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Synthesis of Mo,W,_,S, by Atomic Layer Deposition and its Application for Gas Sensor

<Two- dlmenS|onaI Transition Metal Dichalcogenide> <Atomic Layer Deposition>

Precursor Purge ;
o X
g Py

Purge Reactant

Advantage of ALD for synthesmng the 2D TMD

- Layer controllability, wafer-scale uniformity

Thickness

- 2D TMD : Semiconducting materials

- Large surface-to-volume ratio > High performance for gas sensor - N
- Composition controllability

Experimental Details

<ALD Equipment> <Precursors> <2D TMD Gas Sensor>
e s / Sulfur
ce
<02 Furna-" &, ':>(" é.) Comb shape Electrodes
7 Mo(c0)6 W(C0),  H,S j
P‘ec‘“sf/” ALD Super Cyl 7,
?“ [ uper Cycle]
\7\63(—‘3“ —— . =
Mo(CO)¢ Ar purging H,S Reactant Ar purging
® Tube type furnace x m cycles
@  Vacuum : ~107 Torr ) — _
W(CO)¢ Ar purging H,S Reactant Ar purging

@  Temperature : ~300 °C x n cycles
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Ref. Alimenti, Federico, et al. "Modeling and characterization of the bonding-wire interconnection."
IEEE Transactions on Microwave Theory and Techniques 49.1 (2001): 142-150.
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(OFDM) &4l A|[AES MATLAB toolboxE &3l T+aIHCt.
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Multimedia Security Lab - Andrew Teoh

Introduction

Face detection — the task of localizing all faces captured on images,
determines the performance of sequential operations, including
face recognition. Recently, to consolidate the state of the art face
detection particularly for tiny, or very low-resolution faces, the
WIDER Face and Person Challenge Workshop was conducted in
conjunction with ICCV 2019.

Objective:
To explore the challenging tiny face detection problem.

Large-Scale Tiny Face Detection in the Wild Challenge

= =

Methodology

1. Perform literature review on the existing deep learning-based tiny
face detection in the wild.

2. Implement tiny face detection on the crowd images crawled from
the Internet, or other sources.

3. Demonstrate the state of the art performance on the public face
detection datasets, e.g., WIDER Face, FDDB, etc.

Tools
Python with an open-source deep learning library, preferably Pytorch.

Group
2-3 students




Multimedia Security Lab — Andrew Teoh

Ocular+Soft-biometric Recognition in the Wild

‘ Identity

$90]

Multi-stream CNN

Ethnicity: East Asian

Gender: Male
ometric Age-group: Middle-a ‘

ged
Eyelid: double

:

Introduction:

In recent, face recognition technology is still remaining the challenges for deployments in the unconstrained
environments. The combination of ocular and soft biometrics aim to strengthen the performance of face recognition
systems in the wild.

Objective:

To study ocular and soft biometrics using deep learning approaches (multi-stream CNN).
Methodology:

1. Collect ocular and soft biometrics data “in the wild”” environments

2. Perform literature review on new approach of CNN architectures.

3. Compare Face recognition via CNN vs (ocular and soft biometrics) recognition simulation using multi-stream
CNN.

Tools:
MATLAB and Python with TensorFlow.
Group: 2 - 3 students
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Facial expression recognition

Hand gesture recognition

User

10cm~15 cm

PW

Length of one word = 3sec
Sampling rate of word = 3000/sec

Galaxy S7

Speech recognition
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Principal Components Analysis (58
Linear Discriminant Analysis F=2¢2
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- Linear Algebra (& CH=r)

- Probability and Random Variable (2H& 1t
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A FH|: Mobile-Edge Computing (MEC)

Computation- Local Computing Edge Computing

intensive Task

& by
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| Input Data <
I [bits] Computing Result -
a
ju W
Mobile Device Base Station MEC Server
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