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@ PORT ¥O| £XtE OFO|LE AT ZE M5 W1, Baud HO| =AtE Al2|Y ZLIE &
E0|EQ} atzsc},

® OIF0[ 2EEE AZDBIL ‘Connect’ HES FE2U OIFO0[:0A ZHE HO|E 0| &0
=30}
= .

CASE 1: EE0| X7|of Mit 37 2IQlof| =XYSIX| %= A2

CASE 2 : 20| 7|0 M4t 37 2ielof| Exlst= A%

g 18. HIO|E &4 CASE 2

2l a7 17, 18.2] HIO|E| BM CASE1, CASE2= A|AHRIol =0 E35I= BIHI0|E{(A1ZH ZhHoll
CHst sfiAMdojjA{ CtECE
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| SFEAE LIEFLHE Of0

IE ZAtMleh StEAO A2 & 2.0f LIEHLY

Pixy2 CMUcam5
Smart Vision Sensor

XBee Shield 3.0

IR [TCRT5000]

Arduino Motor Shield

Limit Switch [KW-10R]

Motor Driver
R3 [L9110]

Piezo buzzer

2 19 HW 7igr At

B2 24 258 SLEQO0] A

HE

od

8 8

Arduino Mega ADK 2560
REV3

Microcontroller

ATmega2560

Flash Memory

256 KB of which 8 KB used by
bootloader

Operating Voltage

5V

Digital 1/0 Pins

54 (of which 15 provide PWM output)

Analog Input Pin

16

External interrupt

UART serial port 4
(0/1, 2/3, 18/19, 20/21)
(Rx0/Tx0 ~Rx3/Tx3)

Arduino Uno Rev3

Microcontroller

ATmega328P

Flash Memory

32 KB (ATmega328P)
of which 0.5 KB used by bootloader

Operating Voltage

5V

Digital 1/0 Pins

14 (of which 6 provide PWM output)

Analog Input Pin

6

External interrupt

serial port 1, i2c (A4, A5)

Zigbee S2C

Supply voltage

2.7 to 3.6V

Transmit current

47 mA ( 3.3 VvDC)

Receive current

42 mA (3.3 VDC)

Serial data interface

UART, SPI

Indoor / urbanrange

Up to 60 m (200 ft)

_14_




Transmit power
output (maximum)

6.3 mW (+8 dBm), boost mode
3.1 mW (+5 dBm), normal mode
channel 26 max power is +3 dBm

RF data rate

250,000 b/s

Receiver -102 dBm, boost mode
sensitivity -100 dBm, normal mode
Operating current 45 mA (+8 dBm, boost mode)
(transmit) 33 mA (+5 dBm, normal mode)

Operating current

31 mA (boost mode)

XBee Shield 3.0

(receive) 28 mA (normal mode)
power output 3.3V and 5V
I0 compatible 3.3V and 5V

XBee-setting support software X-CTU

Arduino Motor Shield R3

Operating Voltage

5V to 12V

Motor controller

L298P, Drives 2 DC motors or 1 stepper
motor

Max current

2A per channel or 4A max (with external
power supply)

Current sensing 1.65V/A
Motor Driver Input voltage 2.5-12V DC
Output current 800 mA

[L9110]

Pixy2 CMUcam5
Smart Vision Sensor

Processor NXP LPC4330, 204 MHz, dual core

Image sensor 1296x976 resolution with integrated

[Aptina MTIM114] image flow processor

Lens field-of-view 60 ' degrees horizontal, 40 degrees
vertical

Power consumption

140 mA typical

Power input

USB input (5V)

Available data outputs

UART serial, SPI, 12C, USB, digital, analog

IR [TCRT5000]

Operating Voltage

5V

Working voltage

digital signal ( 0 and 1)

3(0.5)A 250VAC

S Ratings 3A 125VAC
Limit Switch Insulation resisance > 100MQ2
[KW-10R] Contact resistance < 50mQ
Operating force < 0.46 NV
. Operating Voltage 3 to 30 V dc
Piezo Buzzer Rated Current 30 mA

2.6.2. SW 7j&t&H

H 3.2 2 AAEO Jio Zast sw e, LA, WL =0 TS LIEFLH RACE
H 3. SW Zie At
TE e

N
nE
rigt

Arduino (ATMega2560, ATMega328P)

C-language

— =\ll= ——
ng
re
2| oY

N
meE
|.r|
-1

Arduino Sketch, Fritzing, XCTU(Windows 10 x64 7|t
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3. 7| Z2aE MY
3.1, o 4

Router_1 _Line.ino

Arduino Mega ADK Rev30f| Y=ZEdt= mA=MN ALk 77 22[9 Xoj&F
qdets F=Hotrt.

