you have fallen!

call the ambulance




APP—Historical Data)

hESEB LI G L o+ R ©® $57% 1 10:32

Historical data

Back delete clear

2020.05.13 09:14:46the patient

fell down atNo address available.

But luckily, he did not get hurt.
2020.05.13 09:15:28the patient
fell down at/ ZREAKBHEMKX
AREEMERAE

. But luckily, he did not get hurt.
2020.05.13 09:16:13the patient
felldown at] REAKEHHEMEX
AEBESMERAE

. But luckily, he did not get hurt.
2020.05.13 09:16:19the patient
fell down at/ ZREHKEBHEMKX
AEBRESMERAE

. But luckily, he did not get hurt.

Where?
When?
Did he get hurt?

fall down times
N N w w
o w o w

=
wu
1

=
o
1

6]
1

State of illness

o

January February  March April May June

Count the Fall Down Times
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Simulations — Obstacle Detecting)

O Platform: Spyder

O Language: Python

O Components: 5 ultra-detectors & a virtual space
0 Parameters: alr density & wind speed

math
t random

ultra_detect3s
t math
t random

in{ ./ - *math.pi) { m
(math.tan( *math.pi))- /math.tan(

*math.pi))- /math.tan(
niform(

e[“1['1*a))

pi, /1 o*pi, 0, 1/ o%pi, /%pi]
(m[n],angle[n])

reflected_by_obstacle(c
[1] or

[el
1021**2+( r[2][2]}**2)

(main((

Functions

1+d[

I+dL I+dL 1

,data=df)

Ted[ ‘G4 Jad[ 951,

df)

Experiments



° Simulations — Obstacle Detecting)

Vertical bar Horizontal bar

wall



Simulations — Obstacle Detecting)

Tested data

W g ey PP ET b nmeyey et s mea gy

== . A B | ¢ | b | E |
A0 o e S e =
(6360) (15-15) (11060) vertical bai(3) 1| oy z type direction 2 1(9390)  (15-15) (500)  vertical bai(3)
(6360) (85) (11060)  vertical bai(3) 3/(93%0) (1310) (800) vertical bai(3)
(6360)  (1517)  (11060) vertical bai(2) 2 |(93,90) (25 -25) (1750) wall (234) 4 |(9390) (2320) (500) vertical bai(2)
' ' ' : ' 5 (9390) (3330) (500) vertical bai(2)
(6350) (2320) (L1050) verticalbai(2) 3 [(93,90) (75,25) (1750) wall (1,2) 6 (9390) (4340) (500) vertical bai(L)
(6360) (2825) (11060) vertical bai(1) SOOI (4340 500 vertca Daj(L)
e Tocan 1060 Temaie 4 1(9390)  (-25-75) (1750)  wall (4,5) 8|(0330) (6360) (500) vertical bai(l)
' ' 60)_vertical ba - 9 [@390) (-10-13) (500)  vertical bai(3)
Eggggi E-ilz-g)la Eﬁg'gg; veriee Ea'gg 2 _|(73,70) (25-25) (1750)  wall (234) 10/9390)  (-20,-23) (500) vertical bai(4)
' o ' vertical bal 11/(9390) (-30-33) (500)  vertical bai(d)
(6360)  (-20-23) (11060) vertical bai(4,) 6 _1(73,/0) (75.25) (175,0) wal (1.2) 12 ((9390)  (-40-43) (500) vertical bai(5)
Egggg; Egggg; Eﬁg-gg; vertca Ea'E ; 7 |(73,70) (-25,-75) (1750) wall (4,5) 13/@390)  (-50-53) (500) vertical bai(5)
: S 60) _vertical bal(5 | 14(9390)  (-60,-63) (50,0) vertical bai(5,)
(6260)  (-40-43) (110,60) vertical bai(5) 8 |(73,70) (25-25) (1750) wall (2.34) 15/(8380) (15-15) (50,0)  vertical bai(3)
(5350) (15-15) (11060) vertical bai(3) 16 (8380) (1310) (500)  vertical bai(3)
(5350) (1512) (11060) vertical bai(2) 9 |(73,70) (75,25) (175,0) wall (1,2) i;_ Egiggi Eiiigi Egg'g; ve:ca: Ealgi
(5350) (3027) (11060) vertical bai(1) _ng (83 . . vertical bal
(5350) (-12-15) (11060) vertical bai(4) 10 1(73,70) (-25,-75) (1750) wall (4,3) 19/(@8380)  (4340) (500) vertical bai(2)
(5350) (-27,-30) (L1060) vertical bai(5) 11 |(53,50) (15-15) (1750)  wall (2,3.4) 2D 6350 (5350 600 vertalbal(2)
(4340)  (15-15) (11060) vertical bai(3) @3 , , | .
@340)  (1310) (11060) vertical ba(2) 12 |(53,50) (35,200 (1750) wall (12) gg_gggg; E $3é§§ ggg; vertia EZIgi
a0 30 1060 eril ) 13/(5350)  (-20-35) (1750) wal  (45) flo om0 ey
no 3 mShe  1aGe30) (0.0 a0 wal (34 o soo S
! e A vertical bal , — | | i ._ f : X
(3330) (107)  (1700) vertical bai(2) 15 |(33,30) (30.20) (1750 wall (1.2) g;_gggg; 5120:16:)) Egg.g; :Z::E:: E::g;
(3330) (1815) (1700) vertical bai(l) |73, 5.1 , | ,
@330) (-7-10) (1700)  vertcal bai(d) 16 [(33,30)  (-20,-30) (1750)  wall (4.5) o0 (2520 500 et tal2)
(3330) (:15-18) (1700) vertical bai(5) T 31((7370) (3330) (500) vertical bai(L)
(2220)  (15-15) (1700)  vertical bai(3) 32 (7370)  (4340) (500)  vertical bai(l)
(22.20)  (74) (170.0)  vertical bai(2) 33(7370) (5047) (500)  vertical bai(L)
(2220)  (129)  A700)  vertical bai(1) 34 |(7370)  (-10-13) (500) vertical bai(d)
(2220) (-4-7) (1700}  vertical bai(4) 35 (7370)  (-20.-23) (500)  vertical bai(4)
l2220)  (-9-12) (1700) vertical bai(5) 36 (7370)  (-30.-33) (500) vertical bai(5)
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Simulations — Obstacle Detecting)

