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1 8.1 E412| 7112

8.1.1 34lofzh?
AR AFE ALO|Q] SjARSO|LE YRS wekol= A

* Hlojg S
+ &3 CIOEP S0 HEGPH HYEI=F FaHRI AL 72l0] [2t ClO|EIE 2T Hhe 1Y
+ A, 23} S HYEIA She SAES 2F 90| SUS|MS S510] 22102 BAIE DAY Heo] HEE2 MU= A

« 0|0|E] 4l A|AEI(Data communication system)
- 0§ & A3 E HZHFH= St=Slofet 2TEL)0f7 ZelE! HEN
- HEO| 0|5S BEYShs USAIAHN HEO| JE5, 22| L 222 9IS H0[E] A{2|AI2HMAERE)22 Lis
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1 8.1 E4l9| 2

8.1.1 34lofzh?

- Hl|0]&{ 25(data transmission)O|2t WEZ41 7]7] 210]| 2{2[e HIO|EE HIEHA S8l M=
AEst0] o 2|0 CHE A H2= HUlis A

HEH3

DTE DCE DCE DTE

«  DTE(Data Terminal Equipment) : PCL} CI2t S
«  DCE(Data Communication Equipment) : 28! S 41 23|
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1 8.1 E412| 7112

8.1.1 34lofzh?

16101 Modem 10101

« CIAI2F2|(DTE : Data Terminal Equipment)

Clloje] SLIY0| HEE ArBAL F2|2] L2l 0|5

Co|Eje] S A|AHOIM 2ISH22 H|0|EIE Sl She 7[5t olgd] YEH 71s, HE A0 71s, 719 7Is2 24
ol

AMDO

CHEHQ! |2 ZEE| AIARO| S

« DCE(Data Communication Equipment : G|0|E{ S4I 7|7])

S| H0f| HetoleS Helslks 7Isit S4l 2lids Sl ~4AlE HIoEE 2l YRR Helshs 7SS 4= FA
Lrzo = HAFEPH ZHO|Lt 7|EL CFE 2{2Y2|S 0|8510 C|0|E{E wekst7| 2t RS-232C QIE{T||0]A
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1 8.1 E4l9| 2

8.1.2 S| &+

PR 2cTwD
/- e
s J RS-232C =M UART
/
o -
e RS-485
\
N RS-422

« UART(Universal Asynchronous Receiver and Transmitter)
- HEH|ISVIM A2IE L HESTY
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. K 00X DI X 02X 03X 04X 05XD0D6X0D7Y

A
START
BIT

diolEl - 2CH = 001011008

% . DO . DI
‘ T 1
START
BIT

Cl|0|E}= LSBFE] MSB =2 = [|0|E{ 35

D2
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D4

D5

D6

D7

A
STOP

BIT

STOP
BIT
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8.1.3 2|23t E2st

(= 2y S [ 3y W

o,pon—aoy—ao—-\
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EEESES

o HE EA
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1 8.1 E412| 7112
8.14S7|EAITHIST|EA

« &7|(synchronous) 4!
+  Clo[E2b= B2 &4 Z0p 41 0| S| 7| 2 (clock)ﬁ S7HEE L0 32
- o|mf, 7|E 2SS LHAF|=FS 0L 62 510, BHotA S3sk= £2 &2io]22t g
. CHEZOI E7| EAlC2E 12C(E2 TWI, IIC), SPI £41 0| Q) °I°
A HIo|E{7} HEE|7| 20| 57| RAIE I8t AHE7|2AL: sync or SCKYE HE510] =41 S0llM= 0] S7|2AHE ¢
Alst S71E I8t
- S0 olofi HIEE +E5I7| £I22 S7|A &2 flsiA= CilolEjet 2212 ISt 28| M of4o| e
MSBRMO HP S& 0
OHAE S sdoes

ESN

FEEHNUE

E1o18 A E

Ml X(MD;B)X el X - X—_;X i X” X o (L;B)
uso XX o X >( o Yo >< O
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1 8.1 E412| 7112