Pixy2.h Arduino Uno Rev3O|lA TA|E ALE35}7| Qo &f|E mpAO|Ct,

Router 2

_Car.ino HOjE osts 2sisiC),

Arduino Uno Rev30| HEESH= mMA=EMN LAY X2 (Gripper 28)2|

— ==

PLX-DAQ-v2-Line
data accumulator

Az

Arduino Mega ADK Rev3Of|A] Serial S4192 ZE=&|= AlZt gt
=M 2t5t0f HH|0|EHE =Xt

ﬂIIO

Xlsm

3.2 E.* 8 7|s

321 B9 XY
void Fonward xjzro] M| A2 g4
(int F_W, int TIME_FORWARD)
void L_Turn(int L_T) KtEo| ™MAISHY| st st
void R_Turn(int R_T) Xtgro| ©TISH7| flot &=
\{0|d Same_Position_Turn_for_Find_L Xr2ro| MXI2|ofA FE|MEt7| ofst sta
(int TIME_L)

Line \{0|d Same_Position_Turn_for_Find_R Xj2ro| MALZ|OIM S8|FEH7| 9Bt st
(int TIME_R)
void Brake() Xrgro| HE7] {ot %*#
void Back(int TIME_BACK) Xtgo| =357 2ot &=
void Find(int COLOR) Ago| 22 %S M E0r27| elot &=
void Red() Xtgko| wrtMS matotr| s g
void Green() AtEo| ZREMZ Mat7t7| st gt
void Blue() Xtgfo| metMZ matrtr| s g
void Pick_Up() A0l 822 20227 2ot g
Gripper | void Pick_Down() Ao 282 Wal7| fI g

void Drop() A0l S22 HoEES 227 flst ot

322 44 373 =2l

=2 O|8SHA| Y1 loop() 22U ALESIRULCE 0|0 F8 o2l SEZ0A HHICL

331 M

@ char da
2IX|off

IBIE ILI‘

X2 (Gripper 22) GIZ A2 nte

ta = Serial.read(); (Zigbee2 FAlE HEE char Y22 Wzho| o] R, ‘G, J2|11 B
HEpM A Xt2KGripper 28)2] Z2E AMDICL (RS W7

2hAO|Ct)

@ pixy.ccc.getBlocks)= EA|O|AM QIASH= L] X7t (pixy.cccblocks[lmx > 138  &&

pixy.ccc.blocks[ilm_x < 178) x5 7|E22 )Y W= Forward(250, 25) (AITHE sS2rotCt.

(pixy.ccc.blocks[ilm_x >= 0  && pixy.ccc. blocks[|]m x <138) x==2 7|F22 IH)Y W=
L_Turn(250) (Et2|™)2 S=EFSHCt (pixy.cce.blocks[il.m_x >= 178 && pixy.ccc.blocks[il.m_x <=

316)Y

°
el

rot p
-
o

2 g
Pl
rir

on |o

oy
m%om

. int array new int[pixy.ccc.numBlocks],& AtESiA SEE

e xm2 7IEC2 %)Y M+ R_Turn@250) (222 SEfstCL.

& Xt (Gripper 2E&)0| 22 A/UZ M= Find(int COLOR)

ﬂJIrIJ

Ol80] Chal Z22 2
B2 Molstn 23S

O& 30, ¥FLE ’60’, _._I-
oz oS3t 5% =50
ik,

=

|>+0

Ohoj| EtAiBl= Az =2 XMAESICH H Jg 0|83s}0 |-
H\l fFECE 302 0|8 F, 2XZ "100/2t= 2
KA Z|™ CHA| Red(), EE= Green(), == Blue()2 %

4 &Y




3.3.2 Gripper

@ A7t (pixy.ccc.blocks[i].m_signature == 4) (cZtAS QA A0 Gripperl| Pick_Up()2 AlZ
[id=

