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Signal and Image Processing Lab

/| TECHNION

Peripheral Vascular Disease -
Walking Pattern Recognition

Sztyglic Ori and Septon Shay, Supervised by Danino Ofer

Introduction

* PV s a common vascuar disease In Westem
sociesy. Treatmant of the disease ranges fom
non-rasive teatments such a3 bking dnigs o
very Invazive freatments such a3 il anesthesis
surgery. Diagnorsis of the disease b= not a simple
mater, since, vanous tests, specialst analysis

and somesmes hospitalzation are required

+ Doppler Ultrasound Test
—

anan

Project Goals

- PUD scresning autamation labeing uzing
computationai isaming

Fridman Erez and Porat
Idan app
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Mesbtey- Accelaration fic']  Sack-Accalereson (5%
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Pre-processing walk and
stop separation

* waveiet transorm e signal and men

threshoiding

H

e

» Exiract zignal enveiope, remove tmal

conmectsd companents and then fiter

{==)
-

Pre-processing transforms
and data organizing

* FFTDCT and LPC (10}

ik

Hi ’I-

fiE:

| struce = tamcure struct

Feature Extraction

* Featurs weights using KNN, Kes.

/,;////,g 7

Decision Tree Model

a5 =L, A{1-F)
AQCS|x, 1) = Q(5) — QL5|A}
AQ{51x maeAQ(Shx £}

Results

- Fobust "Leg-Stog” separation.

- 9% suceess Labellng sick and haaithy samples
* Feature *meaning” for future work.

= _Fast and eficient sbeing model

Conclusions
- Computatonai leaming 33 3 resu far S BrasiEm.
= There is aneed for a bigger data base o verify the
solution and improve . e, addin:
severity” classes and other diss
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Educational Robot
Ofek Sivan, Supervised by Ofer Danino

Introduction

- Them I3 a growng nesd o teach the next
gensration of engineers camplex comcepts vis
handz-on experiences.

* LEGO Mindstorms EV3 Is a low-cost robotic ki
that can be simply programeed i perfam
VArNous MSKE LEINg SENSOMS and MOMIS.

LEGO Witz V3 Coms Sat

The Problem

= Even though the EV3 platfor 3.3 powertl
educational toel, Ithas limited sensing abiites.

= The EV3 platform dossn® suppart Implementaton
of compiex control systems a3 nesded by
engineering sSudents ar academic teaching
Iaboratories.

Goal

- Use the smariphone’s semsors & Imprave the
robot senzing abikies.

* Keep S pmgramming process simpie data
from the smartphone will be accessibie just Tke
any other EV3 senzor.

= Soive the Inversed Pendulm proplem as an
exampie of Implementing compiex control
system.

Inverted Pendulum

Mol 21 ot anr v car

- Smbiizng 3 penduum with ¥3 center of mass
above the pivot point & a ciassic probiem In
control Sheory.

- The pendulm s inherently unsiable arcund
5= 1607, The :rmnol:r measures §.x and
apples @e adequate force Foon the cart to

In coliaboration with Prof. Hoffman Aharon

December 2017

TaRin 6 22 cloge o 160 33 possitie.

The Physical System
e
Brck

Servis Mictin

EVE Gyru
Sewnr

st sk i chemrarem st f vasie purcisiar
* Model the system a3 3 “oie and a cart” and
Geveiop the stae pace equAons.

* Use the EVI Gym senzor io measare the angis
& and use the optical encoders af Se metors B
menzre the cart pasiion .

* Design and tune the zimpiest controlier (FID)
stablize the robot wertically {smal escliations
around e desired angle).

T
kb

= The contreller Iz impiemenied in the Mindstorms
ervircrment — ideal for Figh-schocd shudents:
familiar and ez o program.

= Ris raight forward 1o replace B EV3 gyro
sensorwin data from a smarphone’s gyTa.

(Smartphone Integration )

* Mindstom:

Propagation Delay

- Botn zenzors gedver the same vaues but the
data from the smariphone has a propagafion
deiay of ~ 100 ms compared 1o the EV3 Gym,

=

= Buch a defay In measurments prevents the
contraler from stabilizing the robot.

= An optional soksSon i b use “Smith predicor
bo avercame: the deiay. Requires cakculations

In the frequency domain. Unzupported by the
Mindstoms envioament.

EV3 & Simulink

= Simuink (by MATLAS) provides powerul
Enviranment for designing, simeiatng and
Implementing complex confral systems.

Minabire cirtn scsmtan of oz covred pyde cmiog Sk

= Simulnk inciudes new capabilty ta program low-

Detween nrﬂemmau Dﬂm. .1a Setoon.