8.1.4 7|34 H|S7| S

- H[Z7|(synchronous) S4I
PR

TrEl= CIO[E2] Al2tS LEHN= Al2f H|E(start bit)S 2455t H0|E] S50] 2k= AEE HIES 2

. ZtE2o| B2 5iL} 0|Ate| 2| H|E(stop bit)= XL

© HISTIA| M2 AEIE H|EQAS HIE Afolo] 2H20] FpHE0|D 2 SRRl X of 23t
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CHiksk S (simplex communication)
2| gt drsko 20k LS| LS 25t E27| HAL|0] Y= S 2E=E
- 2iCj £417], MUX S412F PWM HHA

Fo
o
o
o
i
D
0

i
°
N
o

0

i Qkdksk = 4(Half-duplex communication)
- HO|F RE2INE S5HH & S2= SHLIo[L} Wak MEhS gt o~ QU= HR|E Falsio] Qutsto 2 F4I0| 7k55H SA 2
EZ HARIE EL| BH2 o~ U0 SA|0| & = S
o S| HE QHESE 40| 0f, 227|= “talk” HES L-22| ko LAl REO)|A CHZ|(CAN E41)

2t ekdksk S A (Full-duplex communication)
«  H0|F 22l S 2SS S2E So10] HIARE SA0 ELi BH= Z40] A0 7ksS 841 2=
o A3l ok ek E419| oo, CHREL| ARE SLIojA o2

i
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| 8.1 EAlo

o .=

| 7H2

8.1.6 USART £E4I

HIEECIS| Cl|OjE] HS

TAlch: 34 M=2E Sl 4let BIESS ZE 50| 1HI0|ES 0H50] '
1HIO|E A2 9|5} ‘Start Bit'Q} ‘Stop Bit = AI2
ERROR |32 9|5} Parity BitS H|2510] ofj2] Zi=

SAICH: 1H0|=S BH|2 £2[310] 3 Hoj| 1H|SX S4 M2 3
A

Parity Bit : 2IHSAIA| &4A5|= OJ0]E{Q] 0|2 §-2E L2{F= H|E(Even parity, Odd parity, Mark & Space Parity)

N K00 X D1 X D2 X 03X 04X 05X D06 X07Y

A
START

BIT
dlole - 2CH = 001011008

e DO , DI ¥ D2 T D3\ D4 ¥ D5\ D6

] Ll

A
START

BIT
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1 8.1 E4l9| 2
8.1.6 USART £l

* Line Transmitter & Receiver
- Y &Y Mo HE TTL MeH
«  TTL A== 0|20 oFstal S417{2|of| Af|2F
e TTLAISE Q& vio} 0| 20j| Zb5tn Ha| ZH 2 9A| 51== QlEJm|0|A ICQ! LINE DRIVER/RECEIVERE Al
« CHHEAQI Line Driver/Receiver= RS-232C, RS-422 2! RS-4857} Q|2

RS-232C& 219l =20l IC
RS-4858 2}9l=2}0|H IC
RS-4228 2}9l=2}o|] IC

ofm

'/ s4AH2| gt

Line »
Driver

UART |

v

v

¥ KYUNG HEE

UNIVERSITY




1 8.1 EAlo| 712
8.1.7 RS232C &4l

»  ElA(Electronic Industries Association)dj| 2|5l 4

*  ClO|E{THU7|(DTE)Q} H|O|E1S 417 |(DCE) AfO]2| QIE{m|0]20]| ChSt

o HI7[HQI R, ZHEF SHEH|0|Z, MEKL, 41 C7|A]ZE AI|EHA Q= S5 2|

« EE|= Ojo[efe] Zou} LEE2 A|H5A| ¢S

- DTEZIQ| QlE{mjjo|20f| Clfot LB ZE3H5A| 943

«  CCITl(Consultative Committee for International Telegraph and Telephony) O{|A{= CCITI V.240{|A{ DTEQ} DCEZC| A
S H&3|20| Mo|, M HSof 3|29 ofn| 7

+ GNDZ 7|42z Msio| 7|5 HEZE AR

« 0|20 2f5l0f Z7q2| HEof| et

«  ZO|Z(full duplex, LeL2lo2 2[5 3£

«  ERZ] 37le] Moz F4IS 5t Xon/Xoffel S2|= AEL|0] 2{Ql #HHo = 2{|0{(H=4[0]3)

o FIIE HS AESI0] SIEY0H 22 Alojg = US

 Baud Rate: HZFO|L} 127F S4Me| 4 HE 3|F 712|7|= TO|ZA] 2719 Al2|H ClHlo|AF H&st A0l
Baud?} BPS= AtAlAF E£2H2
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| 8.2 PCQ} MCUZH2| EA1%[0]

