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9 # GUINPAINTC CALLBACK ,hObject ,eventData, handles, ... calls the local "2 =
10 b4 function named CALLBACK in GUINPAINT.M with the given input arguments @mmazésparse
11 b3
12 ;4 GUINPAINTC Property’, "Walue™,...) creates a new GUINPAINT or raises t
13 A existing singleton%. Starting from the left, property wvalue pairs arn o
14 b3 applied to the GUI before GUIrpaint OpeningFen zets called.  An
15 3 cognized property name or invalid value makes property applicatipo
16 # stop.  All inputs are passed to GUlneaint_OeeningFcn via vararsin
}inpaint
! : —diff | PSNRIHE] | IFrubTHak
13 % #See GUI Options on GUIDE s Tools meru. Choose “GUI allows only one
19 instance to run (sinzleton)”.
20 b3
21 # See alsor GUIDE, GUIDATA, GUIHANDLES
22 axes?
23 4 Edit the above text to modify the response to help GUlnpaint Rt
24
- - 25 # Last Modified by GUIDE w2.5 05-Jul-2076 14:18:00
y _ £4 26
B ST e 21 # Bezin initialization code - DO NOT EDIT
1 1 _'g.a"_ 28 gui_Singleton = 1;
' y e 29 zui_State = struct( zui_Name’, mf i lename,
- a0 ‘zui_Sinzleton’, eaui_Sinzleton, ...
f 31 "gui_OpeningFen”, @GUInpaint_OpeningFcn, e
. [ 32 “gui_OutputFen’,  @GUInpaint_OutputFen,
f . 33 ‘gui_lavoutFen', [1, ...
j 'Ky 34 "gui_Callback’, [1);
: i & if nargin &8 ischar(varargin{1])
h | E 54 figure1 BEOS: [141,483] {TFE: [581, 89, 780, 648]

i _ \ 7k i—
= ot =Ny VB DOIRE
7117 —1t (Colorization) DA ATV Y TR R
, | 102 function fmure] W|ndowButtonDownFcn(hUbJect eventdata handles)
- |os % hObiect  handle to fieurel (see GCBO)
104 4 eventdata reserved - to be defined in a future wersion of MATLAE W =+
105 [—%—baaé-beé—y—;eel—ewe]with handles and user data (see GUIDATA) — 7 '7 X 7 I) / 7 HTJ_O)
1068 — | handles.drawflag = 1; = /7 - Y F'ﬁﬂc&
0 ~7 7 7 ON O— )L/ T E%
108 # Update handles structure
109 — guidatalhObject, handles); _
110
111 # --- Executes on mouse motion over figure - except title and menu. o
12 function figurel WindowButtonMot ionFon(hObject, eventdata, handles)
113 A hObject handle to figurel (see GCBO) \ — X
114 4 eventdata reserved - to be defined in a future wersion of MATLAE - ~ '_7 X %E]jﬁ L/ 7l:’ IZ/T
115 % handles structure with handles and user data (see GUIDATA) d 1 —}[//\\\ v 7 Bgﬁ;ﬁ
116 — it handles.drawf lag == 1 L .
117 - [ pos = get(handles.axes?, currentpoint’); ]T?’E:%‘—'\@AXGS%%E/E - ijj -/ )l/ﬁZlE%HXT%
118
129 — /Tf 1.5 < pos(1,1) 8& pos(1,1) < handles.isize(1,2)-1 8% 1.5 < pos(1,2) §& pos(1,2) < handles. isize(1,1)-1 N\
130 — handles. image( round(pos(1,2))-1: round(pos(1,2)]+1, round(pos(1,1))-1: round(pes(1,1))+1,1) = uint8(150%ones(3));
131 = handles. image( round(pos(1,2))-1: round(pos(1,2)1+1, round(pos(1,11)-1: round(pos(1,1))+1,2) = uinté(zeros(3));
132 — handles. image( round(pos(1,2))-1: round(pos(1,2)1+1, round(pos(1,11)-1: round(pos(1,1))+1,3) = uinté(zeros(3));
133 — set(handles. imagel, "Clata’ ,handles. imaze);
134 — handles.mask (round(pos(1,2))-1: round(pos(1,21)+1, round(pos(1,17)-T: round(pos(1,11)+1) = zeros(3);
195 — \end )
1 N — > \ Iz
el | H—VILALED AxesNIZH D & T/EIT T R T IEHZ BH
138 # Update handles structure
139 — guidatalhObject, handles);
140 o
141 # --- Executes on mouse press over Tigure backsround, over a disabled or
142 # --- inactive control, or over an axes background. |
143 function figurel WindowButtonlpFon(hObject, eventdata, handles)
144 4 hlbject handle to fizurel (see GCBO)
145 4 eventdata reserved - to be defined in a future wersion of MATLAE