= "Mobile Personal Labaratory EVI" Is an Andrid
Applicabion deveioped a3 3 part of anciher
students project in CRML.

* Using the app IE's simpie 1o acquire

3uch as the LEGO EV3.

- Engineering studsnts and academic teaching
Esboratcries might find Simaink much pratsratie
over e Mindsorms envionment.

O VAMGUS ERZ0M AN STEAM MEM [ he EV3
brick, az If the smartphone 15 an EV3 brick himsat.

* Smarphone integrates wedl with the EV3 system,

* The Mindstorms enwironment provides simple

* Furiher rezearcn Iz needed 10 dstemine whether

Conclusions

Increazing sensing abies and Improving € as
an educabanal platfarm for bigh schoal ssudents.

programming and commumicating ociz, yet
doesnt fuly satisty the nesds of academic wsers.

Simaiink designed conroliers are capable of
Implementing high precisicn contrel systems and
avercaming delays.
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for the paper

Enhancing motivation towards science and engineering among
high-school students: A course on engineering design

authored by

Aharon Gero and Ofer Danino

presented at

The 26" EAEEIE Annual Conference, 1-2 of July 2015
DTU Diplom, Campus Ballerup, Denmark

(-

Arifia Friesel
President of EAEEIE and EAEEIE2015 General Chair
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'Robophone — System Gghpgnentsj

Robophysics

1 Software installed on the computer and the Smartphone,
turning the latter to an integral part of the robot.

2 Using the LABVIEW software allows controlling smartphones
and robot in the same manner as today.

3 Acollection of exciting new modules, enabling use of
smartphones as part of the robot, which allows for higher
functionality, such as:

» “Deep learning”,

» smart navigation similar to “autonomous vehicles”,
» Sensing & video In motion,

» Visual information,

» and other applications that only imagination can limit.
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Robophone — Modular Programming J

drawing a simple sin(x) function

| o1 |

> g @ox: 2 ° cd=-geghd XY
Tele ) xmfx iU

N 0 | ™[R -

D
U
©

Drawing multiple graphs

[T 0000 0  [[ERELIRlERS [
s ; de @k -:'. B (O A : R = q#;iL - x y Fq JH;:? a
Y [ [ e o/ s e e e = )

LCD graphic
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Virtual Sensors |

‘ y : Thumb Toggle
’_-lLl-p 0 Tg .

ora

_ Measure »
x Image Capture
a Compare ¥ @ ThumbSwitch

] video Capture

& Audio Capture

el'-"l Potentiometer
Pp== Switches
MY keypad
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i ~ Virtual Actions Category

% Show Image File

+* Play Video file

@ Sound g . 7Segment

I~/ Fies I

T E] LCD Grid

T ®E LCD Graph
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Physical Sensors

Color Detect Color Detect

Reflected Light: 46% Color is: red

\ 4
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© Compare ¥ (B LinearAcceleration M [TJen pore
G RTC [T94® Gravity 4R 2
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Reset
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Telephony Outputs / Inputs

e

0:0 Run Link = AL  IMAGES Sign in ’:’ Send SMS

Running any web link. Sending an SMS message.

pae :)}co\“GDTc‘
) gt |

“ A +974Heno

Google offered in: Ny aal

" |nputs
e Web link as a String input

®  |nputs
e  Global phone number
e  SMS body String.

Voice to Text Read Call
Voice to text implementation. Reading any new input call.

i didiiiiis ASP
a (D@ @

lﬁ» qJD@ en @ T
el |

" |nputs ®  Inputs
e Language: Hebrew, English or Arabic. e None
®  Qutputs

e Edit Boolean : true to override previous saved words, false to use the latest saved
key words e The phone number of the incoming call.
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Advanced Category

¢ Data Acquisition

o
01
™ 2
™ 3|
4
™ 5 |
e
o7
(!

LAx
LAy

LA=

9|

Sampling the smartphone’s sensor at chosen rate and time.
‘ DW ﬁ ® ’1" (@]

| Y o W
o1 ||i2;34 10
@ | k2 | 50

e Choose the File Name to save the data = default = “MyData”

e Choose the sensors you would like to sample

e Choosing the sampling duration in seconds = default = 10 [sec]

e Choose a sampling rate that ranges from 0-100Hz = default = 50[Hz]

SITAR

"~ 0 O

STARIFSAVINGHIOIEILE

<

O

86% M12:59

D 7z Duration:

]z sec

Mz |

Oz
Mz
@M 4Hz ~

44100Hz

[
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Appendix II

= Examples of our developed S/W Modules,
providing a seamless integration between
EV3 / LabView environment with Android
Smartphones:

LEDS

. o0
10017000 + ®= o

Swithces
vivddds
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~ Robophone H/W Prototype ]
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