8.2.1 FMEAIZ 2|5t PC2} ATmega128 51ES|0] HASG]|

« PC USB ZEQ} HASI RS232 serial 4122 ATmega1282| UART ZECQ|O| SAAH|0| A|AEHIS
74

+ PCO|A CO[EIS: 5(Tx)5H2 ATmegal280|A $:41(Rx)510] RsH= H[OIS 43
« St ATmega1280{|M TxStH PCO|AM RX5H0| 2LIE| 40| B&iet 4~ QS

.« AlX| 2E 0|0|E{E PCR} ATmega1287H0]| =
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1 8.2 PC} MCUZIe| EA12|0f
8.2.2 PC2} ATmega1282| ZE HASG}Y|

+ PCeF MCUZHe| SHIA[0E flot Sl 7|0 HEE T2t 20| 24
1) ISP#|0|=22| UART L1} HE0| UARTOS HZgt
2) Of7]A] FOIE M2 UART EE HZ A| Ru@} Tz ME IAE|H| HZ5HOE B (4pin?{UELS HIZHZEIM AFSSHEH &)

« USB-UARTE AIR5Ial A= EPIEE0] ISP 744
E{2 SAI0l UART HYE{§ HZSIAIHE HEIL|CE
CIOJE] 2157} BHME|0] 2X7t HE 5+ AUSLICL
R=C M HIZ 2 SIIXIX= X2 e 32
71 = U2, SAlHl= 7ts8 HZESHA| oM.
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1 8.2 PCR} MCUZL2| E41A|0f
Al=1. PC2} MCUZe| SAI1 2|0 ofjA]|

« ATmegal280]| S4I= ¢fot T2 ]2HS 2]t

. 2M CodeWizardAVRO||A] OF2i2} Zt0| UARTOS Tx, Rx7} & £ 9l 2 a2l

o C- 90| ZE A= rx char, tx charZ L0 AESE| 2 T)2H0| 0k=50{ 2

- Z|ZHOZ ToIRI QHof|A| of2li2f 20| 7121510] compilestH ATmegal1280f|A| A2fE & = US

I ot o

| b CodeWizardAVR - untitied.cwp | USARTO Settings

|~ Project Information [

- & Chip I V| Receiver l [ Rx Interrupt
% External SRAM

| { Ports 7 7)) . 7 =

% ?"'f.t Extemnal Interrupts I v ltansmtltetl (7] Tx Interrupt

i L) Timers/Counters

E chdog Timer

Baud Rate: 900 v [x2

:.V Anslog Compasator Baud Rate Emor: 0.2%

ok Analog to Digital Converter Communication Parameters:

i Serial Penpheral Interface [8 Data, 1 Stop, No Paity ﬂ

~qgp Two Wite Interface

» Jfﬁ Bit-Banged 12C Bus Interface Mode: [Asmhms vJ
! 1 Widem Diia libnsf anm

” KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f
AlZ1. PCRF MCUZEC| A1 2|0 ofjA|

«  ZAFE] 2z|22|2}0j|A{ USB Serial Port7} COM %

e S

« Naverd|A "Terminal VI.93b" & Z4Ai5l0{ ClRZCE B2 =

o AlsHsl Terminal T2 ]z2H
« DOpR|ateZ Connect 5}7|

A0j|A{ COM X2 tH

" Terminal v1.93 - 20141030>- by Br@y++  H Wt i
COM Por Baud rate E— Dalebl: “Handsheking |
oL 14400 57600 * ﬁ & nace
s 19200 ¢ 115200 Y © RTSATS
28800 ¢ 128000 (.7 || € even || C 15 | £ XONAOFF
38400 ( 256000 | [| ~ mak | RTS/CTSSXONMOFF J
(‘m(‘auan‘ ;lr'sp.u €2 RISt [ owe |
[ Tre [~ Swnk  atod ASCIl labls] _Scighing | TS ERCO
AuoSta Soipt | F# CReLF [ Stay on Top Graph | _Remole | I':IDSH ::m