146 with handles and user data (see GUIDATA) _ 7 U S 7 %‘E L 7'—: H:\—_I't@ - _)[//\\‘ S, 7 Baél;&

%‘ RYICHEE LT L\”% WIS RERERICEN AT - (e 0] 5 52 g

149 # Update handles structure

ij[j \/j—_*)ﬂ%) é: ___ d:Eli'f §\ 7k %—Ec: ' 1f0\_ guidata(hObject, handles); i \\
\_ ) F) RIED/N—2 3T Ciget’Pset%ﬁfDﬂ CTHChatah Kz B IRECTE 5 (139)

—— M1 I S5 37k
4 7<__ 1. T. Takahashi, K. Konishi, K. Uruma and T. Furukawa, “Subspace clustering and multiple
) . . . . . . . . . . ”

matrix rank minimization approach to image inpainting algorithm,” Proc. of SICE annual
conference, 2017.

" GUInpaint — O XK - syotyoGUI — O = 2. W g%DTg, E) I HEI_HE!’, EJ | | E/E\, BN 7 '\ )[/i;'/%@ @Eﬁ%ﬂq L\fC /J\H%Q%Eﬂﬁéjajfgi
ST, ZB31E|EEE R T LT =7 3y, pp.286-287, 2018,

, | 3. K. Uruma, K. Konishi, T. Takahashi and T. Furukawa, “Fast colorization based image

/'. 1 coding algorithm using multiple resolution images,” EURASIP Journal on Image and

| I"l | Video Processing, No.7, 2016.
|
| | -
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Introduction

(d) 100

Au/TiO,-CO
Au/TiO,-H

CO conversion (%)

80 100 120
Temperature / °C

(a)HAADF-STEM image of supported twinned Au nanoparticle (c.a. 3nm) on alumina. (0)HAADF-STEM
Image of supported single-crystal one. (c)Frequency of twinned/untwinned particle contained on each
prepared catalysis sample. (d) Catalytic activity toward CO oxidation of each catalysis sample.

Gold(Au) nanoparticles catalyst supported on substratestl was reported to
show various catalytic activities according to it’s crystal structure as indicated
in above Figure as an examplel?. HAADF-STEM observation!®l using an
atomic resolution microscope equipping a spherical aberration corrector!4! could
acquire an image of the crystal structure of Au nanoparticle.

The crystal structure, however, was identified by hand. Therefore, some
arguments about the analysis results which included or excluded an arbitrariness,
a repeatability and dependency on an analyst were occurred.

In this study, we demonstrated to identify the crystal structure by CNN.

Twin Single AU

Each image was labeled as Single or Twinned by

JEM-ARM 200F (JEOL)

- S/ITEM Cs-corrector
ACC. 200kV

All HAADF-STEM images
were taken at a resolution

comparing the experimental images with the
datasets theoretically simulated using the kinematic
HAADF-STEM image simulation package KINE-
HAADF [,

of 0.021 nm/pixel.

The images of Au
nanoparticles were trimmed
to obtain full frame square-
shaped images.

| The trimmed images were
resized to 180 pixels?.

A total of 397 images were
prepared.

The images were randomly
divided into training data
containing 70% and proof
data containing 30%.

HAADF-STEM images. (a) Single crystal,
(b)Twinned (c) MTP. Simulated images. (d) Single
crystal, (e) Twinned (f) MTP.

Method

MATLAB (R2017Db) ‘\
Computer Vision System

Toolbox

Image Processing Toolbox
Neural Network Toolbox
Parallel Computing Toolbox
Statistics and Machine
L_earning Toolbox

| ! OS :Ubuntu

| 16.04 LTS

, Memory : 62.8
GIB

GPU :GeForce
GTX 1080 Ti
(NVIDIA, 3584
== CUDA cores) x2

out-Conv.-ReLU-M.P.-F.C.-Softmax-Class.
out-Conv.-ReLLU-(M.P.)x3-F.C.-Softmax-Class.
out-(Conv.-ReLLU-M.P.)x3-F.C.-Softmax-Class.
Mini-batch size : 16, Max epochs:120

Conv. size:7x7, channel:100, Stride:1, Padding:0
M.P. size:3x3, Stride:3 Padding:0

Conv. : Convolution layer, M.P. : Max-pooling layer
F.C. : Full connect layer, Class. : Classification layer

The Hough transform is a digital image processing method used for detecting straight
lines in an image. It transforms a straight line in the conventional x—y Cartesian
coordinates to a pair of the distance from the origin to the closest point on the straight line
(p) and the angle between the x-axis and the line connecting the origin with that closest
pomt (G) 161, which can be expressed by the following equation: p = xCos 0 + y sin 6

(b)

Diagram illustration. (a) Single crystal, (b) Twinned
(c) MTP. (d) Hough transformed (a), (¢) Hough
transformed (b), (f) Hough transformed (c).