Far front left

"

detector

Complex left

&
=]

=

T T T T
dl az 3 a4 &
detector

distancefcm

distancefcm

1594 4

"age"

o
(]

o
=

=
=3

186 A

Ground

detector

Complex middle

——l—— e —
T
dz a2 a3
detector

distancefcm
E kB B B &
=1 = =] = =

8

=

distancefcm

Close front right

T T T T
dl az a2 dd
detector

Complex right

| e——

B

T T T
dl az = o4
detector




° Simulations — Obstacle Detecting)

\
/Algorithm for identifying obstacle:
O Shortest distance
\D Relation of distance in 5 directions y
/Ability: N -
O Identify different types of obstacles that
block in the way
O Avoid being triggered by roads that are
slightly inclined or not so flat
A\

175
§ 170
i
[}
&
/ Z 165
h-]
160
155

obstacle

ground

Rough and inclined
roads



Research — Stereo Sound )
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a Research — Stereo Sound )

Test One

_ Static Sound (5 | uynamic Souna
directions 5 directions

Correctness (%

Can give intuitive sense of direction and catch attention.



Research — Stereo Sound )

Test Two Test Two

e 65.22% e 56.52%
& o & =
= = oi% o
& &
= =
= . i, = . x
= =
_:: 95.65% Z
i o :’:,': b \ 2
S S
AISO Add VOICet IIng dlrectlon
o | 8261 65.229
g ¥
ko o % &
Lefts0° Left15° 0° Right15° Right30° Lefts0° Left15° 0° Right15° Right30°

Real Direction Real Direction

Order 1. Leftl5% Left30°= Right15°= Right30°= 0° Order 2: Left30°=» Right30°= Right15°= 0°= Leftl5°



0 Experiment — Fall Detecting )

Testl: Reality testing. (Put cellphone inside 140
experimenters’ the pocket, fall down on the cushion) 1] |

=
o
(=]

upper threshold

o]
o

Test2: Free fall test. (the cellphone falls down from
100cm height)

l \
60 -

acceleration(m/s”™2)

40 -
lower thneshold

Test3: Simulated test. (Tied to a stick and fall o 1A 1K bl R bbb
down on the cushion. Height: 94cm, Elasticity e =
modulus:100kPa) e

Test Reality Test Free Fall Test Simulated Test

Successful/total 43/50 . 47/50. 42/50 .
| Successrate R 944 : 84%
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a Conclusion)

Detection Range 100cm
Obstacle Avoidance Warning  35s
Time

Success Rate of Fall Detection >86%
Total Cost 27
Endurance >30h
Weight <4009

Volume 350x350x120(mm)



Future )

— A Guiding System For Blind People

APPLICATION — Automatic Driving For Small Robot Vehicle

“— Attention Training

Advanced Detector

IMPROVEMENT

Well-edited Stereo Sound