Crt=0 < 50l

" HEX [ LogDateStamp
Stetlog| “iov | Bea/Resp | ™ Hex

[ Dec [ Bn

f t0 UART Bridge(COM4)

Hil HEAL]

ol=7] 5}
A=A 20l

| A

Z5t22 Baud rate, Data bit, parity, Stop modeZE |3

o Xpx| HE|X ¢ % B &
i X VAR o o "

oHe 5&@ 22| E82H
@& o0 Bm e

“ =

b <3 DVD/CD-ROM E2t0|2

b g IDE ATA/ATAPI HE B3

oI 716 BX|

- § B8 HE YA UEEY

p & ARE, HICIR S A HEES
WAL BX]
M PEH

pe= TR

sl ? z;(com & LPT)

. > B to UART Bridge(COM4)

&y
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1 8.2 PCR} MCUZL2| E41A|0f
Al51. PCREMCUZEC| SAI1 A|0f ojA]|

+ UARTO0j| yCiO[E{7} 5012, * OK'2f= RARS S2i%
. 824 PCEE2M C}22C U Setup? [f2f5 E{0|L T2 242 Mx|510] AlsHs|E7|

23 #include <io.h> 49 UCSROC= (0<<UMSELO) | (0O<<UPMO1l) | (0<<UPM0O) |
24 #include <megal28.h> 50 (0<<uUsSBS0) | (1<<ucsz01l) | (1<<Ucsz00)
25! [#include <stdio.h> 51 (0<<UCPOLO) ; /* Ox06 */
26 52 | UBRROH=0x00;

27 |unsigned char indata; 53 ||| UBRROL=0x67;

2| £ A2 flag H|E7} Eg =i

29 |Blvoid putch(char data) x| a5 {

30 12{ 10' EI@ OXI 57 // Place your code here

31 | while (! (UCSROA & 0x20)); 58 indata = getch();

32 | UDRO = data; 59 if (indata == 'y"')

33|} 60 B {

34 | *AIQ}E ﬂa |:|| E7'— 61 putch('_'):

35 B|char getch (void) T g — 62 putch('0");

ool i 10| 5|0 ®X| 63 putch ("K*) 3

37 while (! (UCSROA & 0x80)); B parkeh{“yatl

38 return UDRO; 65 }

39| |3 66| | }

41 ﬁvoid main (void) &1L}

42 |13 {

43 UCSROA= (0<<RXCO) | (0<<TXCO0) | (O<<UDREO) |

44 (0<<FEO) | (0O<<DORO) | (O<<UPEO) |

45 (0<<U2X0) | (0<<MPCMO); /* Ox00 */

46 UCSROB= (0<<RXCIEQ) | (O<<TXCIEO) | (O<<UDRIEO) |

47 | (1<<RXENO) | (1<<TXENO) | (0<<UCSz02) |

48 | (0<<RXBB0O) | (0<<TXBB0); /* 0x18 */

” KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f
Al51. PCREMCUZEC| SAI1 A|0f ojA]|

- Zdt
=, Terminal v1.93b - 201410307?- by Br@y++ ’ B = X
Disconnect | [COM Port—— ~ Baud rate Data bits | [~ Parity Stop bits| [“Handshaking
" Rescan || [Come ¢ 600 ¢ 14400 ¢ 57600 5 @ none || 4 4 ¢ none
e [ || = 1200 ¢ 19200 = 115200 g " odd " RTS/CTS
% CoMs | " 2400 (" 28300 ¢ 128000 7 T oeven | 15 " XON/XOFF
About.. S (" 4800 (" 38400 ¢ 256000 " mark " RTS/CTS+X0N/XOFF
gut | = 9600 (" 56000 (" custom || ® 8 || space|| T 2 || " RTSonTX [ inver
—Settings
[~ AutoDis/Connect [~ Time [ Streamlog custom BR Rx Clear  ASCll table| Scripting =c1s Ico
Setfont |
i ™ AutoStart Script [~ CR=LF [~ StayonTop ISSUU |'1 ’#I Graph Remote Josk R
~Receive