(a) Single crystal, (b) Twinned
(c) Hough transformed (a), (d)
Hough transformed (b).

Result
Using the hough transformed data
@ @ ©)
Labeled by CNN Labeled by CNN Labeled by CNN
single  twinned single  twinned single  twinned
. single 30 18 : single 31 17 _ single 38 10
Labeled in prrof dataset winned 21 50 Labeled in prrof dataset winned g 63 Labeled in prrof dataset winned g 63
Accuracy(%) 67.2 Accuracy(%) 79.0 Accuracy(%) 84.9
Using the HAADF-STEM Image data
@ @ ®
Labeled by CNN Labeled by CNN Labeled by CNN
single  twinned single  twinned single  twinned
_ single 17 31 _ single 0 48 _ single 0 48
Labeled in prrof dataset _ Labeled in prrof dataset _ Labeled in prrof dataset _
twinned 24 47 twinned 0 71 twinned 0 71
Accuracy(%) 53.8 Accuracy(%) 59.7 Accuracy (%) 59.7
Conclusion Acknowledgements

In this work, the CNN technique was successfully applied to
hundreds of HAADF-STEM images of Au nanoparticles to
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structures.
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Abstract

This research Is aimed to build an advanced computer vision algorithm for fatigue signs recognition using hand poses
and facial features for VDT workers. MATLAB including image processing, computer vision and neural network
toolbox and GoogleNet for pre-training of deep learning network are used to classify twelve hand poses recognition for
the fatigue signs.
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1. The importance of reference
frame is, simplifies the
algorithm and make it more
flexible to use. This stage has

In this stage, the system evaluated
the Fatigue type condition based on
the hand pose .The hand pose sign
of the frontal headache is the right or

The algorithm in this stage has
sub steps:

1.Capture new frame.

2.Detect the face region.

The deep learning network
classified twelve hand poses of
fatigue signs include hand
cover Eyes, nose or mouth,

The evaluation dataset
Includes three sub data
sets :

1- Training dataset

GoogleNet pre-training deep
learning network used to
classify twelve hand poses
of fatigue signs.

three sub steps: Reference 3.Split the face area into four | left hand or both hands catch the | o \iiidation dataset hand on the shoulder or catch
frame acquisition, Face | parts. forehead. To recognize this pose the | 3_ Tast dataset Parameters: neck or forehead.
detection and  Skin-Color | 4.Apply skin-color detection for | algorithm compare the result values |  1hq image dataset taken Input Image size:224 by 224
detection every part same as the of the summation of pixels on the| v e VDT worker's Number of layers : 144
2. Before starting the algorism the | reference frame processing | skin area detected in upper left and | o vironment including Modified layers :Fully

user, look in front of the

steps, and calculate new thresh | right face parts (Fts1.Fts2) processed

static true-color images, Connected , Softmax and

connected USB camera to get
the first frame as a reference
frame (Fr).

. Using Boosted Cascade of

holding values (Fts1, Fts2, Fts3
and Fts4)

5.Finally apply the eyes and
nose detection methods.

at a headache pose inspection
algorithm stage presented on section
tow and compare the results with the
corresponding ones on the reference

224 by 224 for face,
head and hands in 12
POSeS.

Classification Output layer
Epoch : 6
Learning rate : .0001

Hardware resource : Single
CPU
Validation accuracy :93.33 %

Simple Features method the
algorism detected the face area
and split it in to four parts upper
left (Fr1), upper right (Fr2), low
left (Fr3) and low right (Fr4).

frame processing stage presented on
section one (Frs1,Frs2).
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Conclusion

This research presented a suitable approach to observe the VDT workers fatigue signs based on the image processing using the
facial feature detection with hand poses. We have implemented the proposed algorithm using widely available tools, such as the
webcam using an average computer system in workspace. The system Is able to send an alert to the VDT workers to take a rest
or do some exercise when the system Is recognized a neck pain, upper pack pain, a headache and drowsiness. As the results,
our method achieved the headache signs recognition 87.5%, upper back pain detection 96.3%, and neck pain detection 94.2%.
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