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Stem Cell Classification

Stemn Cell
S

Dhifferentiation Regeneration

Tor the crganization Supply new cells Maintain damaged tissue

Stem Cell Isolation & Culture

© Adipose Tissue o Stem CellIsolation from Adipose Tissue @ Adipose Stem Cell Culture

Stem Cell Extract constituent

Removed individual immunogenicity 5
ot cell membrane P Anybody can use the stem cells

-
Mass Culture Popular Therapy Pharmaceutical

AZTO HUEE AH P SFU LS Thew @74E

Stem Cell Originated Growth Factors

TGF : Transforming growth factor

FGF : Fibroblast growth factor

IGF : Insuline-like growth factor

KGF : Keratinocyte growth Factor

HGF : Hepatocyte growth factor

EGF : Epithelial growth factor

VEGF : Vascular endothelial growth factor
PDGF : Platelet-derived growth factor

M-CSF : Macrophage colony-stimulating factor

EIME FIY HBAT

Principle of Stem Cell Therapy

1. Anti-inflammation : Acute
- Fast relief of inflammation

2. Regeneration : Chronic
- Repair of injured tissue

WA= D=9 ME

Golf Injury
Therapy

= 3 "

Targets of golf injury




Screening of Targets

creening Targets for Each Injury Area

o MFHET A7

Therapy Method

Assessment Method

B AT NE B ALE

UNIVERSAL PAIN ASSESSMENT TOOL

10l et A
Enpresntd i et BT OB i a4 i b [ S

2 3 4 5 6 7 8 9 10
I

LA L] o uE e

<Figure 4>, VAS Score : Visual Analog Scale Score

1. Improvement rate Of Golf Injury Area By Ultrasound or X-ray Image

Iprovernent Number OF Readirg Result

Exseroe MNorrexdsiert

1} 2

Kree Paird14) n

Average

Improvement Rate of Golf Injury Area By Ultrasound or X-ray Image

Improvement Rate(%)

10

Ko Piain

2. All participants were evaluated improvement rates by using VAS score.




Assessment of Golf Elbow Improvement Rates by using VAS score.

Golf Elbow <Figure 6>. Assessment Of Golf Elbow VAS Score

I UEP VAS AT Wt

Assessment of Trigger Finger Improvement Rates by using VAS score.

Trigger Finger <Figure 7>. Assessment Of Trigger Finger VAS Score

Assessment of Knee Pain Improvement Rates by using VAS score.

<Figure 8> Assessment OF Knee Pain VAS Score

Stem Cell Constituent Extract

Stem Cell Extract constituent

Removed individual immunogenidty  p.  Amybody can use the stem cells
at cell membrane L

—_

Mass Culture Popular Therapy

Effective
therapy
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A Study on ELID Grinding of Sapphire Substrate according to Grinding Wheel

*J. Y. Seo, T. K. Kim, H. D. Hwang, Y. J. Kim, Y. Uehara, H. Ohmori and *H.S.Lee

Abstract

ELID (Electrolytic In-Process Dressing) grinding technology is a grinding method in which a
grinding wheel having super hard particles such as CBN or diamond is dressed by electrolysis
during grinding. Since ELID grinding is performed in parallel with grinding and dressing, it is
possible to continuously grind by preventing the phenomenon of loading of grinding stone and it is
advantageous to use ultrafine grinding stone. Sapphire is attracting attention as an optical material
for LED, digital camera, solar cell, B-LED, LD (Laser Diode) and SOS (Silicon on Sapphire). It has
excellent characteristics on heat transfer and safety at low and high temperatures, and is classified
as a material which is difficult to process due to its high hardness and strength. In this study,
ELID grinding experiments were carried out according to the mesh size of the grind wheel and the
changes of surface roughness were measured and compared.

1. kl =
ELID(Electrolytic In-Process Dressing) 914} 7]&2 CBN Ei tojolE =9 e A2 ARE zt=
LES A4 7 S A WwAow =gAste 04” 7FE Aol ELID 2+ A4ty =g o]l B
P2 A £E F ]W(Loadmg) d4E R EteRE X&EHo R Arto] bt 2w A XY At
TES AHET F e FHE B ooy, AP Aol vrol xlulolojo} e HHA Ame] ArTFFA A
£317]7F golsit). E Od%LoﬂH Abgtolo] ¢olHE iAo 2 ELID 2} 23S F3stu, AxeEdat
A7l wE xAAAY e HstE F74, vt

2. MAH 74 ¥ MH Wy

ELID 7o) Ab&d &S thojolt A& 7kxl BE= '@01”1, 7t 2Ee FAFE+ 100MolH,
#400, #10000 o] = 7L 140Do] a2, #1200, #6000 2] #1742 143D Alo]=eo] A2l L& o|t}.
Turing #g el LA 78 5—5, Dressing 249l A28 A 7+e [5R o7 RE EdstA Aadsigdon, 7}

T U2 ofH Eek 2.

Table 1 Experimental conditions

Rrocess Wheel RPM Work piece RPM Current (A) Voltage (V)

Truing 500 100 - -
Dressing 500 100 5 60
Machining 1500 250 5 60

2 ATl AFEEE TRl 4 A A A Abglolo] folH (7]IhE HE|Sfoloja Aol o3| 3o
A AeE glvk ELID 12491 d *E“%% fl3tel ELIDA4F vl ek A<l =4 (ELIDER 910)= Oﬂﬁo} ,
gAY A AlZ A EFY(Turing) 29S 3+7] 918 ELID Grinding machined] EFol & F-2sto] &
of xS n=A oh agla o ;xHd AbstuhE P A St Dressing 29 S st W FH I AbAIJ]D A}
gtolo] sjo]HE AHlol| F-Asto] ArTEE HAFES A& sdvh by & AW FA Wsts sfo] EA o]
A2 FA A, A FXE(Surface Roughness)= H A £2 329 Z 23U 2] (Zygo New View 7100)E5 At

Sttt
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3. AEA
Abstolol slo]# & vldom ELIDAAAE ol §3te] tolole @ Agmd] W sy, /3,
EAALY] AshE waRAsa Fig 1& 4 AgEd] me A L R

Abeko HorA o2 #4000 A 40.6/m, #1200 4 21.3m, #600001]/\1 0.6(m, #10000°14 1.3me] kS YR
ATk #4002 #120041 41 F 3t 61.9me] A E7F AA S JAA T, #6000 #1000091 4= B 1.9m= AS57F A
o] AAFA Gl 7FFAIIFES 460007130l T A= 27}0}0ﬂx] uk #100007F 3ol A= Cased &2 247}
143min, 40min, 97mino.2 A A A k).

x

60 casel 7t 150 caset
[e:] >0 case?2 Z 125 = case
40 = <
At case3 Al 100 case3
o R /\

m 5

M0 \\ i 25 '

0 T T ] | n 0

#400 #1200 #6000 #10000 #400 #1200 #6000 #10000
ClojotEE ¥ AYE ClojotEE ¥ AYE

Fig. 1 Material removal rate and processing time as a function of grit size of grinding wheel.

10000 casel R ]ggg casel ‘
8000 . — CasSe2 a 1000
6000 case3 750 = case2
4000 n 500
n 2000 - 250
m 0 — 0
Before #400 #1200 #6000 #10000 Before #400 #1200 #6000 #10000
Ciojot=E & AP Ljojot=E & R H

Fig. 2 Surface roughness values as a function of grit size of grinding wheel.

Fig. 2+ 8 A "X W& PV Ragkel gk 2ezolth PV #100007F& o 77925 HAb
7+ 23ke] #10000090 A Cased ® Z+2; 803.7nm, 104.8nm, 630.7nmE DA 3FA ¥& gho] gt} 31x 9+ Ra
EWAAY] e #100007Fs 7MFHAFE HAF A4Sk #60000 4= Case® 2 27z} 21.5nm, 21.7nm,
21.6nme] A3 gho] vgkom #0000+ Case® & 77} 14.5nm, 5.7nm, 6.7nm= L A3 Zho] skt

Abshololglol s & o R ELID A4S ol ool colohin I AfEel we Ay AEAh
XEUAZAY] A¥E v HAES A¥ vdoy 22 AES A A ATk 1) #400, #1200, #6000, #10000
o &A= AFHE [T ua}f o:]/\LaI: Ra, ]_ b JFZAIZES #6000 TFEMR] =
hetgiont, #10000 FNAE AHA BTk olfE AT AFEH A FEo| Hske] FHA
o] Wo] 2a¥tE Aow ARHTE 2) AN Zw < oA &5 ELID 7Fa¥e o] &3t
Art A glo] AATAROD nm wele] AWE e

Al Al

B oATE 0I5UE HAEAANT ] Aoz F3Ae7)EB R AKEIT)S) A9 wol S
T (No. 10052882).

oL

d

[& 2 2 8]
1) Kim, G., Qian, J., and Ohmori, H., “ELID Grinding of Hard-To-Machine Materials on Surface Grinder.”
Journal of the Korean Society of Precision Engineering, Vol. 18, No.5, May 2001.

2) Kwak, T., Kim, G., and Kwak, I, “Development of ELID Monitoring System and its Application to
ELID Grinding of Structural Ceramics.” , J.Korean Soc. Precis. Eng., Vol. 30, No. 12, pp. 1245-1251.
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Effect of lapping plate groove on the roughness of sapphire wafer

Tae Kyung Lee', Hyoung Jae Kim', Han Chul Cho', Do Yeon Kim', Hae Do Jeong?
Korea Institute of Industrial Technology', Pusan National University?

Abstract

This paper presents an experimental investigation on the effect of the plate groove on the
roughness of the wafer. We select the spiral pattern and rectangular type as the groove shapes.
When the groove pitch is decreased, the roughness of wafer decreases. Because thick film makes
partial participations of large abrasives which make deep scratches. From these results, we could
conclude that the groove affects the contact condition between the wafer and plate. By decreasing
the groove the pitch, we could achieve a high material removal rate and low roughness. These
results would be helpful in understanding the groove effects and determining the appropriate groove
design.

.M 2
99 FAANA AT Avte] AHE AP e wHel AT AR 74K oA Pee] a%n
(groove)& 73 Qek. %8 € F2 ol BA0] AgH T Qon, 1xne) (AL el
W& WA (pitch), 1B o], 1T Fyh gL WFES AN Ak AFHE FEER Aviel, 4
W Abole] HEAG prAslel TR gue] HEdeish dvielel fEol FFL v Go] clvt
x40 2 9ge WAt 4% ¥4 F /0o FUAAE £5 FH A BAHe] e A4
2 8 FHANA 710 EUALNE RFE Qo] Fasth WA B AFAE a7ne WA M
A7 2700} Abstelo] Jle] ERUA LGl WAL GFe B
2.2 B

71E 433t
2.2 Atmjojof 7|Ee] EMHI{EI| &

OB A wE Algtelo] 7|e] WA WEE SA57] 95k
7| %E 7hEet Tt Abgtolo] e AV A7 4 in, AREE T8 B9
300 mm FTAE AREES A&t =dUAE ARESt] A 1
ml/min®.2 35 gm 379 tololE = Az}l £ Anfol
Zygorte] New view 7300 FHlE Al&ste] SAsiAd. 54
interference contrast) AF& & o] &3to] 7ol R HEHE A SATH
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Hhe] ] 2] 7} Alglolo] 7ol W AA7|M nXE QIS 7 EH] -Hffﬁ
E'iﬁ}"]ﬂ‘?ﬂ/\‘] Abdtolo} 7lgke] FWHAAVE ZAHSAL. Y EHAA7(Ra)E F 75
nm e X7 4 mm 4 W= 50 nmE 2 ZolE HYT 7]H9 '}%‘Z_ AU (DIC : differential
interference contrast) AFX-S E38te] A0S AR e IX7F 20 mm ¥ wWe] DIC AHXlS Fig. 1.of,
27k 4 mm ¥ We] DICE Fig. 2.0 Jeblde, 2aeixe] 2ol $9os FAHL Zol7p 1S
2 ojEA AP 2B A7 20 mme A 7% FHel 2u Yo ~=7d o] vk E A ahA vk
YA 7F 4 mmY WE 719 2 E €1 F2 Mg 23R Ee] 2HUEHA %Eﬁ}l‘\: AL g g
qk A

O_|.4

FH2 15 20, 4 mm%

oK

= T

Utk & AFA J1 vkl 88 vl BT G4 271035 pmel Au A 94 21 15
me A@PES] Bl FAT 150 927 2 prolAE Aviale] wura gl aA s A A
oo fub FAZ Frhstam, AAl dviel Folshs At A7t 2 gz AT T YAEe A
We 2adAE A4stel BRALIL BA dehbe Aoz wed,

Fig. 1. DIC image of sapphire wafer, pitch=20 mm Fig. 2. DIC image of sapphire wafer, pitch=4 mm
4.8 B

B AE B el a8 AAE WaAA Atgtolo] slge] ERALI G MAE FFL B4
ssick 1Fue AA7 ARASEE Algolo] vl@e] wRAAI N} FAsE AL FelEon DIC AR
BAE Fafel Gust sl fordgen dstel sl wALI} ehs e A Asadd wel
A a%H AAE gaAA 288 4ng wJows 4w 1w FUdde wHse /ue xd
A7 F7F A1 F dow, ARk 278 HAA Al ol& aEste] AAEOF s & F AUk

Al A}

e dEagesd] =2y (A3 Al 49)0A 2" WEew A HAE

(&

kI
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1) Park, K., Kim, H., Choi, J., Seo, H., Jeong, H. "The effects of groove dimensions of pad on CMP
characteristics”, Korean Soc. Mech. Eng., Vol. 29, No. 3, pp. 432-438, 2005.

2) Guo, Y., Lee, H,, Lee, Y., Jeong, H. "Effect of pad groove geometry on material removal characteristics
in chemical mechanical polishing”, Int. J. Prec. Eng. and Manuf., Vol. 13, No. 2, pp. 303-306, 2012
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Study on polishing characteristics of sapphire wafer by CMP process time

Sang Hyun Park', Jong Chan Lee', In Seung Park'
Kumoh National Institute of Technology'

Abstract

In this study, correlation between CMP process time and material removal rate was analyzed. This
Paper conducted CMP experiments at 30 minute intervals from 30 minutes to 120 minutes. Using
the digital indicator, the removal amount of the material was measured, the temperature was
measured using an infrared camera, and compared with the initial state. As a result of the
experiment, as the process time increased, the amount of material removed per unit time decreased
However, it converged to a certain level from the condition of 120 minutes.

1. M E

Afstolo] glol¥ = LEDE 71, AvtE 7]7]8 Window, 338 A= 5 1 284

O wFE okl A8 Ths @ Atatolo] sjeo]H A vt #Al= LEDS 7|dE& Alelstd T
e WA gow, S 524, ARIIEA] AE Solnt H&H o] AA Al SRS o4 %
U Eados HRHA Fae MY 2 dd T stk Abdkelo] dloly Alx e Aol
545 A Abgtolo] deojd = O Ax7E tuES] A 27 AP BF ZAC A

= 7he 71e S4ow d8 F4 A 2 2EFE FAE ol FAAN opH A Alx AR B Alx
Aol & sAZ dopdrt. 25 CMP a4 4% delve] xd 2agx st 7SS A7
A 3AIRE o]} A EHE FHORE A GUF Ao Aol F9 ddsE e AT Ant
°] & EmwolM= CMP &4 Algkel whel Apstolof gojse] AmAAFES +4
Aol WE 54 #4S $3 CMP #A4 9 &4 e S AEstaat g
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om 3 A F 21 dolHE A& dAvtes 9 CMP AH]E A}8-31e] Polishing S
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2.2 AME uhH
Polishing A17F2 302458 12027F4 30+ tH o=
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98] 180%S =712 7bEste &= 57 %= Sk Z 27 0 g ANk IS s Fdsty
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CMP 94 7b8 A Azl weh Jends dAn54S 8s7] S8 CMP vl Test® AASAT &
4 Agtel FABSE AAATE ZARGOU, VAT ARAAFE prtE AL Helsd
180% 4 2ANM 817,mE 1Y B A=A 180% %

OH oﬁ,

S HYgoen gAY Y EAA T £
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=
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Fig. 1. Amount of material removal by CMP process time Fig. 2. Material removal per unit time
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Fig. 3. Temperature Deviation by CMP process time

4.3 B
CMP &A A7to] ZolAo] we} A7 E AadgAZe s 23S Bavh 308 =A0A 605
z7e Az AZF of 2pmol o2 FHs] F AfolE B o 90 olF dA AsAAZFew st
© Aol vetuth ol 7] =dld € PaddEl7F Algte]l Al whel dAwFo] ThgbE an Lo whel %
m &

7 Az A A el Ax7E B2 0% olF /Fe Pade] AEIF AAHA FAHRA AZHG 34
o® sYH= Jow BuAh Lxe 7 w2
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T 27] deelA 30% 7HE & <F 28 & AxE B o
Q0% o1F 1% olske] WALE Holw slol L] FhEe] WA BAHE Hlstalr), = Fe| B
A8 wol 27 27 A% Astolo] slelde] E9 W ¥4 20 wFAd @ F e Aow Buy
Mg A o Fyut 12080 F4 Aol EAY Ao Bedh

BoATE 0I7TAE AGEYAAT] AUoz R/ LR AKEDY A4S wel £ A
T A e

1) Lee, H. S, Jeong, H. D., “Chemical and mechanical balance in polishing of electronic materials for
defect—free surface” , CIRP Annals — Manufct. Technol., Vol. 58, pp.485-490, 20009.

2) Chan Hong Chung, "Mixed Nano Silica Colloidal Slurry for Reliability Improvement of Sapphire Wafer
CMP Process,” Journal of Applied Reliability 14(1), pp. 11-19, 2014.
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Study on Cutting Ability Model for Evaluating Cutting Ability of Electroplated
Diamond Wire

Do Yeon Kim', Hyoung Jae Kim', Sang Jik Lee', Tae Kyung Lee', Hae Do Jeong?
Precision Manufacturing & Control R&D Group, Korea Institute of Industrial Technology'
Graduate School of Mechanical Engineering, Pusan National University?

Abstract

Multi-wire sawing is the most widely used method for mass production of wafers. Electroplated
diamond wire has been used to cut hard materials, such as sapphire, silicon. Electroplated diamond
wire is the most important component in a multi-wire sawing process and it crucially affects the
accuracy of the wafer shape. The cutting ability of the electroplated diamond wire strongly
influences the process precision and cutting speed. However, the cutting ability has not been
directly evaluated due to variation in the manufacturing methods and irregular distribution of the
abrasives. A characterization method for the cutting ability of an electroplated diamond wire is
proposed based on mathematical modeling and experimental results using the single wire sawing
system. The results showed that the cutting ability of the electroplated diamond wire could be
characterized by the cutting ability curve proposed in this study.
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Fig. 1. Cutting ability as a function of the number of Fig. 2. Cutting ability as a function of the number of
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1) Yu Zhang, Yasuhiro Tani, Okiharu Kirino and Yuji Kawahata, “Development of drum-type
manufacturing method for electroplated diamond wire tools” , Transaction of the JSME, Vol. 82, No.
842, pp. 1-12, 2006

2) Yufei Gao, Peiqi Ge, and Tengyun Liu, “Experiment study on electroplated diamond wire saw slicing
single-crystal silicon” , Material scienece in semiconductor process, Vol. 56, pp. 106-114, 2016
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Development of Catamaran Type of USV for Water Quality
Surveilance of Lakes and Rivers

Youngsun Ryuh', Junyoung Jeong', Jaehong Lee', Nakyoun Sung'
Rastech Co., Ltd.'

