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Face Attributes Analysis with Deep Learning Machine
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Introduction:

Deep Learning is a class of machine learning methods mainly for representation learning. A prominent success of deep
learning is manifested by AlphaGO, where ConvNet (Convolutional Neural Networks) has been one of the key
technologies in the system.

Objective:

To analyse facial attributes for identity recognition, age estimation, gender recognition, emotion recognition, ethnic
recognition, beauty analysis, character recognition etc with ConvNets.

Methodology:

1. Perform literature review on major Deep Learning libraries such as Caffee, Tensorflow, Torch etc
2. Perform literature review on facial attributes analysis using ConvNets.

3. Perform simulation using ConvNets.

Tools:
MATLAB or C++ or Python with Deep Learning Libraries.
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Touch Dynamics Biometric Recognition System
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Introduction:

Touch dynamics is a behavioral biometrics, which
explores the way of a person touch on a
touchscreen device with an attempt to identify the
person.

Objective:

To develop a mobile-based identity recognition
system using touch stroke dynamic biometrics

Methodology:
1. Collect touch dynamic data via mobile devices

2. Preprocessing, feature extraction (time between
key press and release), matching and decision

Tools:
Android based Mobile Phone/Tablet, Java, MATLAB
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Estimating CT image from MR image
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DSA MAC testbed with USRP
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Hl: Catalytic Chemical Vapor Deposition of MoS,

hBN
family Graphene

‘white graphene’ Fluorographene
hBN

Graphene | Graphene

Graphene oxide

2D

) 5 Metallic dichalcogenides:
SamEeE ey NbSe,, NbS,, TaS,, TiS,, NiSe, and so on
- dichalcogenides: 2 2
chalcogenldes MoS,, WS, MoSe,, WSe, MoTe.. WTe
= o
MoS,

ZrS,, ZrSe, and so on

Layered semiconductors:

GaSe, GaTe, InSe, Bi,Se, and so on
Micas,

BSCCO MoOQ,, WO,

WSe,

Hydroxides:
Perovskite-type:
2D oxides

Ni(OH),, Eu(OH), and so on
LaNb,O,, (Ca,Sr),Nb,O;,,
Bi,Ti,O,,, Ca,Ta,TiO,, and so on

Layered Tio,, MnO,, V,0,, 76 e 2% 1% o
Cu oxides | TaO,, RuQ, and so on

Others
- MoS,: Semiconducting material used in various applications

Fluorographene
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ALD AlLO,

- MoS,: Semiconducting material used in various applications
Al,O; : Insulating material used in semiconductor applications

< Schematic of ALD system > < HILE >
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All-RF Transmit/Receive MIMO Relay
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Normalized lateral misalignment
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) Over 80%

—— Two 20%20 cm’ coils
Proposed System

Transfer efficiency (%)
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Solar Energy Harvesting= {2t DC-DC Converter 84|
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Development of spintronics based neuromorphic processor for deep learning
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Processing In Memory
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Machine learning 7|%t2| higher order modulation MIMO system 4l 7|= 7||'d
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Signal Processing

A% 1. MIMO system
16-QAM 64-QAM 256-QAM

2! 2. QAM Modulation
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What If there was a Col r camera during the Joseon period:
Deep learning based image colorization

S EE (X oY hitps.//bsham.github.io/)
The figure shown below shows example input grayscale photos and output colorizations by machine.
VWhat you will be doing Is studying a unsupervised learning approach to image colorization to generate

such results.
To this end, you need a basic knowledge about Linear Algebra, Calculus, Probability Theory, but the most

important thing is your *Coding Skills*.
C/C++, Matlab, Python, Lua, CSS.
Through this one-semester big project, you could study about the fundamentals of computer vision,

machine learning, and image processing.

Image from Zhang’s work
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A F=H|: Wireless Communication and Control for UAV Systems

A

(x(t), y(t

Information

(@)

) H)

UAV-enabled Mabile Relay

Information

((9)

(0,0,0) (L,0,0)
Source Destination
Fig. A UAV-enabled mobile relaying system
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3) Simulation (Matlab) & €%t d& &4
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AXXHA |oTE Tt Simultaneous Wireless Information and
Power Transfer (SWIPT) 7|& 19

O M= Ctet At==1F MB|A7LSHLES| | ES3Z HE

KX E llH, X3 Internet of Things (loT) Z7|&0|| CH$H H72 7 et

2 1oT devices2| §&2 TE A OHX| s UEAZ[7] 2|5,

o o
= T
of £ £ Q= SWIPT 7|22 MB0j Tf3t W77t F28HT 9l

7|2H0Ql SWIPT 7|= A+ S nje}
Power splittingd]l (2 HHE 9 of|{X] M& 2 22| 0|
National Instrument (NI) ZH|E 0|83} SWIPT 7|& 7+

b |
3]

~N

4 Access Point —p Wireless Information Transfer (WIT)
(Power, information transmitter) § ==% Wireless Power Transfer (WPT)

loT devices

(Power, information receiver)

Energy Receiver

WA (Rectifier)
AN

Power
| | Splitter

Information
Decoder

EX T 1oTE SIS SWIPT A|2F FHE