7 ¢ HEX [ LogDateStamp [~ Dec [~ Bin
_CLEAR | ¥ Avosool _ResstOnt | [13 2] €= 0 5 oty siatlog| St o] ReqResp | [ How

ok_ok_ok_ok_ok_ok

~Transmit

CLEAR |  SendFie | IU -:] [~ CR=CR+LF BREAK | [EJDTR [E3RTS
~Macros

Set Macros | [l M2 M3 14 M5 ME M7 M3 M3 M0 [l 12

13 14 15 M6 M7 Mg 19 M20 21 M22 M23 M24

I [~ +CR -> Send |
yyyyyyl
Connected R 24 [Tx 6 |Rx 0K Yy

’ KYUNG HEE
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2 PC2} MCUZte| S41A|0]
A% 2. PCOJIA ATmega1280]| A|0{4 1S ELY{7|

- 5l=9J|0] /42 ATmegal28 PORTCO|| LEDS HZ51 1 PCOJ|A CI|O|E{S Tx(£4)EH Z<20]| ATmega12801 Rx($A1)510] LED
£ Aol & U= ZETMS 2L

- 22" "1" 2 YotA ATmega1282| PORTCC| 1 t LED7} ON & 4= Q=2 0]

AN

. 2219 "3 “E HI0pA ATmega1282| PORTC2| 2 t LED7} ON E 4= Y=2 #[0f

©  HE10M = Z2 TS 'O FE0) 20| A47E 510 AR

DDRC= (0<<DDC7) | (0<<DDC6) | (0<<DDCS) |

(0<<DDC4) | (0<<DDC3) | (0<<DDC2) |
(1<<DDC1l) .| (1<<DDCO); /* 0x03 =/

PORTC= (0<<PORTC7) | (0O<<PORTC6E) | (0<<PORTCS) |
(0<<PORTC4) | (0<<PORTC3) | (0<<PORTC2) |
(0<<PORTC1l) | (O<<PORTCO); /* 0x00 */

while (1)

{
// Place your code here
indata = getch();
switch (indata)
{
case "'1': PORTC = 0x01;
break;

case "a': PORTC = 0x02;
break;

¥ KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f

8.2.5 Y= 7| 2let MEREI g getch O[5H5t|

'~

char getchivoid)
{

unsigned char data; // B8 2+ [ 0|H Whl'G((UCSROA & 0)(80) == 0),
while(! (UCSROA & 0x80) );
/1 1) RXCO=1 - =4I H{IHO| A X|X| R +=AUEX7L E0 UCEL 12| while@ #% LI2HA datagi==0f
T3 HIHO| A= A2 TS
/1 2RXCO=0 - =4I B{I{7} H|QUCt 12 while &5 =Lt
data=UDRO; // data®i=0j =4 B{IHOj| Y= 22 CHYSICE B =24 28 = gict
UCSROA |= 0x80; // UCSROA #|X|AE FO0jA 7HF H|E(RXCn)E M ESI0 RXCnE 22]0] &.
return(data);

}

UXSROA 2| X| A H

RXCn TXCn | UDREN FEn DORN PEn Uz2Xn | MPCMn
*) RXCn(USARTn Receiver Complete) > =41 B{I{ 2| 2tE{f Zcf 1,
"1" > A HEHO| $AE2X} 98,
0" > Al HEH H[O|US.

® KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f

8.2.6 E= 7| flet MEREIl g putch Ol5list7|

{

void putch{unsigned char data)

while(I{(UCSROA & 0x20));
// 1) UDREO=1 - S4IB{IHO| M2& 4 HI0jg &8 £ TiYLCH §20 H|YS
/1 2212 while@ X LIIA S IHO| datagtE CHEHC
// 2) UDREO=0 - S4IB{IHO| |28 $20|0|EHE &8 |7t S| X| RULCL
// 22{% whileg A& =C}
UDRO=data; // S4I18{IH0 G|O|E{ ¥+ 2t& CHRATICH
UCSROA |= 0x20; // UCSROA g X|AE S0jA SEX H| E(UDREn)E& M ESI0 UDRECE E2|0] &.