Abstract

The purpose of this study is to measure water quality of rivers and lakes and to measure the
water quality of remotely located water quality by using USV(Unmanned Surface Vehicle). In
particular, the USV is designed as a catamaran type so that stable navigation can be performed
with overcoming the waves and flow changes, and a precision positioning system is adapted by the
fusion of DGPS and IMU to improve the accuracy of the measurement position. Especially,
optimization of traveling algorithm such as obstacle avoidance and path planning ensures stable
unmanned autonomous navigation performance. In addition, water quality is measured at the desired
depth on the measuring points through the automatic depth control device of the water quality
sensor, and real-time data collection and tele-operation of USV are possible by adding LTE-based
remote information transmitting and receiving device.
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Fig. 8. Autonumous driving to Way point
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A Study on Small Solar UAV

Jeong Wook Jang', Tae Seok Jin®
Dongseo University Student', Dongseo University Mechatronics Professor?

Abstract

In this paper, we will discuss the design of an unmanned aerial vehicle (UAV) that uses solar
energy instead of fossil fuel, which is the main cause of environmental destruction.

As global warming becomes more severe, research on alternative energy is being actively
pursued.We have studied semi—-permanent unmanned aerial vehicles using solar energy, one of the
alternative energy sources.Because solar-powered flights are very sensitive to solar radiation, stable
power systems and aircraft also require aerodynamically efficient gasses.
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Implement a control system using a UAV in impossible communicative
situations of a UGV due to distance

Jae—Hyeong Kim', Sung-Hyun Han?
Department of Advanced Eng.', School of Mechnical Eng.?, Kyungnam University

Abstract

In this paper, we propose a drone-based cooperative system at situations of inability to
communicate remotely due to the long distance between a operator and a UGV (Unmanned Ground
Vehicle), where the drone as a link enables to communicate between a central server and a UGV.
The drone is controlled directly from a central server on the ground. In the UAV(Unmanned Aerial
Vehicle)-based cooperative system, a UAV transmits the command sent from the operator to UGV
and transmits image data obtained from its camera to the operator. The UGV is controlled by
commands received from a UAV.

Keyword : UGV, UAYV, communicate
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[1] Jae-Keun Lee, Hahmin Jung, Dong Hun Kim "Cooperative UAV/UGV Platform for a Wide Range
of Visual Information” Journal of Korean Institute of intelligent Systems vol.22, No.
[2] Jae-Young Choi, Sung-Gaun Kim "Study on t he Improved Target Tracking for the Collaborative

Control of the UAV-UGV"” Journal of Institute of Control, Robotics and Systems, vol.19, no.b
pp450-456, May, 2013.

37



A0, BhAE?
2ustn Ao, FLisn NI

Neural Networks Based Autonomous Navigation of a USV

Hyeon—-Min Kim', Sunghyun Han?
Department of Advanced Engineering’, School of Mechnical Eng.? Kyungnam University

Abstract

In this paper, autonomous navigation based on neural network for USV(Unmanned Surface Vehicle) on
water is proposed. Unlike ground surfaces, the water surface is not fixed, so the autonomous navigation
must consider the effect of sea currents. In this study, we propose a neural network method that does
not use separate sensors to measure the direction and intensity of sea currents to consider their effects.
In the proposed method, the error values between the present and previous positions and their ideal
paths are used as the input values of the neural network. The controller in this paper has the structure
of Kawato's neural network parallel controller. Simulation results were obtained to compare the general
PD controller and the proposed neural network parallel controller, and they show that the proposed
method is efficient in terms of arrival time and trajectory accuracy.
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1) B. Lee, “Fuzzy neural network control,” Ulsan University Publishing, 2012.

2) Marquardt, D., "An Algorithm for Least-Squares Estimation of Nonlinear Parameters,” SIAM Journal on Applied
Mathematics, vol. 11, no. 2, pp. 431-441, 1963.

3) Hagan, M.T. and M. Menhaj, "Training feed-forward networks with the Marquardt algorithm,” I[EEE
Transactions on Neural Networks, vol. 5, no. 6, pp. 989-993, 1994.
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Obstacle Recognition System of Mobile Robot Using LIDAR Data and
Orientation Angle

Hyunwoo Song', Sunghyun Han?
Department of Electrical Engineering', Division of Mechanical Engineering and Automation.?
Kyungnam University

Abstract

In this study, we implemented LIDAR - based system for unmanned system. The proposed module
consists of LIDAR, Servo motor and microprocessor. As a result, the implemented system is a
system that obtains the distance and direction of surrounding obstacles and grasps its position.
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Fig. 1. Configuration of the proposed LIDAR system.
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Fig. 1. Internet-based remote control system. Fig. 2. Structure of the robot system.
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Fig. 3. Membership functuins identified by VEGA
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312-317, 1994.

43



20179 etk

AE2TS 2HY 2R HE X X STHoo 2t oy

ATNA = SAAEHEL T4 HEYA
& PCEel &4l wlo] %

2R 914 4 Faxo] 2 Aoy AFFo] AFHL)
Endpoint detection®l A 42 AZHAS HAEsE, #HE9 49 H3lA front end feature extraction
AN A MFCC= HW3tslar, MFCCE ©] 83} acoustic matcheroll 4] speech model¥} acoustic scoreES -+
gtk 12831 scoreE o] 83t 2124 networkS parsingsiA 212El A7} 1o rejection A &4 ¢
AMEEE FrtstA ok

Ng Bahel mupd 2R A2EL AL Aolde £47
o
=

g
A7t S ES ek wH w

pul

fl
ez
filo

o

End Point oM
rrrrrrrrr — 0 o \|BE HE
Detection S8 NNE 22

Front end Feature
Extraction

MFCCO|2 Speech
[ Voice Model ]» —-[ Acoustic Matcher] Modeli} Acoustic
T Score §F

Score 0|& 014
Network Parsing

Recognition
i— —

Network Network Parser
[ Rejection

Fig. 1. 4014 ¢ldE X

3. &l &3 H ag

Table 1& 25 A|2do] e & SAFo]o]al Table 25 Table 19 @o]o ARE QA E
(RIETAN g =

o
T
fu)

Table 1 &8 W8 & =2

D thojol & ID tofo] &
1 Azl 6 3] d
2 +3 7 -3 d
3 A 8 Az
4 T2 9 3
5 H= 10 HE

44



Table 2 SH0IA A0 et AANE

120

N

=2

==

M =

-xw7‘|

M =x [ -] [l s= = M =

93.6 98.3 95.4 92.2 92.94

95.3 95.4 94.3 94.2 97.5

92.4 97.7 92.3 94.5 95.5

4.8 2
2 AT = A E og AAZ —‘?’—%%74 Iupd =Eo] FaAold Hek AFE FASATE Al
el B Aes FRlsty] fste] oeiwe whE e HAFS Fote] dFstadth g 2 AFoA S
kel AAIZE %*d%?a‘ Ao 71w AEE B E‘r%f& W] mutd B A 2ES g E og A
Az AN A Ao7EE o] 43 wuled 2R FyAolE Fato] ¥ TAAEIAA L A A
el AAA e Bee Fsteinh

1) D. Psalitis, A. Sideris, and A. Yamamura, 1988, “A Multilayered Neural Network Controller” , IEEE Control
Systems Magazine, April, pp.17-21

2) E. H. Mamdani, 1974, “Application of fuzzy algorithms for control of simple dynamic plant” , Proc. IEEE,
Vol. 121, No.12, pp.1585-1588.
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1) Y. H. Joo, H. S. Hwang, K. B. Woo and K. B. Kim, “"Fuzzy System Modeling and Its Application to
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1) S. Arimoto, S. Kawamura, and F. Miyazaki, "Bettering operation of robots by learning, "Journal of
Robotic Systems, vol. 1, no. 2, pp. 123-140, 1984.

2) Z. Bien and J, X. Xu, Iterative lterative learning control-Analysis, Design, Intergration and Applications,
Boston: Kluwer Academic Pub., 1998

3) S. Sastry and M. Bodson, Adaptive Control: Stability, Convergence and Robustness, Prentice-Hall, New
Jersey: Prentice-Hall Inc., 1989
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Table 1 AC servo motor specification

AAZH[kW] 13 A A3 A% % [r/min] 1500
AAEE[Nm] 115 71 A A A 7 5 [ms] 1.7
AAHAF[AGCms)] 16.7 A 714 A A 4~ [ms] 13.3

E 2 AAF[Nm/Alrms)] | 0.73 AR [kgm? < 10 31.7

4.4 B

® oI = Ailono] Atst zherE A e
gtol 92 AlojgtoZ M AdH Ao7]e] 54

) 94 2R A2RE 914

Aoltomm AR Aoi7lel AEA4L At 53, 22 Hai WAL W Aoj7] sefug

o W@ W3 glo] Adtt FHL AL 4+ AL wezA, A Aol 4 AFANE o) &
[e)

7bedh, B wEuE ol w gl Aol AFlE A

= o
ae, 2 =l AkE Aol AAYEE 278k AlAHAE dets AR FHEsed @
oA Zko]l Atk @i o] lth ol @S siAsty] Al @A AFUF AF FTolv

1) C. Canudas de Wit and N. Fixot,”Robot control via robust estimated state feedback,” IEEE Trans.
Automat. Cont | . vol. 36, pp. 1497-1501, 1991
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om WEE ParkerAl AlE 02 tho]dE Ea}owﬂ o], AFS E17 2t}
FAHOR wEste] T3 AT FLol I WA Fo]7)
A5 dE S AHEstgen, HE Ag ?;; H(z)sms T3 2t}

0.0675+0.13492 1 +0.06752 >
1—1.14302 ' 4+0.4128% 2

H(z) =

4.4 =
w wrdlAE =2 HAH Lyapimov P = 23S o] &sto] F=3 AHY e -dE Soold &
= Ale}71ek PD Ale}71E 2§37 PD-&2told 55 A7 Absidvt. & &5 Alo7]elA PDAl o7
= SMCe =92 @AY FHmrlel ARgstal Eeteld RE Aloj7]= &dtold FolA AHEET & Ao
719] 54L& 74 Aofrle] Aol atiE fAHER A ol Bl Bd A g - A A
e Ferh B3 AAFe] A vlsfA Fhdd AANRY Y b A1 7S olgstrR A8l
o5 &olstth. o] SAE YT8tr] fstel £ AN7IE 25 27k 2R vy EdolEel HEAA ddE
g Ay, O as8Aes A5
& a2 2 3]

[1] V. I. Utkin, Sliding Modes in Control and Optimization, Springer—Verlag, 1992.

[2] K. D. Young, V. L. Utkin, and U., Ozguner, "A control engineer’s guide to sliding mode control,”
IEEE Trans, on Con. Sys. Tech., vol. 1, no. 3, pp. 328-342, 1999.

[3] C. Edwards and S. K. Spurgeon, Sliding Mode Control : Theory and Applications, Taylor &
Francis, 1999.

[4] R. A. Decarlo, S. H. Zak, and G. P. Matthews, "Variable structure control of nonlinear multivariable
systems : a tutorial,” Proc. IEEE, vol. 76, no. 3, pp. 212-232, 1988.

[5] J. Y. Hung and W. Gao, "Variable structure control : a survey,” IEEE Trans, on Indus. Elect., vol.
40, no. 3, pp. 2- 22, 1993.

[6] J. Slotine and S. Sastry, "Tracking control of nonlinear systems using sliding surfaces, with
application to robot manipulators/’ Int. J. Control, vol. 38, no. 2, pp. 465-492, 1983.
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Table. 1 A=A

= A W &

Rk f = 16 (mm)

LIS b = 140 (mm)

AZ gl 45 (msec)
A A =15

EREEGRS

A P, = (150 150 600) "(rmm)
oAy

Zol A

P (9,9,¥) = (0,0,0)(deg ree)
1} o]

(—45 —45 —45) " (mm)

o HA
2797
(6,0,v) = (15,15, 15) (degree)
i
AlE#H ol A3l Monocular ¥ A3} 2HH L H]AL] ojulx] Ao EXHo] AXS HWSAIH, Ex H]
Ao Ao FHEEEY =21, SHFEY 28 ¢ & UG HH R AH YL HRe] HAeE E H
Aol Aeur USRS MaL, SHGER 88 & 4 Atk
o] AL oln x| Azu|ote] BuH|AS zhe Ao Yste fX oA olulA] xpmu|eto] mAHE Q7]
o]t} o] ®ke] AH YL HHE Zte A9 olwA] AFH|QRE ul MEF A|Ftuit) ABAE # gle
o2 okt vd ENg BAstE AEge e ASE PN TE Ao sttt

(1) B.G. Donald, 1992, ”"Visual Tracking of Known Three- Dimensional Objects”. Int, J, of Computer
Vision, Vol, 3, pp, 243-270

(2) P, I, Corke, 1993, :Visual Control of Robot Manipulators - A Review”, K, Hasimoto, Visual Servoing,
pp, 1-31, World Scientific.

(3) D. B. Westmore and W. J. Wilson, 1991, "Direct Dynamic Control of a Robot Using and End-Point
Mounted Camera and Kalman Filter Position Estimation”, Proc. IEEE Int. Conf. Robotics and
Automation, pp. 2376-2384.
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Fig. 3. Structure of Model Reference Adaptive Controller (MRAC)
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[1] N.Kimura, H.Araya, M.Kakuzer, "Automatic control system for hydraulic excavator” KOBE

Steel Engineering Report, vol.37, No.2, 1987
2] J.E.Slotine, Applied Nonlinear Consol, New Jersey, Prentice-Hall, 1991
[3] M.W.Spong, Robot Dynamics and Control, United State, John Wiley & Sons, 1989
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(1) Kang, S. G., Son, K., Choi, H. ]J., "Path Optimization Using an Genetic Algorithm for Robots in
Off-Line Programming,” Journal of the KSPE, Vol. 19, No. 10, pp. 66-76, 2002.

(2) Wittenberg, G., "Developments in Offline Programming : An Overview,” Industrial Robot, Vol. 22, No.
3, pp. 21-23, 1995.
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Fig. 2. (a) Step response with and without lead filter (0.03s), (b) Step response with and without lead filter (0.1s).
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Connected Point Detection Method of Connected Mode Generation System
using Synchronous Angle Rotation Coordinate Transformation

Sung-Jun Park', Jung—hwan Lee?, Sang-kil Lim?, Ji-Hoon Yang? Le Tuan-Vu?, Seong-Mi Park®
Chonnam National University!, G&EPS?, Korea Lift College®

Abstract

At present, the UPS system using generator is developed and marketed by some companies, such
as ATS(Automatic Transfer Switch), CTTS(Closed Transition Transfer Switch), Parallel connection,
etc. However, the reliability is not verified, so most of them are equipped with foreign products. In
such ATS, CTTS, and Parallel connection, it is very important to detect the connected point where
the voltage frequency of the generator matches the voltage frequency of the system. In this paper,
we propose a new generator connected point detection algorithm based on synchronous angle
reference rotation transformation. We also performed a Psim simulation to verify the validity of the
proposed method.

A, Tl SAVE ARSI FAA Alz"lo =z ATS(Automatic Transfer Switch), CTTS(Closed
Transition Transfer Switch), Parallel <14 &
HASHA ol 9] AFS 2l ALEst=
719 A Fa5E AT dAdTaae o
717 71 A Fa Sl o g A= 7]
Bl HE5S 9al Psim A EdolAS dath

2.2 B
2.1 HMLHI|E 0|88 SHH AAH
HEAS ARG o &3 FAA A2H F BAL CTTSE olgatel AFAUR B7] A9
2 AA B ole@ 4% A A EYAFE Aste] AANIFS Had sholo} @it

Fig. 1. Prosed hybrid type CTTS
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A Study on the Configuration of CTTS System for Zero Power Switching

Ho-Yun Seon', Jong—Cheul Kim', Jung—Hwan Lee?, Sang—Kil Lim?, Sung-Jun Park'
Chonnam National University' , G&EPS?

Abstract

When the CTTS(Closed Transition Transfer Switch) system for uninterruptible switching using an
emergency generator is constructed, the breaker arc increases in proportion to the load during
switching. In order to overcome the shortening of the CCTS lifetime due to such arc generation, a
condenser parallel type circuit breaker system is constituted, but this causes arc generation at the
time of input. Therefore, in this paper, we propose a new method to control the ineffective power
of the system by zero control. We also performed a Psim simulation to verify the validity of the
proposed method.
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Study on Symmetrical Sensorless Control of BLDC Motor Using Back-emf Integration

Jin-Wook Park!, Myeong—hwan Hwang?®, Dong-hyeon Kim?, Seung-Jin Yang?, Seong-Mi Park®,
Sung-Jun Park’
Chonnam National University!, Korea Institute of Industrial Technology?, Korea Lift College®

Abstract

This paper proposes a new sensorless control method for counter electromotive force in the
non—conducting periods on both sides of the conducting periods of BLDC motors driven in the 120°
conduction mode. The proposed sensorless control method integrates back-emf in the
non-conducting periods and adjusts the switching angle to control the values. The proposed method
was able to realize sensorless strongly resistant to noise by realizing sensorless based on
integrating back-emf.
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A Study on Current Controller of Solar Street Lights using Low Cost Voltage
Control Chip

Da Woom Jeong', Young Tae Ahn?, Seong Mi Park® Sung Jun Park!
Chonnam National University', Now Works?, Korea Lift College®

Abstract

Recently, as the use of new and renewable energy has increased, the use of solar cells and LEDs
has been rapidly increasing in street lights. In order to vitalize the solar street lights industry, it is
essential to develop low-cost solar charger and LED controller. Therefore, in this paper, we
propose a topology for solar street light current controller using low voltage control chip for solar
charge and LED control. We also verify the validity of the proposed solar streetlight system.
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Fig. 1. System Control Block Diagram
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A Study on Working motion Implementation Bipped Robot Based on Iterative
Learning Control

Eun-Tae Ha'
Future Technology Institute Co., Itd'

Abstract

In this paper, we propose a new learning control scheme for various walk motion control of biped
robot with same learning-base by neural network. We show that learning control algorithm based
on the neural network is significantly more attractive intelligent controller design than previous
traditional forms of control systems. A multi layer back propagation neural network identification is
simulated to obtain a dynamic model of biped robot. Once the neural network has learned, the
other neural network control is designed for various trajectory tracking control with same
learning—base.

The biped robots have been received increased attention due to several properties such as its
human like mobility and the high-order dynamic equation. These properties enable the biped robots
to perform the dangerous works instead of human beings. Thus, the stable walking control of the
biped robots is a fundamentally hot issue and has been studied by many researchers. However,
legged locomotion, it is difficult to control the biped robots. Besides, unlike the robot manipulator,
the biped robot has an uncontrollable degree of freedom playing a dominant role for the stability of
their locomotion in the biped robot dynamics. From the simulation and experiments the reliability of
iterative learning control was illustrated.
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Spectrum Analysis for Detecting Exhaust Gas of Ships

Marshall', Gaem Young Son? Choi Yong-woo', Kang Wook Lee', Jangsik Park?
Jaeyoung Soft Co.", Dept. Electronic Eng., Kyungsung University?

Abstract

Study on ultra violet (UV) light based spectroscopy to obtain more accurate reading of
ship's exhaust pollution gas by attaching a gas measurement equipment directly at the
exhaust pipe. This paper focuses on the readings of nitric oxide (NO) and sulfur dioxide
(SO3). This study becomes the basis for follow up research to develop a wireless exhaust
gas measurement system.

1. Introduction

With the rising concerns on air pollution due to exhaust gases, the need to monitor, analyse, and
control the exhaust gas increases as well. Some methods that are used or being developed to monitor
air pollution around the sea includes: an integrated satellite monitoring system'; using an unmanned
aerial vehicle(UAV) to measure a large area?; or installing measurement equipment on the boat or at a
specific location.?* These indirect measurement methods might compromise measurement accuracy and
speed in favor of area coverage hence the need for direct gas measurement method. This paper
suggest a method to measure the exhaust gas and the concentration of NO, and SO, using ultra violet

(UV) light.