@ analogRead(IRL) (Gripper Xt= He|M MAM)2t analogRead(IRR) (Gripper 25 H2|M MA)Q
0] 2% 900=CH 2 S 7tE WIHX| Gripperel Pick Up()2 TStCh 9002CH 2 S 7t
XI [[HL :rLOE I:I"_I:I'

® A7} (pixy.cccblocks[il.m_signature == 5) (22tM)Z Q&g A0 Gripper2l Pick_Down()2
NSy

@ (digitalRead(SWITCH1) == HIGH) (Limit Switch)2| 2t0| HIGHY M7}X| Gripper| Pick_Down()
2 T HIGHY e 782 HELL

® Pick_Up()0|Z HE{£ analogRead(IRL) (Gripper Zt= X 2|M MA)Q analogRead(IRR) (Gripper
fF MM MMyl o] =Z& oooECt A2 k2 JHE [ Brake()E AlESHD

digitalWrite(BUZZ, HIGH) (MM E SZHE AIZISHCt O] S%2 HEO| ResetHEES FZ27|7HX|

X% ECE

3.3.3 44 3 2kl
@ unsigned long Current_Time_R = millis();& AFE5I0 EE7I A&El= =7HREH 1 [ms]E 7t

E{StCt.

@ BE =40 Mt BES FSAIZLE (Of) dit 38 22l R)

1. (i == 0) && (analogRead(senR_S) < sen_val) && (analogRead(senR_E) < sen_val))

ik S8 efelof] 20| EXWSHA| g I (27| =A)0|BE2 HME 3R = FX|Tt

2. ((i == 0) && (analogRead(senR_S) >= sen_val))

AL Y 2telo] A|ZHE 20| &SI =7t timeR_start = Current_Time_R;E O|&3}0] Al
7tS CHYSED accumulate data = (timeR_start — timeR _car)/1000;S O|23t0] A|ZHS ZESHCt
HE J1ZE= SASHY Current Time R = 022 X7|36HCt | = 1,22 CHYBICE

3. ((i == 1) && (analogRead(senR_S) >= sen_val))

MAb S 2RIl AIZEIEO| 20| ENY If, HE 3= AL

4. (i == 1) && (analogRead(senR_S) < sen_val) && (analogRead(senR_E) < sen_val))

MAF 2 glolo] HEJ 1 S [ HE LESEES ZASIC}

=
I |

5. ¢ = 1) && (analogRead(senR_E) >= sen_val))

MA B etele] =&Fo| 70| =& St= &7t timeR_end = Current_Time R;E 0|&3}0] A|
7S CHSIT accumulate data = (timeR_end - timeR_start)/1000;2 O| 830 A|ZtE Z=2stC}
ME JE5HE= HX|SHCE  Current.Time R = 022 X7|IstCt i = 2,22 st
Things_For_CHAR[COUNT_NUM] = 'R;Z 0|8%}0| Ol ZBEQ| ¢S &Aoot

=
1

= 0) && (analogRead(senR_E) >= sen_val))

(
g4 S 2helel =R S0 EXY M, RE F3R= FR|sH.
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(i == 2) && (analogRead(senR_S) < sen_val) && (analogRead(senR_E) < sen_val))

MoBY BRolol =EEO| MY XtZKGripper 2£)0] EWE 7tM7tE =7h timeR_car =
Current_Time_ R & 0|23}0] A|ZHS CHRISID accumulate_data = (timeR_car — timeR_end)/1000;
=2 0|83%10] AZtE YLt HE F&HE = FX|BLCL Current_Time R = 0,22 X7|316t1 | =
0,22 CHYDHCL

1 e dib 38 2ol 2|1 ik 53 2tel B £

rot

?leb 20| SL5HA SETHLt.