UXSROA 2| X| A H

RXCn TXCn UDREN FEn DORnN PEn U2Xn 7MPCMn

*) UDREn(USARTn Data Register Empty) 2 A{2& &4 H|O|HE
7] et Ef Eeid, UDRne| &4l HIHO| |22 &4 HO|H &
22 TH|7t U2 B 1"2 HE

op>

O

YUNG HEE
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| 8.2 PCQ} MCUZLe| E41|0f
Al 3. ATmega1280j|A PCE AlS HLY7|

- ol=go] E2 ATmega1289—| TXOIM H|0|E{7} H-E|™H PCO|A| RxZ CI|O[ES BHO[A] S35t 2 12HS 2M4dSIA|2.
+  PORTCY| F4|HHE | HE OndHH A} "1"S PCE HLHC}
PORTCO| F4|HE 2 HH= OnGltHH A} “a " S PCE HUHC}
*  PORTCO| Z4|HE 3 HHZ OnslH A} "HeIIo World I"S PCZ EUHC}.

. 823 ATmega1282| T2 120 ZHAM5|7|0f|A] £ T2 202 Qlo| IS} 2H0| QU7+ AM510] ARSI},

indata = PINC;

finclude <delay.h> switch (indata)

DDRC= (0<<DDC7) | (0<<DDC6) | (0<<DDCS5) | {
(0<<DDC4) | (0<<DDC3) | (0<<DDC2) | case 0x01l: putch('l");
(0<<DDC1l) | (0<<DDCO); /* 0x00 */ break;
case 0x02: putch('a');
PORTC= (0<<PORTC7) | (O<<PORTCE) | (0O<<PORTCS) | break;
(0<<PORTC4) | (0O<<PORTC3) | (0<<PORTC2) |
(0<<PORTC1l) | (0<<PORTCO); /* 0x00 */ case 0x04:
while (text[1] != '"\0"){
while (1) putch (text[i++]);
{ };
break;

// Place your code here

unsigned char text[16] = "Hello World! \r\n";

unsigned char i=0;

}
delay ms(100);

” KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f
AlZ 4 ATmega1283} PCE EAIMS FHEY|
+  ATmega1281} PCZto| EA12{|0] Al S Cf|0|E{E Fnlk= T2 T)2HS RLMFIA|L.

«  Master(PC)0{|A{ KeyboardZ =5}0{ CJ|0|E1S Tx(Transmitter) SIC}.
* Slave Q| ATmega128 0f|A H|O|E{S 2HOfA| LCD Mo C|A-S2q|osliCt.

28 Blchar getch (void) 46 UBRROH=0x00;

239 { 47 UBRROL=0x67;

30 while (! (UCSROA & 0x80)); 48

31 return UDRO; 49 //USART1 initialization
32 } 50 UCSR1A=0x00;

33 51 UCSR1B=0x08;

34 @lvoid putch (char data) 52 UCSR1C=0x06;

35 { 53 UBRR1H=0x00;

36 while (! (UCSR1A & 0x20)); 54 UBRR1L=0x67;

37 UDR1 = data; 55

3 ||} 56 while (1)

40 Blvoid main (void) 57 3 {

41 { S8 putch (getch());
42 //USARTO initialization 59 | }

43 UCSROA=0x00; 60 ||}

44 UCSROB=0x10;

45 UCSROC=0x06;

- UARTOE ORAE] Q1 PCOf| A2, UART12 LCDOj| HZASHC}.
- LCDE 2EE F{ME RET} oL B{0|Yd RE2 B0 ARRSIH, A2 CI0[E{S )2 ol A5 EIct.

” KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f

Al= 4. ATmega1281} PCE SAIMS FHEY|

- UARTOE= OFAE] Q1 PCOj| ¥Z5LD, UART12 LCDO|| HASLCL.
+ D= EES FHUE HETtOfH B0|2 ZEE HEo0] AL8stH, Al2|2 Cl|0|ES 0= ot HA[SHA| ECt.

0

%% 9600

%0 192008ps
0% 38400Bps |

00 48008Bps |

¥ KYUNG HEE
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1 8.2 PCR} MCUZL2| E41A|0f

[2f4] 10] S22 STI0| AFZAMH CHEALR, ChEAMH A=A Het

[

- E{0|E 30| 252 LmElo] 2ZAHH CthEAtE, CHEANH A2ALE Hel
- mElo] ofd Foll= 7S S8ols RS AMdal| BAI2.

¥ KYUNG HEE
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Thank you
DONHAN KIM

HRI Lab

. > KYUNG HEE
Human-Robot Interaction &) | UNIVERSITY
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