2. Detecting Exhaust Gas of Ships

The first stage of this study is done laboratorially to obtain the spectrum shape of the pollutant
gases (NO and SO,) at differing concentrations. According to the WHO air quality guideline, the
accepted concentration of SO, is at 500 gg/m® for a 10-minute mean and for NO, at 200 xg/m® in
1-hour mean.” While this value can be used as a guide line to measure air pollution, our study might
yield a much higher value as pollutant contained inside the exhaust pipe is concentrated. The
laboratory testing makes use of a deuterium/halogen light source DH-2000-Bal (wavelength range of
215 - 2500 nm) and Maya2000 Pro as the spectrometer (detection range of ~165 - 1100 nanometer).
Using an optical fiber cable, the light source is connected to the cuvette holder, allowing the light to
pass through the sample gas inside the cylindrical quartz cuvette (usable range of 170 - 2700 nm), and
then continued to the spectrometer, MayaZ2000 Pro, which is connected to the computer to preview the
readings inside the spectroscopy application. For each sample of the gasses, NO and SOZ2, multiple
reading at different concentration levels are obtained to serve as benchmarks to gauge the pollution
level of ship’s the exhaust gas.

3. Results and Considerations
Figure 2 shows the difference in spectrum reading of normal air (blue line) compared to
cuvette filled with NO (green line). The spectrum obtained during NO observation, contains a
lot of small mountains and valleys, this might be due to the movement of gas inside the
cuvette; further observation is needed. Since the test is carried out using the pure sample gas
to obtain differing level of concentration, hence a clean graph with little to no noise at the other
part of the spectrum is obtained.

4. Conclusions
In this study, direct exhaust gas measurement method using UV light spectroscopy of NO and SO2
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vields results of 00000 intensity/absorbance at the 0000 nm wavelength for NO and 0000
intensity/absorbance at 0000 nm wavelength for SO2. With the focus of obtaining measurement method
for pollutant gas inside the exhaust pipe, this study has shown that it is possible to obtain the reading
of pure sample gases. These spectrums of pure gasses at different conditions can then be applied as a
reference for pollution level during the application step. Ship’s exhaust might have high temperature,
however for safety reasons, this study could not emulate high temperature of the sample gas as part
of the measurement. Some other method to overcome this handicap will be needed in the next study.

Figure 1. Set up used for the experiment.
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Figure 2. Different spectrometer reading of room air (red), NO (blue) and SO(green)
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Development of Crack Detection System for Safety Managements
of Port Facilities

Sang Hyup Leel', Bo Sung Kim', Seong Min Yang', Seong Yeon Jang',
Jangsik Park', Jong Kwan Song'
Dept. Electronc Eng., Kyungsung University'

Abstract

In this paper, it is developed a port facility management system to check the status of port
facilities remotely. The developed port facility management system detects cracks and slopes from
the vibration sensor and tilt sensor. It is designed and implemented a driving circuit of a vibration
sensor and a tilt sensor, and a controller including an MCU with serial communication and CAN
communication as wired communication.

1. ME
AW oz 2sle] Y ZAES} dekA g vt F2E wF FXE LA L 5o FRE o
A7 T3t} fIdZAaEeE L F2E AW E T (crack), 2= 712 7|(incline), W33 7
Ab S0l lew) o]FoA Hdel I SAHL LRE A HATE ofF T3 2ioltHl] o
2 dxzer B e Y AAEE F Y FEREC g AN WHE] HAS T e T
Bl AEE BEUEY Al2E” o T4 AxHa e Aot va, A § AT AE sg gk
USN &&= AhAbe] AR HA| 28 2 " Fxo gk AAIF ZUHY A28

=479 EAMS 2asts AE3AW2 (Vibrating wire type)[2-4]1¢] 3% Fx¥Hd =4 9@ HEUFE
g Al2ES etk g &k b e AlA"lEs Y FHE) Y FxRE, Rk A AXE
A dEe SAUdS VI ANA AAT 7 Qo Ao mE di¥ HAE 5o 49Ve S WIsto
J&dlE HAistE 5 Ao

2. 24 @A AM2H

AEd4 AAM = s d(vibrating wire, 47474d)S AlA 2o 9 SWA o uAdo] AT &
S 7tete] nAAZIZ AAEE FAAE 5 e vtaulE ZY(flucking coil)S HEsdol AAAA =
A A mtady el AEE dHEetd e dAHo] dAH Mede e AEde
ol wAsta ntady AdS T3 X FoFE A A 29 WsF(frequency) = FA]
do e do o], A9, e, sH/EE, B As, HdE=2 A (Dl 9sto] Axtd 5

f:i Jog _ 1 |Eeg 1)
2LV p 2L p

A7NA, = JEF, [ 8 Zollem), o B I (tensil force, kg/em?), g 37+ E(gravitation
acceleration, m/sec?), pi= @ PE(density, kg/m?), p= @ VAT (elastic modulus, kg/em?), e @
o] Mg E(strain)olth @ WP EL 2 (2)9 Zol A A &5 Aol vl ey,
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Fig. 1. Driver circuit of decline sensor Fig. 2. Serial data communication
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Development of Video Surveillance Robot Using Brain Wave

Ji Seok Oh', Su Ji Jang', Jae Yeong Jo', Han Su Bae', Se Jin Jang' ,Jangsik Park'
Dept. Electronc Eng., Kyungsung University'

Abstract

In this paper, we implemented a BCI based remote control patrol robot system using MindWave,
CC3200 and myRIO controller. The host uses the MindWave and CC3200 and myRIO controllers to
recognize the manager’'s brain waves and board tilt. The host uses MindWave and CC3200 to
generate motor control signals. The patrol robot uses MindWave and CC3200 to drive the motor
according to the control signals transmitted from the host and to transmit the USB camera video
to the host over the WI-FI network. Experimental results show that the patrol robot system can
effectively monitor the blind spot of fixed CCTV camera.

Key Words : Brain Computer Interface, Robot, Remote control

H Ay Ao~ BARQl 7|HE npeAE galEte
HT s AT AT AFEAF QlEH o]~ o“g &
BCI(brain communication interface) 7] tigt AF7F ¥ vt BCI 71+S &a 739 AR A
g A AEA S Adojut AA &S AAA Za, ARSI At AAS 54 HaE AJ~F Y
AME ddste] AJ2]S Aojgitt, 2 =X+ BCL 7l&S 7IWe® REE Aojste] F3st= =25
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Figure 1. BCI based mobile robot configuration Figure 2. CC3200 controller configuration
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Car Plate Recognition Based on CNN Using Embedded System With GPU

Sang Hyeop Lee', Hyun Tae Kim', Keom Young Son, Jangsik Park?
Dept. of Multimedia Engineering. Dongeui University',
Dept. of Electronic Eng., Kyungsung University?

Abstract

A Dbuilt-in system is implemented with a GPU in order to recognize the license plate number
without detection line. The deep-learning network to recognize the license plate number of the
vehicle uses relatively simple AlexNet. Tests confirm that the vehicle license plate can be
effectively recognized on the Jetson TX1 board system.

1. M 2
< =35 Deep learning)’]E 7|Wkoz ikl S-8Fofo e 9t} E3], CNN(Convolutional
Neural Network) a2 TR Aok Adste] v FGAEA A" AEHa vk £

A AE 2 R 993 AsS Yedz vk CNNO & H$ %

HEAZE A= gk AFshgo]l tded Repd AE&d F AdE e wWEAAYs e

GPU(graphic process unit)s &83to] stFi Alg & B CH1-3]. dRtH oz /i

-gol weba th22 %k CPUE o] &3 iAol Hlste] GPUE &8¢ FJ 7b o) A= whEA A

T Atk 2 =il Ae CPUS GPU7F dAd o= T = 2l NVIDIA Jetson TX1[4-6]

& ol gste] AT WME A4S AP FIYsta A £x5 vu z‘%ﬁé‘}ﬁiﬁ}. GPUE ®AE Aduti=
CHL AP Bk ol g FH wE AFFE Edurox H8 T £ gl

Al2=gl e ApEe] Qbd il
=
2. X HSE ol

Pt = Al 2"lS Dgste] A Hd_i{r% 218t7] 98kl W ESA7F 323 AlexNet AR&shet. 8h45&
9% == NIVIDAARS] DIGITSE & h:]' a8 1l S A9 s JEda glow, A W
T A4S 93 AlexNet2 UERH A ]Elr AlexNet©o 2 5 7§19 AHFA A3 (convolution layer)¥ 3 7l
o] ¢k A4 AZF(fully connected layer) o2 G HTE 2 7 o] Ale ﬂé:—‘ﬂ_ a7l oAEw AL 2
Hogolgtn 2dts FHEE Tt AlexNetE &8st et ZA&5 A&, A&d 999 40

%% FANA FW T2 AN BAZ AW FA £A 2AE S99 2L FEs], A% 247 4
Ak 2 A7 BREE, AR Wsge B

e ol x| Apo] =i 1,392x1,040010], Feka$ 20 %E A
. Wwelst CPU A%dl @AE Ak o= AsddAE Ao s

40 12
o 2
>}L
S_L
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Fig. 1. Architecture for convolutional neural network of AlexNet
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(

number of input plates recognition rate(%) error rate(%)

63 95.24 476

Table 1. Experimental results of recognition of car plates
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Fig. 2. Training car plates and experimental results
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Design of an Adaptive Gripper Mechanism with Parallel and Power Grasp

Gi Sung Kim', Han Sung Kim?
Department of Mechanical Engineering, Kyungnam University'?

Abstract

In this study, a novel 2-DOF adaptive gripper mechanism with under actuation is presented. The
proposed gripper mechanism can provide both parallel and power grips similar to the commercial
one from RobotiQ. However, the proposed gripper is more rigid due to real parallelograms in
parallel grasp mode, more adaptive due to having more than two joints in power grasp mode, and
the location of actuator and connection link length between actuation and gripper links can be
freely chosen. The gripper prototype has the specifications of 75mm gripper opening and 50N grip
force. Simple operating tests have been done with ADAMS simulation and 3D printing prototype.
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2 Ao ME BFF % (under actuation) S zHe 4¢3 28y wiAFIIE A gt Altete 18
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Fig. 1. Parallel grip with two joints Fig. 2. Power grip with two joints Fig. 3. Power grip with three joints

Fig. 4. Parallel grip of the adaptive gripper Fig. 5. Power grip of the adaptive gripper
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Design of a Robotic Base Platform with 6-axis Force/Moment Sensing

Sung Hun Jung', Han Sung Kim?
Department of Mechanical Engineering, Kyungnam Univ.'?

Abstract

In this study, the design of a novel robotic base platform with 6-axis Force/Moment sensing
capability is presented. The advantages of the F/T measurement at a robot base are introduced,
comparing the methods of torque sensing at the joints and F/T measurement at the end-effector.
The 6-axis robotic base prototype is fabricated with inexpensive S-beam load cells. The
measurement method of external force/moment by operator and/or environment is derived for
cooperative work applications between operator and robot such as cooperative robot and direct
teaching.

1. M E

o 2AgAE 28 At dxAdS & F = F5 =K (cooperative robot)e] ¥Ale] F7t
i ok R %i%% ?*3“3}7] AaliM = AfdAF e FHSE] 2R =oldy E= o A&t
d/RHE SHo] dasity =i V] AEets Jd/EHE SAYHoREE 2RJEY] BEAS SAsE
WH(EEY AF 54, B3 /ﬂ/ﬂ &2k, SEA(Series Elastic Actuator)At&)3 <l=ol e o] 2-g3t= 3/
EAE SAss Q= F/TAAM, 844 &) ol s & A7dMs 23 775 He]
2o 6% J/RUMES ZAY F e FAE Ak Atee W dzolFHER ofue =R 9
AAe Agates J/RUES Z4T + e s Zdev B9, 2JE EAE SAss PHe 20E
= el AAE FEstolof st o] WL A8 A8 2ol MR JE AAM F7F gle] /W
E 40| 7bssit

25 o)~ ZYE AA= Fig. 13 #o], 6-SPS(Spherical-Prismatic-Spherical) T7-x¢] #2d 7|l

S Ax 2E

UZA=E APE AB/AFY 272 2AY F A= S bem 2EAE g,
1

A
Al Fcto FZXAE(S)7F 94 Fig. ]/\1—4 (b)e} #o], o] xZHWE PHo| #gsl= F/EHEV}
2o Ao golA/dEgoznt ALdFHER F=Ho| W E(sensitivity)E Hs & 4 o) Fig. 33 2
o], 65 o] FAMEZ Y A|FES JNESAIL o] 7] FEH WE Table 1o YEFHATE o 714 AFEH
2 AL (CASAFY SBA-25L, 3mV/V, 25kghela Hol 54 7153 d/EHEE Table 29 YEM AT
Table 1. Kinematic parameters of the 6-axis base platform prototype Table 2. Max. force/moment mmeasurerrents
kinematic Parameters value force/moment value
Radius of the fixed platform(ra) 109.6mm fx max 353.0N
Radius of the moving platform(rb) 71.5mm f o max 336.9N
Half angle at the fixed platform(gba) 10° fo max 1,087.8N
Half angle at the moving platform(g,) 10° My max 44.2Nm
Initial height(ho) 75.3mm L 38.3Nm
Initial leg 1ength(l0) 103.9mm T max 72.7Nm
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Fig. 1. Kinematic modeling of a 6—axis base platform
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Fig. 3. 6—axis base platform prototype with
force/moment Sensing

Fig. 4. Application as a robotic base platform
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Design of a Novel 5-axis Compliance Device with F/T Sensing Capability

Dong Wha Jeon', Han Sung Kim?
Department of Mechanical Convergence Engineering' and Mechanical Engineering®, Kyungnam Univ.

Abstract

In this study, the design of a novel 5-axis compliance device with F/T sensing capability is
presented. Torque variation about a rotating tool may cause vibrations and sensing errors of a
6-axis compliance device. The proposed mechanism prevents rotation about a rotating tool axis by
using one U-P-U leg, which has one rotational constraint about the prismatic joint axis. The
conceptual design and stiffness analysis of the 5-axis compliance device have been performed.
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Fig. 3. Stiffness modeling of the 5—axis compliance device
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Rolling noise assessment according to
the elastic deformation of measuring platform wheels

Da Hae Jeong'?, Wootae Jeong'
Transportation Environmental Research Team, Korea Railroad Research Institute ',
Robotics & Virtual Engineering, University of Science and Technology(UST)?

Abstract

Rolling noise is occurred by friction between the wheel-tread roughness of a running train and the
irregular rail. In order to reduce the railway noise and vibration, it i1s essential to maintain the
surface of wheel and rail. Precise measuring and analyzing the rolling noise and rail acoustic
roughness contribute to this. Especially this research develop the automatic rail surface roughness
measuring device which can measure the surface roughness of irregular rail in constant velocity
environment and address the influence of design factors on data through analysis of measured data.

1. M &

AE 2 (rolling noise) T3t Gate] A HH A7} Edds aAlYd Alo] wpzbeo] o] WAy
o oolo} e HAE 4AE AeS A&RA7]7] Y8t AFs A5 dY S EE(acoustic roughness)E
g3 A - 2A8kaL AbE $E Eﬂ%‘ 2WE FARST e 3S ot & dAFdAe= 53 Edd
gk #ldo] W T (surface roughness)E &% 44 S48 + e dYd =22 As54 FAE A
atdom S dolE £4& Este] AAIATL dolHe| nAe dFS thFA

2.2 E
21 SHEIR S M 2 oAU

TR HEA WAA = olEd F4 WS ol&ste] SAHY BE F4 S5 Wl vigtste] 4
s A=A 7 Aok dd 2= AsSH FA 9 AS FA TSl JEF2 WA AATE don, A
FFell 7tk XS FEEol dd FFsn EHE o&d dd 5 T dY 1 22E 4
shh.(Figl #5) wepA 7 #3108 95A17]13 545 % T3 7308 AU 717] fste] dd 3 vp,
HAEYo] £ U QAo F5EES AFESHAT AN o]Yg FEES B HPSRE s HUdH
AAZAAN APFoz 88 = Ath(Fig2 ) 5 4

r Measuring Platform

Deformation of wheel

+ I

Fig. 1. Line contact model of the rail roughness measuring platform with elastic wheels
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Simulated roughness results with wheel line contrating model(L=800mm)
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" Simulated roughness results with wheel line contrating model(L=800mm)
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Fig. 2. Simulated roughness results with wheel contracting model Fig. 3. Enlarged section in Fig. 2.

1/3 Octave Roughness Spectrum Line contact, L = 800mm
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Fig. 4. 1/3 Octave Roughness Spectrum Line contact
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Analysis of displacement sensor data for designing rail roughness
measurement device

Da Hae Jeong'®, Han Shin Choi?, Wootae Jeong'
Transportation Environmental Research Team, Korea Railroad Research Institute ',
Mechanical Engineering, Yonsei Univ.2,
Robotics&Virtual Engineering, University of Science and Technology(UST)?

Abstract

For reduce rolling noise, we first need to measure and analyze the rail surface. Measuring
devices include laser sensor, acceleration sensor or displacement sensor. In this study, we introduce
the analysis of displacement sensor data by various parameters, spring stiffness, damping
coefficient, and device’ s velocity. These parameters affect impact force and its response
displacement And we can confirm the analysis results through the octave band level graph.
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Fig. 1. Displacement sensor
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Frequency Stabilization Method of Generator Voltage using Active Power
Detection

Kuk-Hyeon Kim', Ji-Hoon Yang?®, Tuan-Vu Le?, Sung-Mun Hong?, Seong-Mi Park®, Sung-Jun Park!
Chonnam National University!, G&EPS?, Korea Lift College®

Abstract

In order to compensate the variations of the generator frequency when the load of the generator
changes suddenly, the control system by the mechanical time constant is operated through the
governor control. Therefore, it is very important to control the governor according to the load to
minimize the frequency variations when the load variations. In this paper, we propose an algorithm
to detect the active power of the generator instantaneously and to control the feed- forward control
by using it to reduce the frequency variations during the sudden change of the load. We also
performed a Psim simulation to verify the validity of the proposed method.
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Battery Charging of High Power Density System using Drone Motor

Jin-Wook Park', Myeong—hwan Hwang?, Dong—hyeon Kim? Seung-Jin Yang? Seong-Mi Park®,
Sung-Jun Park’
Chonnam National University!, Korea Institute of Industrial Technology?, Korea Lift College®

Abstract

In this paper, a high density engine generator is used as a driving power source for a drone drive
and a lithium battery is used as an energy damp source between a generator and a drone motor
for a long flight of the drone. The characteristics of the proposed system in the generator charging
system are charged by using the governor of the engine without using the active power converter.
It was used as motor mode for convenient engine start. In order to verify the validity of the
proposed method, a 4kW generator was fabricated and tested.
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A Study on Two Stage SMPS for High Input Voltage

Jong-Cheul Kim', Kuk-Hyeon Kim', Ho-Yun Seon', Seong-Mi Park?, Sung-Jun Park'
Chonnam National University!, Korea Lift College?

Abstract

A typical topology for low-capacity SMPS is flyback converters. The flyback converter is simple
to configuration, but it is difficult to increase the voltage due to high switching voltage stress. In
this paper, we propose a two-stage high voltage SMPS topology using a non-isolated buck
converter that is easily pressurized and a LLC converter for insulation and secondary pressure
reduction. The proposed method combines the advantage of operating over a wide input voltage
range. The validity of the proposed method is verified through experiments.
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Fig. 1. Buck and Insulated Converters for High—Voltage input
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A Study on Semi-Wheel System
for Smart power monitoring and Remote Power Measurement

Seo-Hyun Yeo', Le thi tuan vi', Ho—Yun Seon', Seong—-Mi Park?, Sung-Jun Park'
Chonnam National University!, Korea Lift College?