—

® char Things_For_CHAR[4] HIZZ2 O|&35t0] At Xt& (Gripper 2Z2)0| MEHStLX}L St G20
EHOF YEE FHsict o] vEo|l Orx|et o s{EStE Things_For CHAR[3]C| #t2 HIEES H
H5H7| ol AMEE # S UYstAHLE EESle e AFEEIX| YL M 33 2iQlol =
*”‘*Oﬂ RUNMoE FUO| Z&tst =MOZ LAY XE (Gripper E8)0| 0|S38t7| {3 Cts =
of ek Z+S ™&>s| LIZHCt (char Things_For CHAR[4] = {0, '0', '0", '0}22 X7|3}x[0f R

Ct)

1. (i == 1) && (analogRead(senR_E) >= sen vaI))
ik 3E 2telel =AFo| 240 E&StE &2t ‘002t S ZHXK|l= HiEo| mHO| K= &
7t
for(CONSTANT=0; CONSTANT < 3; CONSTANT++)
{
if(Things_For_CHAR[CONSTANT] == '0")
{
COUNT_NUM = CONSTANT;

break;

}

}

Things_For_CHAR[COUNT_NUM] =
ChEah 22 82 &l sfie Eof BEE F718ch (o) 44 38 2t R)
2. ((i == 0) && (analogRead(senR_S) >= sen_val))
MAb S 2pRlel AEE F0| DA =7
for(CONSTANT=0; CONSTANT < 3; CONSTANT++)
{
Things_For_CHAR[CONSTANT] = Things_For_ CHAR[CONSTANT+1];

}

CHSot 22 Y2 8ol ¢UeE2 B2 2 shiftst, Things_For CHAR[O]O|UE gt ARSI}

@ Serial2.print(Things_For_CHAR[0]),E O|&3l0 i Y XtEH(Gripper 2£)0| 0|S8l0F St= 4
S0 fst ME= x|2XMOz MBI}

® PLX-DAQ (Serial &4! Excel 13 £)E O|&3I0 Serial 8422 EHE|= 4SS ExcelZ ®E
5t0] 2 A 3t5tCt,
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34. MARjol =z 3Mo] ESt= BIC|o|E{(A[ZF Zhoil it SHM

AIZIEIOIHE siMetof ANAM, B2 RENM S US +27t B2 MSMAM L2 oy 2
oz & A0|1, 71 *E = w2 Te7I ¥2 MIF0| 8 AMAM L= HolH ez =
AO|CH( BEZO|2t =8+ 2 ) O|F &dl R2|7F 7%t systemOf M ZHHHo= =90
2 HOlE #& =538 =+ A4 O] HOoIHE &3 o2 siMS & AHOoIL,.

|
=2
x

@ Time_Start (E710] ‘44t 37 2telo] A|&FO| S0les =712 AlZ)
@ Time_Warehouse (70| 4 373 2telo] =&E0 S0 e =742 AlZh)
® Time_Car_Pick_Up (A% X2 (Gripper 2£)0] 2H2 A7t +=7t9] AlZh

o AIZES ZEOH P2 4 YUt ATt Y52 ChS T 2L

@ (Time_Warehouse) - (Time_Start) = Time_Belt_Moving
(HE7l 242 AMEE 2 ZEENX] EL7| s AFEE AlZh

® (Time_Start) - (Time_Car_Pick_Up) = Time_Car_Moving
(A Xt (Gripper E£)0| 2HE ZAHTEEH ARE K| 27| {5 AFEE AlZh

© (Time_Car_Pick_Up) - (Time_Warehouse) = Time_Waiting_Car_To_Come
(=&H™o| 20| A Xt (Gripper 28)0| & W7HX| CHZ|SH= AlZh

O] AMZUZUEE 2740 BR9o| £2 M

+>
£Q
_|T|_

O AFBAITH FRote 2710 471 2F SAY FP

= o
(HIXtel =& 2telel Zolof wet ojn] Z2F = Utk= TSI siA sforsh)
C

=
bk AHRHSO0| B2 o] B2 ABCIT M & gt IH O/LA A L2l

7t Mg T Aol £28 oFCHs FF0| YYoix gt
Time_Belt_Moving®| AlZH 22 2710] AHIElE AIZto| Sjreict AlZH Zt0] EH242 2710
AH[EE SETF WECH 0D (MMRO| BCHs A2 HOE 2 9Urh) AHKSO Be
oo 271 YBiCtn SN 4 Utk

© ABAPL FEete 270 47} 27| TF F2
(R> G > B )20 ZEHCHH W7bM M4 3 alolo] 7bg Be 20| 28|=7(of
Time_Belt MovingO| 7Hs 2 Al7t 32 JHK|A ECh B2 (R < G < B )2OR FEUHCI
DRt MM 3% Flolo] 2718 AH|RSO| Bo| AH[SLD WEA| AvETE %2 2 & Ut
= R G B2OE MUl WOIE ZEIF WECH A2 L 4 ACDE ABAI FRHOFE Y
I} AIZtg F28 4+ Ytk