Abstract

Recently, as the smart power operation and smart factory industry has been activated, demands for
remote measurement and control are rapidly increasing. In addition, there is a growing demand for a
semi-wheel system that can perform virtual experiments based on reality. Therefore, this paper
proposes a remote semi-wheel system that can function as a simulated power converter such as solar
and ESS based on remote measurement and control. The validity of the proposed system is verified
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A Study on The Design of Voltage Sensing Circuit for High DC Voltage

Mi—Ae Jeong', Chun-seong Kim', Sang-gill Lim?, Seong-Mi Park®, Sung—Jun Park*
Green Energy Institute', G&EPS?, Korea Lift College®, Chonnam National University*

Abstract

Recently, due to the disadvantages of AC power transfer, researches on HVDC power transfer are
actively proceeding. For stable voltage levels in HVDC systems, voltage balancing of each MMC
(Modular Multilevel Converter) is essential, For this, stable voltage measurement of MMC is
required. In this paper, a high voltage sensing circuit for MMC module for stable control of HVDC
multilevel converter is designed. Simulation and algorithm of real - time signal restoration by a
new serial inverse matrix transfer function are proposed by DC voltage measurement and real -
time signal restoration. In order to verify the feasibility of the proposed method, we performed
the simulation and experiment of Psim.

1. M B

AC AHHFe] oz Qste] FH: HVDC A= dFol digh A5-7F €d] =i gy, HVDCA
2do] A ok Aol Aty wAS 9= ZF MMC(Modular Multilevel Converter)] <¢F @A) o]
dgAolm olF flallA= MMCe P A dgAISe] a3ttt B o= HVDCE HEHE A<
HAH A A gk MMC E59 11 A4 325 AAsd e, DC At A 2 Az As 54

g g dagge o A A AlEYolAd W dugFHS Actegh =
Sk AbE WA Bl HESES 9138 Psim AlEdH Ol H A¥S sk

Active
Power
Conrolier

Inner
Cument
Controller

oc
Voltage
Contraller

Fig. 2. High-voltage, high—current signal
restoration by H(s)’

131



S o s
Lin a0 # 4 #
cr | ek a0z Xoof A /
oo =K o BV 'u U
Vdif 15028 oo 000 F 3000 T o8
Win <P, —
- - D C3 gt wiStol HEE QI=tHYCD W THHACD)
X :D cz | 110K -
@ 4T00p | gm . .
C‘;D = LT TN 3e0mET LA, AR
J—cs - v ! /\.‘ il \\ ya X
Rag - . > 00|\t S N S
LESK % 146.6667 1800 - N \,
- 340m C3 2t wsiol e ol S T K |
N ma [ cme
Fig. 3. The proposed system simulation circuit Fig. 4. Proposed system simulation result

A sl B ge Ao A% Poiml ) AgAIAE Gegon 2w a9 33} Lok
of HzolA o) PRo| wehdom ZEd PR C3pe WANA 2 W AFe A el A4

WA eFe g Astolol gtk ¥l 4+ AlEdold AdEA C3% §}°ﬂ wrel kel oA A
o QoA WerEe o 4 Atk
MAA 200 -0 ob VA VA2 VA3 VT4 vy vy vy B @ @0 A
‘ . | | A0

120{nFj
v

.I\I Sﬂ.’nF}'[

"y somry "

400K
000 1000 2000 00 4000 500
Time (ms)
€3 gt Hsto]l mpE 1=t == e A
Fig. 5. 20[kV] Voltage Measurement Simulation Circuit Fig. 6. 20[kV] voltage measurement simulation result

a9 55 A AS A e EE HolEr ¥ 62 1% 59 3= F3 60[Hz]
Z70A 10[kV] HN#e 7= 7125 9o nx2aE 3-177H4] F 819 nxvE Hu ghol
1IkVIZE H=5 d83le e SA4S debli™ 150nFlgte]l HAgoz =EH A

B oATE TG A4 A= MASe] DC AYS AZF W AN AE BUL T 5 g duneES
Ackatgith AQtE sz AEdl A Ad §F AWl HY HAS gom 150nFle HHAgE =
&5 oolglom, oz A8 AtH AZE EX2A BHFe AFAdn

A A
B AQEAA S (MOTIE) S ol U471 48 7H) (KETEP)S] A9 ol 583 A7 A
tt. (No 20171210201100)

& 2 & 8]
1) Yu Zhang, Xia Xiao, Xu yan, Review of research on measurement technologies of DC high voltage ,IEEE Conference Publications, p.p 179-183, 2015.
2) Jae-Jung Jung, Hak-Jun Lee, Jung-lk Ha, Seung-Ki Sul, Reduced sampling rate for cell voltage sensing in high-level Modular Multilevel
Converter, IEEE Conference Publications, p.p 336-341, 2014.

132



SMWE', ==&, AA6, OIMHYl", Ol HEIY! wxy?
=9/ [ HHD, ZAAXILI 22

[l
£
.

A study on the assembly process for efficient production of hull

Jae Hyeok Ryu', Yong Sun Cho', Sung Hae Lim', Jae Bin Lee', Cho Won Lee',
Tae Young Byun', Jung Il Park?
Dong-eui institute of technology', Kyung-won Engineering

Abstract

To secure the production competitiveness of ships, construction method of ships and production
efficiency 1s important. In order to understand the assembling process of the ship during the
construction process, we carried out a production drawing and fabricate a model block. In this
process, the efficient assembly drawing of vessels could be drawn out.
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Structural Design of vibrating wire read out sensor module

Dongyun Lee!, Minkyu Sung', Eonki Lee', Junho Lee', Moonhee Lee',
Heejong Noh?
Dong-eui institute of technology', Daedong Instruments Co.,Ltd

Abstract

V.W. Read Out is designed to measure all the sensors which made with vibrating wire type.
Under strain of steel wire built in sensor, tensile force of steel wire will be changed. If installed
electric coil besides the steel wire vibrate the steel wire and then make a change in magnetic field,
alternating voltage will be generated This frequency of output voltage is the same as that of steel
wire, can measure the frequency with the cable in vibrating wire measuring machine. In this work,
we tried and accomplished 2D/3D design of vibrating wire read out sensor module parts.
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(a) Pin (b) sensor cap (c) sensor pipe

Fig. 1 2D—CAD design of sensor module parts

(a) Pin (b) sensor cap (c) sensor pipe

Fig. 2 3D-CAD design of sensor module parts

1. ®W &5 A=, http://geogage.com/kr/
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Prediction of die deformation and structure design of hot press forming

Minu Park', Seongmin Choe', Lee Inhyeok', Gwanghun Ahn', Ujin Lee', Seunggeun Song?® and

Gugyong Kim'
Division of Mechanical Eng., Dongeui Institute of Technology', Wooshin Precision Co., Ltd.?

Abstract

Finite element method was used to improve the die defects of hot press forming die. To simplify
the analysis, model simplification was performed. The tetrahedral elements was used and the
uniform stress was applied to the area where it contacted with the high temperature sheet. As a
result of the analysis of the die structure, it was confirmed that the stress distribution is not
uniform due to the support structure of the die holding plate.
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Fig. 1 Hot press forming die
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Design and Development of Ball-Balancing Robot
for Omnidirectional Navigation

Jeong Wook Jang' ,Ji Tae Kim', Dong Suk Shin', Tae Seok Jin®
Dongseo University Student', Dongseo University Mechatronics Professor?

Abstract

In this paper, we describe omnidirectional spherical wheel drive control for forward movement, it
can be used in the driving part of the mobile robot to improve the performance of the robot more
technically, and through the forward-direction robot platform with the drive module Conventional
wheeled robots can overcome the disadvantage that the continuous straightening performance is
lowered due to resistance to various environments.

In this research, we present some preliminary results of the balancing control of Ball-Driving
robot platform and implemented a simple following flight strategy, based on the gyro and
accelerator sensor. This paper also presents a reference line following algorithm that plans for
body lean motions, which when tracked result in the desired tracking of the robot. Finally, the
paper shows some interesting human-robot physical interaction behaviors that can be achieved as
a result of the ballbot’ s balancing stability.
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A study on Reduction Method of Delay Elements in Smart Factory Network
System

Ki Min Jeong', Young Hun Song? Hyun Hee Kim®, Kyung Chang Lee'
Pukyong national university', Korea electrotechnology research institute?, Pukyong Institute of
Industrial science and Technology °

Abstract

Recently, interest in industrial network systems used for Smart Factory is increasing. In general,
smart factory controls the system via an industrial network. As the functions of the system
diversify and the structure becomes complicated, the number of sensors, actuators, and controllers
used in the system is increasing. Complex processing with high speed and high precision control is
required, and I would like to use a high performance industrial network. In order to satisfy the
requirements of these networks, we use high performance industrial network EtherCAT protocol.
Although the EtherCAT protocol has high bandwidth and low transmission delay, the
sensor—controller delay and the controller-actuator delay may be neglected to be very small,
whereas the structure of the system is complicated and functions vary widely As the time elapsed,
the computation delay of the controller increased relatively. In this research, we proposed a RT -
preempt kernel patch method and a method to optimize the task schedule that can reduce the
computation delay of the controller with a network - based control system. As a result, we
improved real-time response performance on industrial networks.
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A Study on the Designh and Application of Artificial Intelligence Robot

Yang Keun Jeong1
shilla Information Technology Co., Ltd'

Abstract

Recently, Robots have been carrying out many automation processes in the industrial field, and
they are rapidly developing as they are deeply involved in human daily life as well as in the
industrial field. In particular, as the robot industry emerges as a new growth industry, the
application fields of robots are expanded as an alternative to a serious population decrease due to
low fertility and aging. In the robot industry, Design is a very meaningful study. Therefore, this
study is a study of artificial intelligent controller, fuzzy and neural network control algorithm and
high performance speech recognition system.
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1. INRODUCTION

This paper discusses the implementation of a binaural sensory pod using an ultrasonic emitter and
two receivers on a mobile robot that employs legged-style locomotion. A series of obstacle avoidance
behavior programmed onto a micro—controller allows the robot is to successfully navigate a cluttered
environment both Semi-Autonomous and Automatically. Inspired by insects and other animals, robots
have been designed with physical antennae and tactile sensors to navigate their environment.

2. WALKING ROBOT FEATURES

A microcontroller was mounted behind the sensor pod and was used to trigger the ultrasonic emitter
and read echo signals from each of the receivers. The robot was programmed by two separate
behaviors are as follows.

e Semi-Autonomous mode
e Autonomous operation mode

Semi—-Autonomous mode: The microcontroller interpreted radio control commands from the receiver as
initiated by the operator. The binaural sensor pod detected obstacles and corrected the robot” s course
and/or speed, overriding the operator s commands (an operator drove the robot).

Autonomous operation mode: The robot determined its own steering angle and drive speed based on
the location and distance of detected obstacles without any input from an operator.

A sensory threshold of 1.5m was set. Objects beyond 1.5m were ignored. Obstacles within 1.5m were
still considered to be in one of the three detection zones: left, center, and right.

m)

T T
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6

Fig. 1. Machined surface texture according to cutting condition

The new experiments were conducted in a similar manner with a tube (1.6m long, 0.3m diameter) at
various positions in front of the sensor pod. The purposes of these additional experiments were then
performed to determine the new xy-plane sensor envelope for the binaural ultrasonic sensor pod.
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Fig. 2. Sensor envelope for the binaural ultrasonic sensor pod with a single emitter with angled dual receivers.

3. CONCLUSIONS

We have discussed the implementation of a binaural sensory pod using an ultrasonic emitter and two
receivers on a mobile robot that employs legged-style locomotion.

By using the modular design implemented for these experiments, the sensor pods could be integrated
with other mobile robots to provide non-contact sensing and navigation for them as well.
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A Study on the tool for collecting insect pests from fruits trees
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Abstract

Tree branches control and insect prevention are the critical thing when growing fruit. If the
branches and pests are not controlled, they affect the growth and quality of the fruit. The string is
used to manage the tree branches and controlling the insect, but the usage of the string is weak.
The string could not reduce the growth of insect and branch. Due to the weakness of the string,
pesticides were sprayed by drone. This method causes dangerous environmental pollution. Thus,
this research was conducted to analyze a structure of the tool that could control the tree branches
and insect. The tool was analyzed by Ansys R15.0. The sample of this tool is nylon. The frame
safety factor of the sample is 13.062, and the hook safety factor is 20.912. Base on the data, the
nylon safety factor values are higher than 1. this value showed that the product is safe if the
material is nylon.

1. Introduction

Tree branches control and Pest prevention are most important for fruit growing. Fruit trees branches,
when flowering period, were managed well to maintain the flower in the branches. the amount of
flowers have correlation with the number of fruit and the quality of fruit. In addition, Pest insect
trapping equipment is installed for pest prevention, but this tool has several disadvantage, for example
the price is high, the usage and effectiveness are low. moreover, drones are used on farms that is
caused environmental problems by spraying too much insecticide. Therefore, this study was consucted
to develop a fixed tools that can kill the pests of fruit trees and holding the tree branches. the tool,
pesticides, insecticides, and adhesives can be processed and used for 365 days regardless of the season.
There is a hole in the top and bottom of the tool to catch pests in all directions. At the same time it
1s a good product with the ability to hold the tree by connecting the line to the outside of the tool.
Therefore, in this study, structural analysis was performed using pest trap raw materials before
production.

2. Material and Method

2.1 Selection of materials
Composite Polypropylene, nylon, and ABS are the material that produce by some company. in this

experiment, the nylon was used as a sample to analyse the product. The hook part was analyzed using
stainless steel material. All boundary conditions were simulated at 100N.
2.2 Comparison of safety factors through structural analysis

An important part of the pest harvesting tool was produced in 3D model, The entire pest collection
tool model specification was made with a width of @126mm and a height of 50mm. This modeling is
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based on Inventor 2017. As an analysis program, structural analysis was performed using Ansys R15.0.

3. Result and Discussion

The results of the analysis of the tool for insect trapping are shown in Fig.l and Fig.2. The
maximum stress applied to the entire frame is 82,737 MPa, The maximum stress applied to the hook
portion was 6.3501e7 Pa. The stress of the frame was 6.3339e6 Max, and the stress of the hook was
9.8983e6 Max. 1The safety factor was calculated by Yield Strength / Equivalent stress. The safety
factor values are higher than 1. this value showed that the product is safe if the material is nylon.

1.1021e6
2612.5 Min

1182.3 Min

0.000 0.025 0.050 (m) /.\. X 0 0.01 0.02 (m) :’\ X
I = I .
0013 0.033 0.005 0.015 ¢
Fig. 1. Von—-Misses stress occurred at frame Fig. 2. Von—Misses stress occurred at hook

4. Conclusion
In this study, the structural analysis of the tool for insect trapping was used to investigate the
safety factor of nylon sample. As a result, the safety factor of the frame using nylon is 20.912. The

safety factor of the hook was 20.912. Therefore, this value showed that the product is safe if the
material is nylon because the safety factor values are higher than 1.
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Abstract

In this study, tofu is characterized by the fact that the beans are completely boiled. It is rich in
nutrients because the nutrients of the beans are kept alive as they are stored without removing the
beans. Especially ash, carbohydrate, vitamin k1, and niacin. It is rich in dietary fiber and has a
fine-grained network structure. Compared to regular tofu, the texture is soft and sour and resilient
The nutritional components of soybeans were reformed into tofu.

The nutritional value of soybeans is not transformed, so it not only savors fresh taste, but also
preserves its melting texture. It is a tofu that can absorb the nutrients of the whole body because
the ingredients of soybeans are not destroyed. In this study, we investigated the optimum
temperature for the best frozen tofu by checking the constant temperature of 600 um soybean
powder in boiling water, diluted with water, and cooling the soymilk in the cooler. Then, the
amount of natural mineral coagulants removed with arsenic was administered in different amounts.

The next step in the process, hot water, is to measure the temperature of the best volume of the
tofu clot to find the peak of the best tofu taste. And the separation phenomenon of tofu with the
temperature during sterilization was investigated.

1. Introduction

Tofu is one of the processed foods that have been cooked using soybeans in Korea, China and Japan
since ancient times.Tofu is high in moisture content, high digestibility, and other grains contain a small
amount of amino acids containing arsinic sulfur.Therefore, tofu is a nutritional food with a lot of
protein. It is known that it contains saponin, isoflavone, phytate, phytosterol, protease and inhibitor
which have a lot of unsaturated fatty acid and have physiological activity such as anticancer,
antioxidant and effect. Tofu products made from soybeans include general tofu, soya bean curd,
soybean curd, soybean curd, soybean curd, and so on. In general tofu, proteins are extracted from
soybean and removed from beans. Then, coagulant is added to produce a product by coagulation of
protein. In the case of soybean, soybean, soybean and soybean, protein extraction process is the same
as that of general tofu. And the production steps thereafter are somewhat different. Since general tofu
is produced by extracting only the water-soluble protein of soybean, it is a food having a high loss of
other water—soluble components and insoluble proteins contained in soybean.However, the soybean
micropowder is used in the frontal part, and the process of removing the beans and the immersion
process for a long time are omitted, so that the tofu can be produced in a short time. In this study,
tofu is characterized by its ability to produce soluble protein, insoluble protein, fiber and other nutrients
without loss.

2. Material and Method

2.1 Manufacturing process of tofu
In this study, we used Soybean Soybean Powder from Kangwon Province. The coagulant was used to
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make arsenic—free natural minerals. The tofu container was made of polypropylene (PP) and the
machine was made for the frontal part, and the tofu was made during the frontal part manufacturing
process. The process of manufacturing the tofu is as shown in Fig. 1 and takes more than an hour.

In the manufacturing process, the soybean powder is mixed with the soybean powder, stirred at a
certain temperature, and then steamed. Then, the soybean curd coagulant is added, and the coagulant
and the boiled soybean are put through the automatic machine. do. The storage temperature of the
sterilization process was closely observed and compared with that of the well container in the tofu
container after refrigerated storage.

Stirring + middling +

. . Mineral + soy milk Packing Sterilization + refrigerated
moxibustion

2.2 The principle of protein coagulation
Originally, water and protein are not mixed. The surfactant protects the protein particles, which

causes water and protein to mix. Surfactants consist of hydrophilic and non-hydrophilic groups.

In the case of protein, it is a non-water-related off-peak season, so that the surfactant around the
protein is adhered to a low-water period and becomes a colloidal state. At the outermost surface, a
hydrophilic group is formed on the surface, which is well mixed with water. At this time, when a
strong electrolyte such as a mineral is attached, the electrolyte ions attack the hydrophilic group of the
colloid, thereby destroying the structure of the colloid. At this time, the protein which was protected
by the surfactant was coagulated by using the principle that it was exposed to the aqueous solution
and could not be dissolved and fell into the precipitate.

3. Result and Discussion

Through the clotting principle of protein, it was found that the tofu was not falling well in the tofu

container when the tofu was manufactured through the tofu manufacturing process. As a result,
The temperature of the hot water was set at 40 ° -75 ° and the temperature of the cold water was
set at 10 ©° -12 ° , The duration of the separation of the tofu box and tofu was measured between 3
and 15 minutes. As a result, we could see that the warm water was well separated.

WATER TEMPERATURE
S WATER TEMPERATURE

T T o

w (FE87I0 227} ZorE )

70
60
50

w

o

=

o

& 40 E 30

g 20 g Hot Water g 25

=

= 20 g Co i WatEr . 5[5) —+—Hot Water
10 PP—— g -—ig—= 12 2 12 —m—Cold Water
0

TIME 3 5 7 5 11 13 15
TIME

Fig 2. Separation of tofu container according to temperature change

154



4. Conclusion

A study on the separation characteristics of tofu and tofu containers according to water temperature,

When the tofu did not come off the container well, it was found that the tofu was not separated
from the container when the temperature of the hot water was 40 ° or less and the time was less
than 10 minutes. When the temperature of the hot water was 75 ° , it was found that the tofu was
separated from the container when the temperature was maintained at 12 ° for 15 minutes.
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Abstract

The lotus is a perennial plant that is native to southern Asia and northern Australia.

The lotus is a clean and noble plant that grows in the mud, and at the end of autumn, the end
of the lotus grows.The leaf is a circular shield, and bloom is at the end of a long peduncle that
emerges from the water around July to August.There are 4 to 5 calyx pieces, the fruit is called
rice, It is used for edible or medicinal purposes along with the rootstock of the ground.

The roots, petiole and fruit of the lotus are used as flowers for food, and the leaves are used
as astringents and hemostats.The root is used as a tonic, the fruit is used as a treatment for
gynecological diseases or as a tonic, and the water with the roots is good for mouth
inflammation and tonsillitis, and the root of the root is good for the treatment of pulmonary
tuberculosis, And seeds are used to reinforce the tusks, rootstocks contain asparagine, arginine,
lecithin and many starches.The part used for medicine is roots, leaves, stamens, young sprouts,
and contains excellent ingredients that help to strengthen the energy and to restore fatigue.ln
this study, we observed the process of making natural fermented vinegar using the lotus
collected from the northwestern part of Milyang city. In the fermentation room at 35 T, 3
different control groups with different sugar contents were made, Fermentation was carried out
for 90 days and sugar content, pH and alcohol content were measured.

1. Introduction
The scientific name of lotus is nelumbo nucifera gaertnfh, whose origin is Egypt, India and is the most

produced in China. Lotus is a perennial aquatic herb that grows in a pond and grows in paddy fields
and fields. The rhizome is thick and stretched sideways with many nodes and white, with a cavity in
the middle. Leaves come out of the roots, petioles are 1 =~ 2m long, come out on the water, and are
round shields with a diameter of about 40cm. Flowers bloom in July and August, white and red, with
yellow and blue lotus flowers. A flower stalk emerges from the roots and a 15-20 cm flower blooms
at the end of the stem. Calyx is 4-5 pieces and yellowish and small. Petals are elliptical in several,
fruit (ovary) is elliptical with nuts, and it is black. In this study, we tried to make natural fermented
vinegar using lotus and date. Nowadays, western foods and instant food, high protein, high fat, and
foods containing food additives are widespread, and modern fermented vinegar is considered to be a
necessary health food for modern people. The organic acids such as citric acid and acetic acid which
are abundant in vinegar smooth the energy metabolism in the body and help the decomposition of
lactic acid and waste products which are the fatigue substances of our body not only to accelerate the
recovery of fatigue but also to cause the diseases such as arteriosclerosis and thrombosis It prevents
the formation of lipids and prevents arteriosclerosis.

In addition, as blood circulation improves, it removes stain and dullness, and elasticity and gloss are
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also made. In this way, the process of making lotus flower natural fermented vinegar and solid natural
fermented vinegar was observed by combining a combination of the good efficacy and the pure action
of vinegar.

2. Materials and Experiments

2.1 Lotus, fermentation materials

The experimental materials used in this study were flowers and ages of Paeoniae, which are produced
in the northwestern part of Milyang city, Gyeongsangnam - do. The strains used for fermentation
were Uinkin—Weissella koreensis BSS10, Lactobacillus salivarius SW709, Lactobacillus brevis BSS04,
Lactobacillus casei BSS05, Lactobacillus strains purchased from Busan.Korea, which were developed by
Daejeon Research Institute, Korea. plantarum HS729, Lactobacillus sakei MG5H21 Leuconostoc citreum
BSS07, Leuconostoc mesenteroides SY1118, Streptococcus thermophilus BSS08, Saccharomyces
cerevisiae BSS01, Bacillus subtilis BSS09, and Bacillus subtilis BSS11. White sugar was used for the
sugar, tap water was purified from the jar for one day, Shinan - silver salt was used, and a glass
bottle was used for the fermentation vessel.

pH meter SEM
(pH-250L,NeoMe pocket-refractomet
t,ISTEK) . er-(ATAGO,Japan)
e_as
Fermentation Glass bottle
chamber

Fig.1 Equipment for fermentation

2.2 Fermentation system of lotus

In this study, we experimented with three kinds of control group with different lotus sugar content.
The first lotus (100g) was soaked with a brush to remove the aphid by immersing it in the activated
yeast activity solution, washing it with tap water three times, and finely ground it in a blender so that
the lotus component could be well leached. In the fermentation process, 630 g of white sugar, 2 ts, and
2 ts were added to the disinfected glass bottle, and the sugar content was 31.2 brix. The second lotus
(100g) was put in the same manner as the first one with 410g of white sugar. At that time, sugar
content was 24brix. The third lotus was put in the same manner as the first one with 240g of sugar.
At this time, brix was 14.6brix. We also made three control groups with varying degrees of sugar.
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The first age is the same as the lotus. After finely chopping 3cm, the mixture was finely ground in a
blender, and 545g of white sugar, 2ts, and 1ts of salting were put in a sterilized glass bottle. Its
sugar content was 31.5brix. In the second generation, 545 g of white sugar was put in a glass bottle
in the same manner as the first one. At that time, sugar content was 24brix. In the third generation,
180g of white sugar, white sugar, was put in a glass bottle in the same manner as the first one. The
sugar content of this was 14.6brix. The lotus and the age were well stirred, and the lid was covered.
The sugar content, Ph and alcohol content were measured in the chamber of 35 ° C until alcohol
fermentation. After 30 days of fermentation, when alcohol fermentation was sufficiently performed, the
mallow and liquid were separated using a cotton swab, and 300 ml of bottled water was added to the
undiluted lotion solution and the aged root solution, and acetic acid fermentation was carried out in a
chamber. However, the third lotus with low sugar content and the third age did the second
fermentation without singer. As time went on, thin film began to form. Stir with the well-disinfected
wooden sticks, and if you wake up the cottage, the bacteria of the air in the air will enter the vinegar.

3.Results and discussion

The fermentation process until the vinegar was observed by making three kinds of control lotions for
100 days of lotus and age. In order to proceed with alcohol fermentation, samples were taken at 10
C intervals in a fermentation room at 28 C, and after 30 days of alcohol fermentation, alcohols were
separated from the lotus and fermented fermented mushrooms and the alcohol was transferred to a
new glass bottle which was sterilized. Samples were taken at intervals of 10 days and measured. The
results are shown in the following figure.
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4. Conclusion

In this study, we tried to maximize the efficiency of the fermented vinegar by combining the excellent
characteristics of lotus flower and date and obtained the following conclusions.

1) The sugar content gradually decreased as the date of fermentation elapsed.

2) The change of pH was 3 ~ 4 and it was found that the fluctuation of the change was not severe.
3) As the fermentation progressed, the color of the lotus changed from transparent yellow to brown,
and the color of the ages changed from green to brown.
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Abstract

Growing plant in the factory with closed system cultivation, lamp light is used to change sunlight.
The plant performs better growth under blue, red or blue-red lamplight. This research was
conducted to determine the thermal change of plant and different lamp in the closed system
cultivation. This system was applied to grow lettuce under blue, red, white and blue and red light.
The plant and the lamp, every 30 minutes, were measured by Giltron Gt3000 temperature gun and
FLIR thermal camera. The result showed that the white lamp had the higher temperature among
the color of the lamp. The blue, red, and red-blue lamp temperature had the same temperature
with room temperature. The plant temperature did not affect significantly by the lamp temperature.
Due to the temperature of the blue, red, and red-blue light fluorescent lamp, this result could be
used then to determine the effect of fluorescent lamp spectrum on the morphology of plant.

1. Intoduction

Light is the most important factor in the plant growth. Supplemental lights, nowadays, is used in the
greenhouse. Okamoto (1996), Drozdova et al. (2001), and Chung et al. (2010) reported that growing
plant by various lights provided better growth performances. The quality of spectrums on the light
was adjusted to ensure optimal spectrum during planting time. However, Lamp involves the greenhouse
environment like temperature. many types of lamps could be use for substituting sun light but, the
most lamp that is used for growing plant is High Pressure Sodium (HPS) and Light Emitting Diode
(LED). In this paper, fluorescent lamp was considered to cultivate lettuce on closed system greenhouse.
the different color of lamp was prepared to determine the heat change of lamp and plant.

2. Material and Method

This research was conducted in the bio industry machinery laboratory at Pusan National University.
The different color of fluorescent lamp used in the research were white, blue, red and blue-red. The
lamp was provided by Lexus Co. Ltd, South Korea which substituted the sun for growing plant.
Lettuce was used in this research as testing plant. Four lamp color treatments were set in the
greenhouse. Under each light, five lettuce was planted in the growing pot. The lamp and the plant
were measured by Temperature Gun and FLIR thermal camera every 30 minutes.
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3. Result and Discussion

Plant, in many previous research, growth better under white light than mix light (blue and red light).
Lettuce is the tested plant that observed with all variable measurement such as photosynthesis rate,
shoot weight, leaf area, and leaf number being the same with and without green. However, the thermal
variable of the plant is conducted in small number. The different lamp color and plant temperature
were tested in this research. Blue light lamp, red light lamp, white lamp, and mix Blue and red) light
lamp temperature raised 41.7C, 415C, 4267C, 34.17TC, 455C, and 43.3C. Moreover, the plant
temperature increased with the lamp temperature.
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Fig. 1. Blue and Red Light Lamp Fig. 2. Blue Light Lamp, White Light lamp, and Red Light Lamp

4. Conclusion

The fluorescent lamp that used in this research showed that the temperature of the lamp and the
plant have an excellent control of temperature. The highest temperature of the lamp is 31.1 Celsius
degrees, and the highest temperature of the plant is 24.8 Celsius degrees. These findings could be used
then to design the spectrum of the fluorescent lamp to support plant growth, especially in the soilless
cultivation, closed system method, and horticulture system.
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Abstract

A machine such as broaching machine are subjected to different loads and vibration. Due to this
vibration there will be certain deformations which affect the performance of the machine in adverse
manner. This paper proposed a vibration analysis of surface type broaching machine using ANSYS.
In this research modal analysis was done to determine the natural frequency and vibration mode of
structure and random vibration analysis was done to determine the structure response under
random loading. With advancement in computation power, finite element analysis simulation is
possible and become complement of experiment based analyses. The Finite Element Method
(FEM) analysis is carried out to study the effect of vibration on the structure in order to ensure
the safety. This work helps the machine developer make a better product at the early design stage
with lower cost and faster development time. To do this, firstly, using CATIA, a CAD model is
prepared. Secondly, the analysis is to be carried out using ANSYS 15. The modal analysis and
random vibration analysis of the structure was conducted. The analysis shows that the proposed
design was successfully shows the minimum deformation when the vibration was applied in normal
condition.

1. Introduction

Broaching is a machining process that uses a toothed tool called a broach to remove material. In the
broaching process, the work pieces was put on the material holder pushed by a hydraulic cylinder, and
the broach tools were clamped stationary on the broach tool holder. The structural analysis is one of
important step in the development process such as in [172]. In broaching machine, uneven force will
lead the vehicles to the forced vibration. If the excitation vibration frequency and the resonance natural
frequency of the frame structure is closed, the mechanical structure will produce local resonance and
deformation. Therefore, the simulation related to the vibration analysis is needed in vehicle development
process. In this research the modal analysis was performed to find out the natural frequency of the
machine. Furthermore, the free vibration analysis was performed to understand the effect of vibration
due to daily activities to the frame structure of the machine.

2. Material and Method

To analyzed the broaching machine structure, in this paper ANSYS program was used. The
procedure of vibration analysis is as follows. Firstly, the 3D model of important component of the
machine was created. Secondly, the model was simplified to obtained geometry model. Thirdly, the
mesh of the model was generated. Fourthly, the materials properties were defined. The material for
broaching machine is structural steel. Fifthly, the boundary condition was defined. Finally, solve the
problem, visualized and read the results.
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3. Result and Discussion

3.1 Modal Analysis

Modal analysis is a kind of linear analysis technology, used to determine the structure of the natural
frequency and vibration mode. This paper uses Block Lanczos method to extract six order modal of
chassis frame that have prestressed firstly. In modal analysis, the only effective load is zero
displacement constraints, if in a certain degree of freedom (DOF) specifies a non-zero displacement
constraints, the program will replace the degree of freedom by zero displacement constraints.
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3.2 Random Vibration Analysis

Random vibration analysis is used to determine the structure response under random loading.
ANSYS uses the power spectral density (PSD) spectrum as random vibration analysis of the load
input.
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Fig. 2 Random vibration stress Fig. 3 Random vibration deformation

4. Conclusion

In this research, natural frequency analysis and random vibration analysis was done to the surface
type broaching machine. The simulation result show that the natural frequency value of the first order
are among sensitive frequency value ranges which can be obtained from modal analysis. Modal
analysis results show that the frame of 1 ~ 8 orders modal natural frequencies range are 48 ~ 216 Hz.
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Abstract

Recently, automobile makers in Korea and abroad have tried to reduce the defect rate through
weight reduction and precise welding inspection. In this study, a method to reduce the defect rate
was proposed by using NDT (Non Destruction Testing) probes. The vertical scanning technique of
A-SCAN was used for the purpose of efficient welding quality inspection. In addition, for efficient
inspection, the ultrasonic signals generated by the single probe transducer, was reflected and
received by pulse receiver and measured using oscilloscope. Before applying it to the arm of a
robot, the relationship between the material thickness and the thickness of the probe according to
the thickness of the probe was checked for the measurement. It was confirmed that measurement
was possible at the probe-specific frequency suitable for the thickness of the material. We intend
to improve the accuracy of the vertical scanning technique as A-SCAN in order to acquire data
about the frequency range of the probe and to correlate the material and the thickness of the
material with the appropriate frequency.

1. Introduction

Light weight has recently become a hot topic for global auto’ s makers to improve fuel efficiency in
automobiles. The main customers of the market are reducing fuel costs, preferring environmentally
friendly hybrid cars, and approaching ways to reduce the weight of cars in the future, The purpose of
this study is to investigate the effect of welding defect on steel - to - steel and steel - to -
aluminum welded joints in order to lighten the existing steel The relationship between the material
thickness and the natural frequency of the probe was investigated by analyzing the welding condition
of the welded specimen according to the frequency characteristics of the NDT probe to efficiently
detect the presence of weld defect.

2. Material and Method

For this experiment, two kinds of samples were used for the test. The welded joints were welded to
the welded joints of 3 mm X 2 specimens of SS440 and 1 mm X 2, respectively. An ultrasonic wave
was generated while slowly moving the probe from the right side in the scanning direction to a
welding nugget formed around the welding point. The size of the probe is 10mm x 10mm and the
single-channel 4Mhz probe is constructed so that it can be inspected within 8mm of the welded area.
The LeCroy oscilloscope confirms the amplitude intensity of the signal over time along the weld of the
specimen. The scanning method was a linear scanning method of vertical type, and the ultrasonic
signal was generated using the OLYMPUS 5077PR Pulser-Receiver. The output power of the pulse
was set as manual input (pulse transmission signal), the set voltage was 100V and the frequency of
the transducer was set to 5Mhz, and the amplification of the receiving input proceeded to + 10dB gain.
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3. Results and Discussion

Fig. 1. A-SCAN was carried out with a 6T (mm) thick specimen welded. SS440 A-SCAN graph
obtained by vertical scanning signal on 3mm X 2 pieces of 6mm specimen is shown in Fig 1. The time
division unit is 10#Sec and the cycle T is 15 7 20 ¢ Sec. C, B, and A detection signals are confirmed.
The first IP signals are the end of pulse transmission signals and are not reflected signals. The
intensity of the amplitude is measured as a maximum of 72 mV, and the reflection signal of the
second succeeding B and the A signal are gradually reduced and the amplitude converges. The defect
flaw echo signal, can be expressed as crack in Fig. 2. After the fusion bonding of the welded specimen
is completed, the point where the cracks or pores in the inside of the weld occur is echo. It was able
to detect the position and detect the presence or absence of defects.

Experiments were carried out by varying the thickness of the material in 2mm specimens of SS440
Imm X 2. In Fig. 3. firstly. overlapping of the detected signals occurred. Secondly, the period of the
amplitude of the reflected signal is too short and precise measurements are not made. We could trace
the cause of this phenomenon as the cause of the frequency dependence of the signal returning to the
material thickness and material according to the frequency.
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4. Conclusion

From this research, it can be obtained that there is a correlation between the frequency and the
material thickness according to the results of the experiment with two specimens at the frequency of
4NMhz in the form of 100V bipolar square wave. It is also possible to estimate that the ultrasonic test
signal is closely related to the material of the material as well as the relationship between the
specimen thickness and frequency.
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Abstract

Saponin is the most pharmaceutical active ingredients of the ginseng plant, it was called
“Ginsenoside” which means the Glycoside of ginseng that composed glycosides and aglycones. The
human body will absorb the saponin easily if these substrate was decomposed by active
microorganism before consumption. Fermentation is the most convenient technique for this
experiment, the fermentation product have some benefits for human body such as clearing the
blood vessel, boost the human digestion system, fatigue recovery, prevention of diabetes, obesity,
aging, and tumor. The experimental sampling was prepared by fresh Korean ginseng and red
ginseng extract for the base ingredient. The concentrated of pure ginseng extract was addition to
increase the saponin extract and the mix microbial powder was addition as starter to increase the
fermentation efficiency. The purposed of this research was to study the vinegar fermentation
process such as sugar content, pH and acidity development.

1. Introduction

Korean ginseng and red ginseng (Panax ginseng C. A. Meyer) has been know as medicinal plant
with mysterious powers in the Orient, this plant have been known as the most valuable medicine of all
medicinal herbs [1]. Red ginseng not only reinstates the body s liveliness, decreases stress and
fatigue, and elevates blood circulation, but also improves brain function. In addition, it enhances the
activity of the immune system, maintains homeostasis, combats aging, and has proven beneficial
against diabetes and cancers. It has been described that fermentation is an ideal process of biochemical
alteration using microbial enzymes and microorganisms. Fermentation is conducted to improve the
storage period, nutrition, and sensory characteristics related to foods [2].

2. Material and methods

2.1 Sampling
Fresh Korean ginseng vinegar fermentation was prepared by 300g of fresh Korean ginseng, washed

with tap water, added 400ml of water and blending into the liquid. Moreover, red ginseng vinegar
fermentation was prepared using 46.15g red ginseng extract manufactured by Chongkundang Pharm’ s
company, South Korea and mix well in 900ml of water. The fermentation process were obtained for 70
days in 37C. The initial sugar content or brix (%) was set in to 24% by manipulated sugar addition.
The utilities and equipment that will be use for preparation such as fermentation jar, knife etc. were
sterilize using hot water for 15 minute before used. Table 1. shows the ingredient and initial condition
of fermentation process. Figure 1. shows the sample preparation for fresh Korean ginseng and red
ginseng extract fermentation.
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Table 1. The experimental ingredient and initial pH level and sugar content (%)

Sample (g) Salt (g) Sugar (g) Water (ml) Microbial Powder (g) Initial Brix (%) Initial pH

Fresh KcErFefg)Ginseng 300 3 234.36 900 6 24.3 6.39

Red Ginseng Extract
(RGE) 46.15 3 197.9 900 6 24.1 6.5

2.2 Instrument analysis

The pH level measurement was done using pH-meter (SATO, Japan). The device used is pH meter
type sk-620PH, this device can measuring the pH with a value of 0-14. Sugar content in this research
was measured using a refractometer type: Master-53M, capacity: 0.0-53%, ATAGO, Japan.
Refractometer was designed to measure the refractive index of a solution. The Brix scale based on
sucrose (sugar) and water solution. Total acidity of ginseng fermentation was measured using titration
method, 1ml sample addition 0.1ml of phenolphthalein solution with sodium hydroxide until the sample
solution change into purole color solution. The total acidity was expressed as percenty (%) of acetic
acid contain in the sample per ml.

3. Result and discussion

The experimental preparation was done by using two different kind of ginseng, there are blending
fresh Korean ginseng and pure red ginseng extract. Total acidity, and pH level were also slighly
different at final fermentation process, 1.2%; 3.41pH for fresh Korea ginseng and 1.2%96; 3.39pH for red
ginseng extract (Figure 3.). The decrease in sugar content was caused by the degradation of sugar to
alcohol during alcoholic fermentation by acid bacteria. The alcohol content in the sample was evaporate
as a result of stirring process during fermentation process, the decrease in alcohol caused the acidity
increase that proved by the decrease in pH value.
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Figure 3. Sugar content (%) development during fermentation period (a), total acidity (%) and pH development during
fermentation period in Fresh Korean Ginseng (b) and Extract Red Ginseng
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4. Conclusion

Due to the experiment, the manufacturing of fresh Korean ginseng and red ginseng vinegar
fermentation addition microbial powder as starter was possible. Sugar content was decreasing from
+£24% to £7.65% at 70 days of fermentation process, and total acidity, and pH level were also slighly
different at final fermentation process, 1.2%; 3.41pH for fresh Korea ginseng and 1.2%; 3.39pH for red
ginseng extract.
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Abstract

Electric vehicles have been increasingly used in agriculture to solve the problems of conventional
powertrains. There are many favorable aspects to women or aged farmers and it is easy to change
according to the requirements of farmers. However, there is a problem with the reducer breakage.
In order to solve this problem, we study the gear reducer which is better than the existing one by
improving the dimensions of each shaft. The reducer was disassembled to analyze the cause of the
damage. In order to improve this, the material, structure of the reducer were changed. Structural
analysis was carried out to confirm the stress occurs on the reducer. As a result of comparing the
stresses before and after the design, it was found that the existing safety factor increased from
1.33 to 1.61. From this study, it can be seen that how to effectively improvement of the reducer
strength is directly related to the improvement of the life of the gearbox.

1. Introdution

Electric vehicles carrier are increasingly used in many field such as industry, factories, marts, and
leisure areas. It replaces the powertrain that have problems of noise and soot for transporting compost,
fertilizer, seedlings and harvests required for field work. Also, unlike a power train, an electric vehicle
is structurally simple and easy to use because it uses a battery. There are many benefits for women
or aged farmers, and it i1s easy to add structures and functions according to the requirements of
farmers. However, structure deformation caused by the friction and overload occurs in the speed
reducer, affects shortening of the life of the gear. In this study, the gear dimension of the shaft are
improved to develop the gear reducer suitable for the agriculture work.

2. Analysis Method

2.1 Reducer shaft failure cause analysis

The broken gearbox was disassembled to guess the cause of the motor speed reducer defect. There
was a case of abrasion due to abrasion of the contact part of the shaft and the gear box. Deterioration
of the shaft occurs due to external influence. As a result, 6 kinds of indications were found out due to
discoloration, grease scattering, grease deterioration, discoloration of the assembly due to internal
deterioration, and wear of the first gear. Therefore, it is presumed that the overload of the first stage
gear causes noise and abrasion and malfunction due to the second reduction gear.
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2.2 Improvement of reducer
Based on the estimates in Section 2.1 above, some improvements are considered when the reducer is

required to be improved. First, the tooth width of existing shafts 3 and 4 was increased to improve
gear wear. Secondly, the material was changed from SCM440 to SCM415 for the purpose of preventing
failure. Finally, for the purpose of removing the notch where stress concentration occurs, the right
angle cutting is changed to round cutting when the pinion is machined.

2.3 Comparison of safety factors through structural analysis

In order to compare the data before and after improvement of the reducer, the reducer was
disassembled and reversed. The design was changed by applying the proposed reduction gear
reducer according to the estimation of the damage of the reducer. Then, each drawing was
assembled through CATIA VbHR21 and structural analysis was performed with ANSYS R15.0.

3. Result and Discussion

As a result of comparing the stresses before and after the modification, the maximum stress applied to
the gearbox before the change is 1.773e9Pa and the maximum stress applied after the change is
1.4465e9Pa. A stress reduction of 0.327e9Pa was observed. The calculation of the safety factor can be
done by dividing the material stress at the maximum stress. Comparing the safety factors, the safety
factor is increased from 1.33 to 1.61.

1;

Fig. 1. Reducer before design change Fig. 2. Reducer after design change

e

4. Conclustion

In this study, the effective improvement of the gearbox was researched to solve the damage of the
electric car reducer of field farming. We reverse engineered the existing product and dismantled the
broken gear box to estimate the cause. The contents of the study are as follows.

1. It is estimated that the cause of the reduction gear failure is the deterioration and damage caused by
the transition to another shaft due to the abrasion of the primary gear due to the bad influence of the field.
2. The safety factor of 1.61, which is higher than the safety factor of 1.33, has appeared due to
improvement of design of reducer.

It was found that how effectively the modification of the contact part of the reducer is directly related
to the improvement of the life of the gearbox, and it is found that it is effective to extend the life by
improving the safety factor through design modification.
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Abstract

This study was done to investigate the behavior of jujube cherry tomato during fermentation and

to investigate the effect of sugar content and effective microbial addition during fermentation. In
this research, semi-mature tomato that contain low initial sugar content (+6.2° Bx) and average pH
*t 497 were used as fermentation material. Six fermentation condition such as TFAl (Sugar
content: 25%); TFB1 (Sugar content: 25%, EM: 2g); TFCl (Sugar content: 30%); TFD1 (Sugar
content: 30%, EM: 2g); TFEl (Sugar content: 35%); TFF1 (Sugar content: 35%, EM: 2g) were
prepared. The fermentation period was done at 192 hours in 25° C room temperature. The pH,
acidity, sugar content and microbial growth were observed during fermentation process. The
experimental result shows that in the end of fermentation the lowest pH obtained from TFBI, the
sugar content is reduced during fermentation, the highest acidity percentage obtained from TFE],
and the highest colony form unit obtained from TFDI.

1. Introduction

Tomato is the world s largest vegetable crop, because it is wide spread production and special
nutritive value. This fruit are the most widely consumed fresh fruit in the world. It is containing
significant amount of carotenoids (Lycopene and Beta-carotene), several polyphenols (Caffeic and
Chlorogenic acid), rutin, naringenin and rich source of vitamin A and C. In addition, tomatoes also
contains a trace elements such as selenium, copper, manganese, iron, phosphorus and zinc that act as
cofactors for antioxidant enzymes [1]. Fermentation technologies have a potential for stimulating
development in the food industry especially in tomato processing considering their low cost, scalability,
minimal energy and infrastructural requirements and the wide consumer acceptance of fermented
products [2]. The purpose of this research was to study the characteristic of tomato fermentation and
to investigate the effect of sugar content and effective microbial addition during fermentation.

2. Material and Method

2.1 Sampling preparation
In this study, jujube cherry tomato was obtained from Sacheon city, South Gyeongsang Province,

South Korea. The initial sugar content is *£6.2° Bx and pH %4.97. The granulated sugar were used in
this research was produced by Beksul, CJ] co., Itd, South Korea. Effective microbial (EM) powder
(Hwang Se Ran EM, South Korea) contains various microbial spore. The samples were prepared for
six condition; TFA1l (Sugar content: 25%); TFB1 (Sugar content: 25%, EM: 2g); TFC1 (Sugar content:
30%); TFD1 (Sugar content: 30%, EM: 2g); TFEl (Sugar content: 35%); TFF1 (Sugar content: 35%,
EM: 2g). 300g of tomato and ingredient in each treatment were blending with 300ml of drinking water.
The fermentation period was done after 192 hours. The pH level and sugar contents were monitored in
every 12 hours during fermentation period.
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2.2 Instrumental analysis

Measured pH level was done by pH meter (SATO, Japan). The device used is pH meter type
SK620PH, this device can measuring the pH with a value of 0-14. Sugar content in this research was
measured using a refractometer type: Master-53M, capacity: 0.0-53%, ATAGO, Japan. The number of
microbial in the colony were determining using plate counting analysis using MRS medium. The
samples was prepared with 1-3 dilution (x1, x10, 100, 1000).

3. Result and Discussion

Fermentation proceeds satisfactorily when the pH of the mash has been adjusted to a pH of 3.0 to
45, which is a favorable pH for the yeast growth. As the concentration of the total solids decreases,
the pH increases (Fig. 1). The experimental result in Fig. 2 shows that the titratable acidity is
increased during fermentation process. The maximum result obtained from TFEl. The changes in pH
and acidity must be due to changes in concentration of the sugars (Fig. 3) and organic acids. In this
research as shown in Fig. 4 the highest colony form unit obtained from the 30% and 2g EM addition
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tomato fermentation in 25°C room temperature sugar content

4. Conclusion

In this research, the behavior of jujube cherry tomato during fermentation and the effect of sugar
content and effective microbial addition during fermentation were investigated. The experimental result
shows that in the end of fermentation the lowest pH obtained from TFBI, the sugar content is reduced
during fermentation, the highest acidity percentage obtained from TFE1, and the highest colony form
unit obtained from TFDI.
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2) R. Rolle and M. Satin, “Basic requirements for the transfer of fermentation technologies to developing
countries,” Int. J. Food Microbiol., vol. 75, no. 3, pp. 181-187, 2002.
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An Analysis on Performance Characteristics in CRDI Diesel Engine

Du Beom Kim', Gi Bok Kim?,
Graduate schod, Kyungnem University !, Renault Samsung Motors Co., Ltd.?

Abstract

An study about a patent trend analysis of car constituent in the internal patent, sphere of the patent’s
analysis a chassis a body a electric the comparative priority of its technology in major companies of the
world. In this study, it is designed and used the test bed which is installed with turbocharger and intercooler.
In addition to equipped using CRDI by controlling injection timing with mapping modulator, it has been tested
and analyzed the engine performance, combustion characteristics operating parameters.

1.4 B
Ao ABANZ E& Fosh dEo} wpylkae] AT A g% AT, AAu] BA BEL
87 da oy ot e g AEseld, FRgos EA A2 s A€ slo) 5
dolth, F43 wAd sHe FYssk Ul ARE A ool wFHR gom, BY LAWA B Zu
#2 J1goln g Aot webd B AWH ATNNE A2FES PP AT PHoz, A4 B
FEABY AN FAHE 7] F) Az AANZ WRAALS W oEeS v ARS we] Axe] Ax 2
H5 E4L sNs

Ay xlo2RE AR F A4 HES St AL $F Tl =(LED), MY £3 YAE(Metal slit
disk)9} EE E ;= ~E](Photo transmtor)i Agso] 9lom LEDY #do] e &8 st XETRo| &%
st} A golU R e Alo] &2l AVE AEE VA FAoE WHEAT|E dFddolEHet dX FE AR
o] FojZt} <z E FEANE AME st ﬁi% #H5kA Tk thol R ER A RS qdlxle] ARAF0 2 RE
FUHAE 2IEE %ﬂ‘ﬂ toluRuEre] 2 o2 FeEo] dadt) Fsle] A4S Fat 548 o] 2uAds
AAste] Halg SA4T 5 JA stTh A9 RexAy =SS 96, 7IHdsHAE AT AAEA
gk Aziciol v e e} Xﬂ%% Table 1o YeRHRATE AxEA S WalE 43517935t hd Mgt Arrs 14
FAE A3

Table 1 Specification of engine dynamometer

Item Specification
Model DYTEC-130
Water cooling,

Type eddy current type
Revolution 9000 rpm
Max. absorption 180 ps
Max. absorption torque 35 kg.m
Cooling Water Volume 65 {/mim

Excitating power 600W
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Fig. 1 Mass burned fraction( y , )-crank angle(()) diagram
for engine speed under normal state.

Fig. 2 Mass burned fraction( xb)—crank angle()) diagram
for engine speed with adding oxygen(23 Vol%).

Table 2 The value of ignition delay(ID) and combustion duration(CD) with a variety of charge

normal state OAgggé% %i%lr?eg

1000 ID deg. 7.6 6.7 6.4

rpm CD deg. 14.4 13.6 12.8

1500 ID deg. 85 7.2 6.7

rpm CD deg. 26.7 25.5 24.3

2000 ID deg. 9.6 9.1 79

pm CD deg. 27.6 26.6 25.3

2500 ID deg. 9.1 85 9.3

rpm CD deg. 30.9 30.3 29.3

4. 8 B
CRDI "Adlzle] <zl As54S siAgh 43 vha3 22 285 93

AaA Aol Frb s AYE o HastEe] ke, AEdass Ft dAago] e
olch. w3k AsAF hESE A8 L dvigte] Boldg s, AR A TI FAT A
= AFE UESlth Abael oFo] HUF HaE AL ES 4 3 tAdze] 55
< A= e g
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880291, 1988.
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3) HS. Kim, C.G. Kim, CW. Kim, S.Y. Hon

McGrawHill, 200
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2.2 Reference Trajectory Generator
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Hol g AAAMAYAS nee] F F Uk WPOE o|ERY T FohBo] wet Rolxge sz
9o 2dste] 244t FRES QNG S LS Fth G BE 5 Aol Bgatd %S W FA
Agiol Ak AgolE BAHoR A8E Sl VEHE o9 golRsdusE Adsd. ol 24
A7 hmaee qeel M ANNTL FAEANEAE o FRR 2an ool ) W= g
ARz et P BAAAANLE BEeke BAs olF welstel Aol Axue] HAS
Sudt T U@ A7TE AsHew AAY 4ot

[1] P. X. Lui, M. Q-H. Meng, and J. J. Gu, "adaptive scaling control for the internet-base telepoerati
on” Proc. of 2001 IEEE Int. Sysposium on Comp utional Intellgence in Rpbotics and Automation
July 2001.
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Fabrication properties of tungsten materials for nuclear structure

Kwang mo Park’, Sang pill Lee?, Jin kyong Lee?, Moon he Lee®, Jong ho Lee*)
Dong Eui University!"?, Dong Eui instute of technology®*

Abstract

In this study, mechanical properties of sintered tungsten materials was investigated, based on
detailed analysis of microstructure. The tungsten materials was fabricated by a hot pressing
process using a Sym tungsten powder. The titanium powder was utilized as an additive for the
consolidation of tungsten materials. The properties of materials were evaluated by a three point
bending test and Optical microscope.
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Fig. 1. Effect of additive content on the flexural strength of Fig. 2. Effect of additive content on the relative density
pure W and W-Ti materials. of pure W and W-Ti materials.

Fig. 5. Optical microscope of sintered tungsten Fig. 6. Optical microscope of sintered tungsten material
material. titanium 3 wt%.

[& 1 2 8]

1) Hongtao Wang, Z. Zak Fang, Kyu Sup Hwang, Haibo Zhang, Dave Siddle, “Sinter-ability of
nanocrystalline tungsten powder’ , International Journal of Refractory Metals and Hard Materials,
Volume 28, Issue 2, March 2010, Pages 312-316

2) Chai Ren, Z. Zak Fang, Huan Zhang, Mark Koopman, “The study on low temperature sintering of
nano-tungsten powders” , International Journal of Refractory Metals and Hard Materials, Volume 61,
December 2016, Pages 273-278

3) Xu Wang, Z. Zak Fang, Mark Koopman, “The relationship between the green density and as-sintered
density of nano-tungsten compacts” , International Journal of Refractory Metals and Hard Materials,
Volume 53, Part B, November 2015, Pages 134-138
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Motor Driving Test of Control Module for Auto Training System

Seok Jo Go', Jun Young Baek? Sung Min Yoon?, Chi Beom No? Tae Hun Kim?, Byung Su Cha*
Min Cheol Lee®
Dongeui Institute of Technology'®#*, Ronfic Co. Ltd?, Pusan National University®

Abstract

In the previous study, we designed an auto training system that can effectively manage the
exerciser while supporting the strength movement. The auto training system consists of a cable
mount module, a system control module, and a training information monitoring module. This study
evaluates the motor driving for the control module. In order to verify the performance of the
control module, trajectory tracking experiments were performed on nonlinear input trajectories and

repeated input trajectories.

2 AT AdAFoles 48 & HIsHA £eAE s oR AT e LE EYolY
Al2=®(auto training system)< 7NE3}7] f8 AolE 5717 F2 EE(cable mountable module), Al =% A|
o] E E(system control module), &% X R UE ¥ X E(training information monitoring module) 5< |23}

A A

RATHI-3] # AFelM = A Aol A Aztd Aol mEdd e 2Y % B7FE skl g

oAl Agdfol A AlE Alojr]e] dAS Fig. 13 2u1]. DSP 718k 10171 & A gste]
Aetgon demyE 9, £ T ARZE yjdtow Aojrt HEE & Fig. 2+ EEH 7% 37tES
Ag Aol e BH A2dS UEhdt

Fig. 1. System control module Fig. 2. Test of the system control module
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1) Yoon, S. M., Baek, J. Y., No, C. B, Kim, T. H., Go, S. J., Cha, B. S. and Lee, M. C., “Design of a Control
Module for Auto Training system,” Proceedings of KSMTE Annual Autumn Conference 2016, Jeju KAL
Hotel, pp. 16, 2016.

2) Go, S. J., Baek, J. Y., Yoon, S. M., No, C. B.,, Kim, T. H., Cha, B. S., Lee and M. C., A Study on Design
and Manufacture of Auto Training System,” Proceedings of KSPE 2017 Spring Conference, pp. 50, Ramada
Plaza Jeju Hotel, 2017.

3) Go, S. ], Baek, J. Y., Yoon, S. M., No, C. B, Kim, T. H., Cha, B. S., Lee and M. C., "Development of
Training Information Monitoring Module for Auto Training System,” Proceedings of KSIC SPRING
CONFERENCE 2017, pp. 15-16, Westin Chosun Busan Hotel, 2017.
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Fabrication of Silicon Carbide Materials for High Temperature Gas Turbines

Moonhee Lee', SungWon Kim', Jongho Lee?, Jinkyung Lee®, Sangpill Lee® )
Dong Eui instute of technology'?, Dong Eui University®

Abstract

In this study, the fabrication of liquid-phase-sintered silicon carbide (LPS-SiC) ceramics were
investigated. In order to obtain bulk LPS-SiC material, SiC powder, and sintering additive powders
Al203 and Y203 powders were mixed and sintered by hot-press. The obtained LPS-SiC were
evaluated with sintered density, microstructure and flexural strength. The LPS-SiC showed high
density and flexural strength by eutectic formation of sintering additives at sintering temperature of
1820 C. The flexure surface showed the fracture mostly at particle interfaces where the secondary
phase of sintering additives exist.

1. M &
71Ee] 12 FH5AEE YHAY 5 A= AZY B A H(Ceramic Matrix Composites, CMC)&= 29
A 53 AR, d4 BT 31E Y g o R A EEAAER HEo] FHASHA AlxEa 1.

5]
53], a2 ZF2EN Zopdl M= BNl Sl s, Ml grEhe-E 5 a2 G AREEE VY] aEAR
7F 1000 C ol/del Aol dstz Qg ArgAger, 48 FFS AdMeE B WEEAl FdE CMC
o] A& we A77h AAH L k. CMC F &3FASIOE ol &3 HqAs= 1000 T o]delM
44, WA, WAk, shehe ot o R 7S wa glof, 9 AR Ui 2 O AzTAe FRT)
sttt & AFoAE 2AANMAE o] 8T AL A SIC AgkHze Ax B o e UE w4z
4, = 545 A

T

N
rit

=

2.1 A HE 2 Malum

E Ao AAAZA(Liquid phase sintering, LPS) & 3}4F A (Silicon carbide, SiC) Algtg 2= A Z+=
SiC &% A2ZH7MAZ ALOs2t Y,0:5 ALOy Y,04 =15 FAlo 10 wt%e] &= 7 #FH(ALO; + Y,0,)
o2 fA4E Y (Planetary Ball-milDell & &&3k & st~ (Hot-press) &4l o8] AZAAZx s
SiC #%e HHYdE 03 p¢gm? Ibiden Ltd. Japanite] S ALE3c}. stz 2o 4L A%
1820C, FAAIZE 1A%, 2248 15 MPa, of2 9712 3ttt 40 x 40 x "4 mm= A Z¥ LPS-SiC
AE= YH 2mm, 77 1.5mm, Z°] 2omm=E 7taste], nMz4], 25 54T SEAZALE AAlsA
v 22 FALE AAEn Z(SEM)e 93k gebd Bz U xE= ol 27w v 2~ (Archimedes’ principle) ol

Aui
o HESA, Wi ET 3H wdAdE St AgEAHE =Esdith

AN
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3. d3 % E2

HoAgolA 2A2FNAY =l 23 LPS-SiC Aty 29 o]2d k= 345 g/em’eld, A&d 422
A o2 7| dl 2w 9d) 318 g/em’E SHH O], o2 Wxeo] of 92 %ol dFdis = BEE A
th ool LFH SIC (&84 2730 T)Y B Alolo] EA e 2AH A ALOs?F Y.047F 1760 T ol
A FEHAE JHAER AAR% 1820 ToA Ft dAdsto o] =99 SiC Ao 5dols 2 A%
of A 9IS v RAow AddAT LPS-SiC A7 HI4dEs H 400 MPa9d =2 #Fxs AY+s
2w Azl sl 7|dd Aoz ATETE Fig. 1 & LPS-SiIC A#9 swdwS Jeha gl
SiC At e o8] A= A "UstA 224xo = Aol Edr. 53], sdHd A =g A
Hol s FREAoR LZAHIMA &0 &3] =8un, Feto] SiC Yuiaty] B 2 24 H7HA 9
JA TG o 7]Qldl= RS & 4 Uuh o= ool Ao LA IIA L] WAL AARRAel = F & H )
T 2 5 AR AL 22 dFS H 28 st WIS Ao & Aoz AyZE

A E 434

Al A
Y02 2s &

iC Azt ze] A

S
 AFRAYS o8 XA

o

1. LPS-SIiC Met¥ =% 1820 Co AAL=A nAFTIAe] F&e AFF POz oF 92%9 %2 A
=k oF 400 MPa®] Z&=E HEh ATk

2. LPS-SiC Algtej =] spghe F2 97uy] e s Holw, dF 9

A M e 22Hd7HAe SHo &
ZE)o] 2AAIAL HAIFRAY mFo] oo Ao FE A

2 Helth

o

[2t 1 2 8]
1) Li Longhiao, “Comparison of cyclic fatigue behavior between C/SiC and SiC/SiC ceramic-matrix

composites at elevated temperatures using hysteresis dissipated energy”’ , Composite Structures, Vol.
150 (2016) pp. 41-52.
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Thermal Properties of Silicon Carbide Materials for High Temperature Gas Turbines

Jun Yeab lee', Sang pill Lee?, Jin kyung Lee?, Moon hee Lee®, Sung Won Kim?)
Dong Eui University!"?, Dong Eui instute of technology?

Abstract

In this study, thermal shock characteristics of LPS-SiC materials were investigated. In the
LPS-SiC material, SiC powder of initial 0.3 #m and Al203 and Y203 powder of 1 m were used as
sintering additive. During the liquid phase sintering, the sintering was carried out at a temperature
of 1820C for 1 hour under a load of 32kN (argon atmosphere). The density of the LPS-SiC
material was 3.11Mg/m’ and the porosity was 5.48%. The bending strength of the base material
was 600 MPa Respectively. The thermal shock test was repeated 5, 10, and 15 times at 300C, 50
07, 600C. Respectively, and then subjected to 3 point bending test. Cracks occurred at 300C and
500C repetition times, but the strength distribution was similar to that of the base material, and
the strength was slightly increased at 600C.

1. M 2

Alebe] 534 8 (Ceramic Matrix Composites)= L=olA ¢35 7|44, 44 543 38H4 g d&
WS-SE A28 T2 A ol 3—‘1“‘:‘ FEAAZE AFEE T k. BE Mg A5 F SiC Algke
S uFE, 1R, G d9F A 9 =& d AR 2 5% VAH Ao st ¥ B
TES T3 A AgE EgdAEE ZA AV J Ve A HY, A4 JlEd A s 948 2
#dd TA7=, AY T4 Ve, 1A AEE Vs, 29 34 Vs gl Fa AT W&ot 7 7]
o= HA7E(FAE HE, dolFg4dE, s 2 ) 7HE VisEd, A2k dnh AV §)
2 EA Hrl 7]Eo] Ak At BgA R ATE A FEAAR EREH VEEY 2 o] &9
A @a, 128 AT Az EgisAE MTCRMissille Technology Control Regulation) %

ITAR(International Traffic in Arms Regulation)o] W& FI3FA] At EE 07 F=ZFo] HA3s FAHL
dom, A AT MHE wEee] & Ha ok SiC AlEtEle]l aie, a9k 5 FEe] kg Al A
Abgo] F7Fshel wheEl, 2ol Als A digh AFrF Hasith AS S wEl Az E54 0]
dhAlsl=d F43 2% WHElE Q8 AR50 d8Ho] YA O]E‘”ﬂ 59 &4y g7t 0101”

FoRleng wE PE WA AEE AT AN G A7) Bach, L ATl et i
5 S 91T SIC AT Adsted Ad 54 B, 0Y 454 A9E ekl 2w 548 2

A3

21 AlH M=

%7l A¥EA+= A4 A2ZA(Liquid-phase sintering) &4 o2 A Zsiy o, TEEe %27 AHH 03z
SiC #%(biden Ltd. Japan. 03m)¥ 22 H7H=Z 4,0, v,0,(ERELAR. 1mE  AHEsHATH
Al Oy, Y,0,° 297 Zei=s Fasto], 2243700 244 (41,0,/ v,0,=1.5)5 Z2AsaL. 27 &
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g £d=s A=A F

58 443 EU(Planetary Ball-mil) o2 £3sle] 43 £ 53 AA

E2313te] YH] 40mm, 57 5mm, Z o] 40mm-4 B Bxo Yo 1247 (Hot—press)ol A 1820T ¢
SRR A Bt k22 Bl Atk Alxd GdadAE v 4 $4 AR 348 F34
S 98 YUH] 2mm, 57 1.5mm, Z o] 25mmi 7}4—6‘}93\1:}

22 5 o S AE

LPS-SiC A&l 454 545 B7ket7] g8kl wbs 454 A
of We AF2d SiC A 2} S % 5 2 Zo
YA A=A 7) FHAE T A B &l F3A1A SRt xgqs}ikq_ 1 ;z, 2}-5}3)
Moz Aldd EUs #Esta 34 NEE oA *‘Al it SiC }_%101 A1203
Y2035 10wt%2 Ab&ata &~z z4 9
A% ok 8009 L%t o

3kt

T d }\]_o]i
Z

NFaAd @3fatae] 2d WES 3112Mg/m* 2, °1F B 94%] dFehs v WEE R
oleld A Wi AT 2AAVE WU R AEE A% HSE AFHeR AFEY A5 WA=
= Wi 612MPa®l & AL wXEE Holal, A300CANA wHE dFA AE Al Fig. 1.3} o] el A 9]
Tddo] W= AL FFAMG S ol &te] BASSATE A300T, AS0TAA FHAAM ] Fho] LT
AAT Az Amols dFE WAA &3 Fig. 2.9 2 ZAY BA FAG A= B¥ES BT $

il

ARk AB00TCA g =7k of 150MPa J %= %53k 7507 800MPa®] #x= #X& Holal §laL, 7H
w7 248 AR FULEE o 950MPacl 23t
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Fig. 1. Optical microscope image of surface crack of SiC

R Fig. 2. Flexural strength for number of thermal shock cycle
ceramics

4. 8 E
B oAFo| s AEuIE SiC E8E o] &3to] 7FdA A7 (hot press)S AFg&3lo] LPS-SiCE A Z3}aL
dF4 5SS 29 HE3Fd we Hrrsnh Ald - 33 wEAAgoR AR EAS Ao
g 2o 488 At
1. €374 300Ce 500CAME AlgdHe| ddo] FASFIA T Fert ZAe ZF=ef FAS X5 B
ST},
2. 454 600ColA= AlgdH] ddo] HASIAAR w7l BARY 200MPa 4= S7FekAth. o=
TEAFo e a2 Ayzec
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1) L.G. Crouch, M. Kesharaju, R. Nagarajah, “Characterisation, significance and detection of manufacturing
defects in reaction sintered silicon carbide armour materials” , Ceramic. International, vol. 41 No.9, Part

B, pp. 11581-11591, 2015.
2) Lee, S. P., Cho, K. S., Lee, H. U,, Son, I. S., Lee, J. K, “Microstructure and Thermal Shock Properties
of SiC Materials” , The Korean Society of Ocean Engineers., Vol. 25, No. 3, pp. 28733, 2011.
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Trend analysis on development method of toxic gas evaluation method Of
building finishing materials

In Ku Lee', Jung Sik Kim', Jun Pyo Jeon', Do Jin Moon'
Safety & Environment Test & Research Center, Korea Marine Equipment Research Institute’

Abstract

Until now, combustion toxicity evaluation of finishing materials was assessed as average time of
activity stop of laboratory mice through gas toxicity test (KS F 2271) using rodents (mouse). But,
animal test is regulated to be conducted within the restricted limit according to recent revision of
animal protection law (Ministry for food, agriculture, forestry and fisheries) and laws associated
with laboratory animals (Ministry of health and welfare) and relevant experiments are reviewed
through animal testing ethics committee. Because of, It was conducted as a fundamental experiment
to address 3 principles of animal experiment and to provide an alternative test to animal testing
that is regulated by national building codes

1. M &

AZe gEsh Frol we FAA AUA] AN dray] dete] HAY FAEEES =F >
A% oA AT o A% wablel U 35 BoAAsIslee o lFuE gy
AR, A3 AFE gk Amel Wel ASAsbe KS F 2710 whe shageld Awoel A
ST AT BENEW (5 AFAAADAEY) 2 ATFEo BE BRIl B FEAY
&A@ Qo] AELFe] Bl wAste], qAAAALE Ay Y.

=

2. &

r

1 8l
A %El”rﬁwl*ﬂ S= WAAY QG TS FEAST LA A2011-39%5 0l o7 FrPpgel 9

& BAGAAKS F ISO 1182) Z ﬂiaula A F(KS F ISO 5660-1) 2 7h=fral 4 AR (KS F 227D)<
AAste] O AREM ERSGES Ho Atk o] T ThARIAAA TS Al m% A7 8t 7h davhsel =
ZHNE W YERE ﬂ%ﬂio A lﬂ(mm)-—g =Astel A Mg ol o] Hu AEwE sEeta e
B, o] Al w9 A s=HEe Aol H dad 495 Aefstis AdHL i Ay
ol A nk AA s AL gl

2.2 CHA| AlEYEIHE

JAUERE e g2 desled A9 Busd fA0¢ BlAes Nddas 3 g e

g gAY AAE BW AFEE) FRYFAAA Felo] Basth EF Ax A WAFHE F

Sl ad AT A AABA D Ak A LA o £ % AR A 54 PG
Sahel oAl AW AT QA 9l
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3. d3 % E2

Al Al 7had wdd QA =dol RS vk 7 2dE 44 AdE vhese %S Fu
A=dl ofel Zhztel G FFel #ato] ArF W H A

b b A s FadsGAANT(F NS ST ofn BT Tt =d 5 AT =
545 FT-IR, w47, 2FELdTS St 43} splon, ol T8 759 ST ddds
GAARZEE] FRA S A stk e A BAskE Ferbsel mEqE APE vk 9
& Foto]l A=A B4 AGA A E A

Fig. 1. Gas Toxicity Test Fig. 2. FT-IR

4. 8 E
Al AEAES S8k 271A P ol mEHASE Sl B 5 Ao U 94 g9

= AT

1. 52414 KS F 2271(AFE] W A5 3 729 ddAd Agdd)E sARd 2o SO 4
ISO 19702(Toxicity testing of fire effluents — Guidance for analysis of gases and vapours in fire
effluents using FTIR gas analysis)® #2413} FED #< AAS 3o I E =42 F IS
sl al g,

3. 7k BAI QA% BA, T M9 axol BY el @ AASYAINTEE A o))
Sel W BE AR 7 AFBEAAAL AR oA T2 AAAS AU, FF ATE
Fotol FAVEAAANL @ AARA Ao F7b A Fokel A% ATt APHT YL
shat

1) Minister of Land, Infrastructure and Transport NOTIFICATION NO.2015-744[Flame retardant
performance and fire protecting structure standards of Building finishing materials].

2) Korea Industrial Standard KS F 2271:2016 Method for Testing method for gas toxicity of finish
materials of buildings

3) ISO 19702:2006 Toxicity testing of fire effluents—Guidance for analysis of gases and vapours in fire
effluents using FTIR gas analysis.

4) Development of evaluation methods and standards for combustion toxicity gas of building finishing
materials through combustion gas quantitative analysis, 2014.
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Trend analysis of fire performance evaluation of building exterior insulation
materials

Jun Pyo Jeon', Jung Sik Kim', In Ku Lee!, Do Jin Moon'
Safety & Environment Test & Research Center, Korea Marine Equipment Research Institute’

Abstract

Fire from outer wall insulation is becoming a social issue in both domestic and foreign countries.
Currently, insulation is assessed according to the test methods prescribed in the construction
method, but is exposed to fire risk due to differences in construction methods and methods of
performance evaluation methods. Thus, this thesis discusses the flow of system improvement
through a mock fire test.

.M B

Ao ALs7h BAFl W AT 9 A% FREA B J1EdA @ g G} AT S

AR 404 Qo] ik e Tl wrh BE FAB0E Auelol don AZTo] 133

delon AFEe] 1t A7 B4 T A4S A@uaer A9 Aol Yo 1o W ool

A94A Aojo Bk AT G AWl WAH WAL A WEA] G 3T 2329 A
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VoA AR ARE AR Hags Ed do
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Bbg e EAM AFA AR A4 F AviFsA 3y
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2.2 B
21 2L LH’“IIIE°I NEERT
A A%Ee] AR L A REe A5Hbe SELER LA AWI5TUEASE g n) o
ANEE B S S BATE AIZl mhe Boksn g P AEe FRAdR 2 g ao)
745 KS F ISO 5660-1(Z7F=2 v e H)d et THE=d e SMJ/molst 2 101t ﬁﬂ%”&%% 200kW/ m?
et TAe Al Figue 13 Figme i @) 832 sl S A9 e s nelta gy
Al 2Rz A9 544 FHow 849 4% Bscksa A4 Ao 39 FHoz g
o] Harslo] EHeldsol A WAANIE At duslel Aw Aus A W st

2.2 MCOHHESIA AlE

¥ gdAe NS FrpEHoR o) Ha ¢l BS 8414% 9 FRE ddxgw g4 b
ot 22 UstA e A2y 58 Hrists Wyolt A4 Ui H Rz R %%fs}% 3lA dste] 3}
dol xEH:= A2 X F 52§ S AEE BAT + gon $H02 PAE 9L

A 2 A ot

2oy wpzt A5 E2] Hrlel| HH s

BS 8414 #H7} ¥H & Figure 3ol4 HE nvpel Zo] Aad 4 AHZHE 2500 mn A HolA e 2%=7}
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Fig. 1. Cone calorimeter test Fig. 2. Insulation

Fig. 3. BS 8414 Fire performance of external cladding systems. Test method for non—loadbearing external cladding
system fixed to and supported by a structural steel frame
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1) Minister of Land, Infrastructure and Transport NOTIFICATION NO.2015-744[Flame retardant
performance and fire protecting structure standards of Building finishing materials], 2015.

2) Korea Industrial Standard KS F ISO 5660-1:2013 Reaction to fire test — Heat release. smoke production
and mass loss rate - Part 1 : Heat release rate(Cone calorimeter method), 2013.

3) BS 8414-2:2017 Fire performance of external cladding systems. Test method for non-loadbearing
external cladding system fixed to and supported by a structural steel frame, 2017.

194



20178 & st=a4tY

IR, AL BAS2 A
SI2ZRMGHUAD KRR SOIES? SI2Z 2 EHE SFHHA?

An experimental study on the coaming projection length of a large-size fire
damper according to hydrocarbon fire conditions

Tai Jin Choi', Joung Sik Kim' Sung Ho Park? Sung Cheol Jang
Korea Marine Equipment Research Institute!, Dong—a Fan & Blower Co., LTD.?, Korea Avotion
Polytechnic College®

Abstract

In this study, Fire resistance test was carried out to obtain class H-120 thermal insulation &
integrity of large-size fire dampers according to a hydrocarbon fire conditions. Specimens were
fabricated three different types according to the change of the coaming length which were
measured surface temperature by performing the fire resistance test. As a test result,
specimen-1(500 mm coaming length), specimen-2(800 mm coaming length) were exceeded thermal
insulation acceptance criteria at 34 minutes, 73 minutes respectively, but specimen-3(1,700 mm
coaming length) was satisfied thermal insulation acceptance criteria during 120 minutes. The test
results showed that the unexposed face coaming length should be 1,700 mm in order to obtain the
H-120 class fire resistance performance of the large-size fire damper(1,200 X 1,400).
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Fig. 1. NPD HC time—temperature curve

Fig. 3. Specimen—-2(coaming length 800 mm) Fig. 4. Specimen-3(coaming length 1,700 mm)
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1) IMO Res. 307(88) : Adoption of the International Code for Application Fire Test Procedures, 2010.

2) Standard for Certification—No. 2.9 /Appendix A-Type Approval Programme No. 470, June 2003.

3) Choi, T.-J. Kim, J.-S. Lim, Y.-S. Lee, K-H, Kang, H-G, Park, S-H, Kim, Y.-T. “An Experimental
Study on the Fireproof Performance of Fire Damper According to Change of the Insulation Conditions
on the Exposed Side and Unexposed Side of the Coaming” , Journal of the Korean Society of Marine
Engineering, Vol. 38, No. 1, pp. 99-104, 2013

4) International Convention for the Safety of Life at Sea,(SOLAS) 2012.
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Analysis of Traffic Sign Classification
using Multiple Image Preprocessing Methods
Qing Tang' and Kang-Hyun Jo’
The Graduate School of Electrical Engineering, University of Ulsan'
The School of Electrical Engineering, University of Ulsan, Ulsan 44610, Korea®

Abstract

This paper presents a method for traffic sign classification using a 2-stage ConvNet. In this method, we
compare different input which are RGB, grayscale, YUV images. Also we use histogram equalization to
enhance contrast of input images. We also normalize every input image in the range (-1,1) as the
preprocessing step. To increase robustness of classification model, we apply a dataset augmentation algorithm.
Experimental results show that the method is effective in classifying traffic signs. Also the appropriate input
images can improve classification model’s performance well.

1. Introduction

Traffic sign plays a significant role in the regulating traffic behavior, ensuring the safety of the traffic and
guiding the vehicles and pedestrians.

Generally, the traffic-sign recognition system includes two steps, which are detection and classification [7]. A
number of research solve the detection and classification simultaneously [1]-[3]. Traffic sign recognition
technology is regarded as a challenging task due to diversified backgrounds and various complexities, such as
view point variations, lighting conditions, various types of sign and different resolution of the traffic sign input
images [2, 3].

The model can classify 43 categories of traffic signs. The model can classify 43 categories of traffic signs. To
train and evaluate the proposed system, the GTSRB dataset [4] is utilized.

2. Image Preprocessing and Model Architecture
2.1 Color Space
The size of each image of GTSRB dataset is not the same, we resize all the image into 32x32x3, represented
as [0, 255] integer values in RGB space. For choosing the better color space, we also transfer image from RGB
to YUV color space. Classes of dataset are 43, such as, Speed limit, No entry and Keep left, etc.
2.2 Histogram Equalization and Normalization
In the real world, in order to be easily recognized and distinguished by the drivers, traffic sign are always

designed in specific shapes and high saturated colors. We try to adapt histogram equalization to imput image to
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improve saturation, so the model can capture the high saturation region of traffic sign well.
And the second step is normalize image from (0, 255) to (-1, 1). Normalization can reduce the effect of

illumination on image.

2.3 Dataset Augmentation

Dataset augmentation helps us generate additional training examples, also reduce the effect of dataset imbalance,
which will lead bias toward the classes which have more samples and lead to misclassification. We use dataset
augmentation algorithm [5] and we just change the brightness of input image.

2.4 Model Architecture

The architecture of neural network in this paper is a 2-stage ConvNet [5] which been proposed by Pierre
Sermanet and Y. LeCun [6], and we change a little in S4 layer [5]. Also we add a Dropout module before the
last layer of fully connection. The dropout probability is 0.5. Using the dropout unit can avoid over-fitting to
improve validation accuracy.

3. Experiments

We focus on the German Traffic Sign Benchmarks (GTSRB) data set to evaluate the method in the paper, the
GTSRB dataset consists of 43 classes of traffic sign. To evaluate the effectiveness of the different preprocessing
method, we report the result of the experiment.

In Fig.1, 'Gray400 0.9367' means that the input are grayscale image, also if there are less than 400 samples in
one class of GTSRB dataset, we will generate samples using dataset augmentation algorithm for that class until
the number of sample reach 400, and the test accuracy of the Gary400 model is 0.9367. 'HE' means that the
input are RGB image with histogram equalization step. 'RGB' means that the input are RGB image without
histogram equalization step. 'YUV' means that the input are YUV image.
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Fig.1 Accuracy of training and test step. The abscissa is epoch, the ordinate is validation accuracy. The number which
behind the model name are the test accuracy of the model.

From Fig.1(a) we can see that using grayscale image to train the model can achieve better accuracy rather than
test accuracy, also histogram equalization could not improve model performance in both validation and test step.
In Fig.1(b), we compare these two methods which are using RGB image with histogram equalization and using
YUV image as input. The experimental result shows that using RGB color channel can achieve better accuracy
of the validation and test step. Compare with the model ‘HE400’, ‘HE1000’ generate more image for training
using dataset augmentation algorithm. And the result show that dataset augmentation has a great help to
performance.
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4. Conclusion

We presented a traffic sign classification method based on Convolutional Neural Network architecture. We
compare different preprocessing method for traffic sign classification model. In the future work, we will use RGB
image to train the model. Also, we will try to use other neural networks to classify and compare with 2-stage
ConvNet which we use in this paper.

[References]

1) C. Fang, C. Fuh, S. Chen, and P. Yen, "A road sign recognition system based on dynamic visual model," in
The 2003 IEEE Computer Society Conf. Computer Vision and Pattern Recognition, Madison, Wisconsin, pp.
750-755 (2003).

2) Miura, T. Kanda,mand Y.nShirai, "An active vision system for real-time traffic sign recognition," in 2000
IEEE Intelligent Transportation Systems, Dearborn, MI, USA, pp. 52-57 (2000).

3) S. Vitabile, G. Pollaccia, G. Pilato, and F. Sorbello, "Road sign Recognition using a dynamic pixel
aggregation technique in the HSV color space," in 11th Inter. Conf. Image Analysis and Processing, Palermo,
Italy, pp. 572-577 (2011).

4) Stallkamp, J, Schlipsing, M, Salmen, J, and Igel, C. “The German Traffic Sign Recognition Benchmark: A
multi-class classification competition.” In International Joint Conference on Neural Networks, (2011)

5) Q. Tang, L. Kurnianggoro, K.H. Jo. “Traffic Sign Classification with Dataset Augmentation and Convolutional
Neural Network.” In 9thInternational ConferenceonGraphicandimageProcessing,(2017).

6) Pierre Sermanet and Yann LeCun. “Traffic Sign Recognition with Multi-Scale Convolutional Networks.” In
2011 International Joint Conference on Neural Networks, IJCNN 2011 - Final Program, pp. 2809-2813 (2011)

7) A. de la Escalera, .M Armingol, M. Mata. “Traffic sign recognition and analysis for intelligent vehicles.”
Image and Vision Computing, vol. 11, n. 3, p. 247-258 (2003)

199



A0/0F ItAEL|T, T2s?
SAHHEHD UBHHEHR MM EEHZ2E
SAHHE D M| Bere?

=

Exploiting Different Shape Features for Fall Action Classification
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Abstract

The number of older people living alone has been increased over the past years. It is observed that fall
and resulting injuries have become a major health problem among those older people. A vision based system
for fall action classification from other actions would be of a great help in this case. But the inherent
problem is the choice of features, which can distinguish a fall from non-fall action accurately. So, the
proposed method exploits the bounding box and elliptical features over the human silhouette, separated from
background. All the experiments are performed on top viewed Kinect depth images of UR fall detection
dataset. Results showed that ellipse based features are superior to classic bounding box based features.

1. Introduction

Falls are one of the major cause for injuries and hospitalization of many older people. According to a study
[1], 13% of 828 older Korean adults living in a community experienced falls during a period of one year. As
the older people living alone are rapidly increasing in the society, in the absence of care taker, a fall event
unattended could lead to a serious injury and hospitalization. Many automatic sensor based fall detection systems
were developed to detect and alarm the caretaker in the occurrence of fall event. However, these systems often
cause discomfort to wear all day around and easily prone to vibrations from surrounding environment causing
false alarms. So the concentration has been shifted to develop RGB vision based systems to exploit the rich
information offered by surveillance systems, but these are privacy intrusive and easily subjected to occlusion. In
the proposed method, top viewed depth images has been considered to deal with the problems in the former one.

2. Theory
2.1. Shape features

Vision based systems uses a variety of features namely shape based, posture based, spatio- temporal, 3D head
change and motion inactivity features [2]. The shape of the human varies drastically during a fall when compared
to other non-fall actions like walking or standing. In [3], height, width, depth of a 3D bounding box features are
used for fall classification. In the current method different bounding box and ellipse based shape features are
exploited to choose features which are more helpful to classify a fall from a non-fall action. Seven bounding box
features namely bounding box height and width, area, centroid, orientation, extent and eccentricity are extracted.
The ellipse fitting based features considered are major and minor axis of the ellipse, area, centroid, orientation,

extent and eccentricity. The area represents the number of pixels and eccentricity is the measure of aspect ratio
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and the extent is given by the ratio of number of pixels in the silhouette to the bounding box or ellipse.

S

FExtent =
be

The centroid, orientation of the ellipse changes greatly for fall and non-fall action and is calculated from the
moments [4]

3. Results and Discussion

The experiments are conducted over 760 image frames from 5 videos of UR fall detection dataset [5]. Two
classes are defined, fall and all the other negative samples as non-fall. The non-fall events considered are
walking, standing and no human in the frame. A fixed background Fig. 1. (a) is manually selected and
foreground is extracted from it by performing frame differencing with any current input frame (b). After the
foreground extraction (c), the largest connected component is extracted which is the human silhouette (d). The
bounding box and ellipse features are extracted from the silhouette and given as input to a binary SVM
classifier. Two classes namely fall and no-fall are manually labelled for the training purpose and the classifier,
classifies the action as one of these classes. One half of the dataset is used for training and the other for testing.
Sample bounding box and ellipse fit results are shown in Fig.2 and Fig.3. The experimental results shows the
supremacy of ellipse fit features over traditional bounding box features with an improved accuracy of almost 5%
as shown in the Table 1. It is observed that the accuracy of the system is affected in the case where human
body touches the nearby chair as shown in Fig.4
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Fig. 1. Human silhouette extraction
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Fig. 2. Examples of bounding box results for a non-fall and fall action
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Fig.3. Examples of ellipse fit results for a non-fall and fall action
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Features Classification accuracy (%) Sensitivity(%)
Bounding box 85.64 79.81
Ellipse fit 90.93 91.11

Table 1. Performance evaluation of different shape based features
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Fig.3. Examples of ellipse fit results for a non-fall and fall action

4. Conclusion

The paper exploits different bounding box and ellipse based shape features for the human fall action
classification. The shaped based features are extracted from the separated human silhouette. A binary SVM
classifier is fed with these features and classifies the event as fall or non-fall. The experimental results shows the
robustness of ellipse fit features over traditional bounding box methods. In addition, both the features are
observed to be insufficient for the action classification when the human silhouette is in touch with other objects
in the environment.
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Vehicle Contour Segmentation Using 3D Point Cloud
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Abstract

This paper proposes an 3D contour segmentation method based on active contours model. After the
background and ground are removed, the 3D point cloud maps to the 2D image. Then the 3D density
gradient and the signed pressure force are used for energy minimizing. The extracted contour of the vehicle
has higher resolution and lower noise, this method has a high practical value.

1. INTRODUCTION

Contour detection is an important part of the research in computer vision and has a wide range of applications

in visual processing such as target recognition [1], surface reconstruction [2], etc. The one-dimensional contour
structures from a natural scene can be used to characterize the appearance and shape of an object and determine
the boundaries between the regions, thus extracting the object contour clearly and accurately has great
significance for the subsequent processing. It is also helpful for the study of image understanding.
The geometric contour detection method [3,4] uses the geometric techniques such as linking, clustering, and
simplification to find the contours. It has higher compression ratio and smoother representation compared to the
pixel based method. The active contour model is used for target contour extraction in point cloud [5,6]. It is an
energy minimizing. The deformable spline is changed by image forces that pull it towards object contours and
internal forces that resist deformation.

2. PROPOSED METHOD
2.1. Shape features

The vehicle locates in front of the rotating 2D laser scanner and water cannon. The 3D point cloud data
acquired by the rotating 2D laser scanner is used to get the vehicle contour to control cleaning the vehicle. The
vehicle contour segmentation method proposed in this paper is shown in Fig.1.
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Fig.1 The block diagram of vehicle contour segmentation

The ground data in 3D point cloud are removed by random sample consensus (RANSAC) [7] which finds the
maximum plane by repeatedly selecting some random data in 3D point cloud. The location of the vehicle is in
the approximate front of the laser scanner, so the scan center area must be the vehicle surface area. The points
in the scan center area are used to calculate the approximate average depth value of the visible vehicle
surface. The point cloud data of visible vehicle surface are acquired in the area defined below, then the
background data are removed.

— 10000 < z < 10000
Z,—1500 < Z < Z, + 1500 (1)
50 < y < 7000

The voxel is used to represent each local area and map the 3D point cloud to a sparse 3D matrix. The
intensity of the voxel is the number of the point inside the voxel. The 3D density gradient is calculated by the
difference of the intensity between adjacent voxels.

D($7y72) = Z [JA:1:+:1:,Ay+y,Az+z_‘].7:,;1/,/:]2 (2)

ALALA,

After the 3D point cloud mapped to the 2D point cloud on the vertical plane, the x-axis and y-axis of the
vertical plane are rasterized by the interval 4L. Each grid on the plane corresponds to a pixel on 2D image. If
at least a point is in the grid, the pixel value corresponding to the grid is set to 1, otherwise to 0. Then the
dilation is used on this binary image to get the 2D vehicle image. The kernel matrices of dilation are H. It
depends on the resolution of point clouds which decreases with the distance away from the laser scanner. The
resolution of y axis is sparse comparing with the resolution of x axis. Then Gaussian filter is used to smooth
the 2D vehicle image and connect the holes.

0540 P
Dilate(LH) = I®HH= |a a a|,a = — 3
500
05a0

The region-based active contours model uses level set to calculate the evolution of the contour. The level set
includes the area inside the contour and outside the contour. Gaussian filter is used to regularize the selective
binary level set function after each iteration. The signed pressure force and 3D gradient values are used to
control the direction and stopping of the evolution. The change value of level set in each iteration is calculated
by 4). |Vé(z,y)| is set as the 3D density gradient of corresponding 3D point. The signed pressure force
spf(I(x,y)) is a normalized signed intensity value.

% = spfU(z,y)) « aVP(z,y) W

After some iterations until convergence, the final vehicle contour is obtained.

3. EXPERIMENT AND RESULT

The 3D point cloud data of the vehicle are acquired by the rotating 2D laser scanner. The 2D vehicle contour
is used to control the water cannon to clean the vehicle. The vehicle image and the 3D point cloud acquired by
laser scanner are shown in Fig.2. The 2D binary image after dilating and the image after contour segmentation

are shown in Fig.3.
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Fig.2 The vehicle image and the 3D point cloud acquired by laser scanner

Fod L

Fig.3 The2Dbinaryimageafterdilatingandtheimageaftercontoursegmentation

4. CONCLUSION

This paper proposes an 3D contour segmentation method based on active contours model. The 3D density
gradient and the signed pressure force are used for energy minimizing. The extracted contour of the vehicle has

higher resolution and lower noise, so this method has a high practical value. In the future, the resolution of the
vehicle contour needs to be improved.
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Human Pose Estimation from Images
Using Convolution Neural Networks
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Abstract

Estimating human pose in images plays very critical role in many applications. There are many works with

many approaches that have done to deal with this task. In this paper, we briefly present some recent
solutions that use Convolution Neural Networks. We also introduce our new architecture for single human
pose in an image.

1. Introduction

Estimating human pose in Images is a key step to understand people in images and video. Given a single RBG
image, we try to define the location of important joints of the human body that can be called (2D) skeleton. It
is not only an important computer vision problem but also plays very critical role in many real-world
applications such as video surveillance, human-computer interaction, animation, digital entertainment, medical
imaging, and sports scene.

In recent years, deep learning becomes a hot topic research. Convolution Neural Networks (CNN) is used to
solve many problems, especially in computer vision. In this paper, we briefly present some recent CNN
architectures that proposed to solve human pose estimation task and introduce our new architecture for single
human pose in an image.

2. Recent works

Nowadays, there are many works that use CNN have been done for human pose estimation task. Among them,
there are 2 types of architecture that have state-of-the-art results. They are Convolution Pose Machine [1] and
Stacked Hourglass Networks [6].

2.1. Convolution Pose Machine (CPM) [1]

The CPM is a bottom-up network to estimate multi-person in a single RGB image. Its architecture consists of
two branches with many stages (as shown in Fig. 1). Each stage in the first branch estimates confidence maps.
Based on this map, the network will detect the position of joints of human in an image. Each stage in the
second branch estimates Part Affinity Fields. Based on these fields, the network finds the associations score
between joints detected from the first branch. From these result, the network constructs the pose for every people

in the image.
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Figure 1: Architecture of the CPM [1] with multiple stages. Each stage in the first branch predicts confidence

maps S’, and each stage in the second branch predicts part affinity fields Z'. After each stage, the predictions
from the two branches, along with the image features, are concatenated for next stage.

2.2 Dataset Augmentation

Figure 2: Architecture of Stacked Hourglass Networks [6]. This network consists of multiple stacked hourglass modules

The Stacked Hourglass Networks is for estimating pose of a person in an image. This network consists of many
stacked hourglass modules. The hourglass module is set up as follow: convolution and max-pooling layers process

features down to a very low resolution. After reaching the lowest resolution, the network begins the top-down
sequence of up-sampling and combination of features across scales.

3. Proposed architecture
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Figure 3: Architecture of proposed method. This network consists of multiple stages. Each stage contains 5 dense

Fan)

connected convolution layers and following by 5 convolution layers. After each stage, the prediction concatenates with the
image features as input for next stage.

Incentivized by the idea of CPM. We proposed a new architecture that consists of multiple stages. But we want
the new one be a smaller model. So, the computation time will reduce. That's why we just use convolution
layers with kernel size 3x3. In the new architecture, each stage contains 5 densely connected convolution layers
(similar with a dense block in the paper [4]). Following them are 5 convolution layers. And after each stage, the
prediction concatenates with the image features as input for next stage.

Currently, we are working on implementing the new model. After that, we will evaluate our architecture on
COCO dataset [2] and MPII Human Pose Dataset [5].
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4. Conclusion

In this paper, we introduce our new architecture for convolution neural network to estimate human pose in an
image. In future, we will evaluate our model. Additionally, we want to modify this model based on the idea
from [3] and [6] to achieve better result.
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Fig. 2. The experiment set-up
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1. Introduction

This paper describes a new approach to path control and planning system and real-time
implementation using digital signal processors for robotic manipulators to achieve the improvement of
speediness, repeating precision, and tracking performance at the joint and cartesian space (forging
process automation). This paper is organized as follows : In Section I, the dynamic model of the
robotic manipulator is derived. Section I derives control algorithm Section IV presents simulation and
experimental results obtained for a dual-arm robot. Finally, Section V discusses the findings and
draws some conclusions.

2. Dynamic Modeling

Let us now consider payload in the manipulator dynamics. Suppose that the manipulator end-effector
is firmly grasping a payload represented by the point mass A M, For the payload to move with

acceleration ;Y(t) in the gravity field, the end-effector must apply the nX1 force vector 71(¢) given by
T(t) =AM, [ X (1) + g ] (1)

where g is the nX1 gravitational acceleration vector.
The end-effector requires the additional joint torque

() = J(g)" T(0) 2)

where superscript T denotes transposition. Hence, the total joint torque vector can be obtained by
combining equations (1) and (2) as

J(@)" T(0) +D(q) G + N(g, §) + G(q) = 7(1) 3)

In order to cope with changes in operating point, the controller gains are varied with the change of
external working condition.
This yields the adaptive control law

7(t) = [P4(1) G, () + Py() G, (1) + Pe(1) 4, () ]
+ [P (t) E0) + Po(t) E(0) + P, (D) | )

where Py(), Pp(), FPo(t) are feedforward time-varying adaptive gains, and P»(/) and P (t) are the

feedback adaptive gains, and P () is a time-varying control signal corresponding to the nominal
operating point term, generated by a feedback controller driven b y position tracking error E(t) defined

as q,(1)—q(@).
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3. Experiment and results

The model chosen for simulation is a two-link planar robot manipulator. In computer simulations,
we select all parameters, desired trajectory, sliding surface, control constant, friction, disturbance, and
the payload variation.

3% wE AW (D)

A1 5H (ARM)

EaAw)
/
A6 NWO

(—) (=)

() aman

ASFH A5 (=)

2% mE A (k)

Fig .2 The experimental scene of articulated robot for
handling task of forging objects.

Fig .1 The coordinate frame of articuldted robot manipulator

4. Conclusions

This adaptive controller has been found to be suitable to the real-time control of robot system. A
novel feature of the proposed scheme is the utilization of an adaptive feedforward controller, an
adaptive feedback controller, and a PI type time-varying control signal to the nominal operating point
which result in improved tracking performance. Another attractive feature of this control scheme is
that, to generate the control action, it neither requires a complex mathematical model of the
manipulator dynamics nor any knowledge of the manipulator parameters and payload. The control

scheme uses only the information contained in the actual and reference trajectories which are directly
available.
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