A2 Saf A B atelof ofet 27 AZS ¥ 4 ULk

1. Time_Belt MovingOll Csh T&3HE Cr2at 22 si42 =& + 9UCk
Time_Belt MovingOl 4l %X SC[0|EIS 7|9o2 S ahelo| AlZt 2t0] SOiTH APNE
SOIBHCIE ST M4t B atolo] ol4fo] YTks ef4S Bojd 4 Utk

2. Time_Car_Moving®l Chej &St Ch3Tt 22 ej48 =58 + 9Uct
Time_Car MovingOIl 4| %X HCj0|EfS 78102 S% 2olo] AlZH 2to| SOTHe APNE
SHOISHTEE MY X 2(Gripper 222 015 Z2 % M9 X2 (Gripper 22)2 FE20| 0|40]

ALCtE M2 BOojd == QUCL (Time_Waiting_Car_To_Comelt EH AlZt 2r0] J7tg =EO]
=L})
IT .




TEY = Jh MY XFHO| Ol st ZEERE HICR LMRAM S{MBCHH CHEat
Time_Car_Moving2| A|Ztgt2 74X|= B E2F Time_Waiting_Car_To_Come2 S
ZE20|B2 ZIZIo| A|7h gfo| HztE SIlAM O|M0| JEs EE2EE FEY = JUCHE M S
4o UL

3. Time_Car_Moving2t Time_Waiting_Car_To_ComeO|| C{dl H|m3st0] n&ESIH Ch3at 22 i
.l
e

[l N
2rr S o

> CHSEH 20| £ AlZithol B2tE SeiM AAHo| ojclol oj0| AEKS FEE 4 AUtk

4. T ool sfAget
@ =32 AAXN=ZE =0 28 =52 2ob 2ot otey =250 X1 2 =5 Z0Z
ol A dietelo 35 & O ¥HeR WHs7|7 LS UCE AHE2 Gripperg At
8510 =52 ATH2zE T 5t1, Ol S0 oA LEotH, tef =55 2Wotes =8
of 250 BO2 8% 1 FA HZ & = UA=F StACt

(Gripper 28)0] RGB MAE O|835l0] O] AE2E QlAls) SE A ditztolo] 222
StRA2LE, RGB MMEE 2telol ZAM =elo| Mz X g + Utk AZER
(Gripper 2%)0| 0|35l= 420 A= MZ CHE MZ HO|ZE RGB A7t Ot HA[E O
s 2telE HSHA XSt o] 2telg met SN st 252 THAIZH| dAtEtelo
a2 & AZE SI/ACL

@ AAA(Gripper 2R)0| O|SSHs FRESO| M2 CI2 4% Ho|ZE XD
o] =

= Okl >
IQ Ip me

® AKX (Gripper 2X)2| Gripper F20 =F0| &S I 0|F =eI5t7| 2510} 2|0/ EAR(X]
£ AM8dt 1 stielt, 221X WMo WEo T 27|19 202 M8 + ACE W
2t Hoi MME 0|83 282 QS Gripper2 &2 = AT HASHRUCt oM HQ

=]

]

=
A Mol BER, +EFE WAStY OrF 2 Held MM o7t fl=F Fldof ottt

@ X|3H| EA MSE S8l MAXZHGripper 28)2| GripperE HO{stzn YoLt HF B2 &

=4I HOo[HZE ¢lsf X|aH| S0 @F7t Bo| &dsto st 25 20| dS0RCh X1

H 4 M E 2F Q0] NMe|g = JAEF 47| {6 2telel A|ZED =270 RGB7F Ot
ot QEE DTZOUE SIS

© XaH| A BE 270 442 S0 NS S 27H o= HO|EI Mg G
4A10] of2{82 HYUCH Wt E4I0] Ofd H4E S3f XA H2E 4 Je= mzI1H
s +HAULt

A RAKXLE (Gripper 22)0| X|HE ZZ7 ot CH2 F2=2 Y Al FdFl M7t 27hsst
Ct {22 MUK Gripper 2£)0| T2 Z22 ZYe of At Xt X2 S 0|H
SHIEZ ZZE #of JYE > Y= ot

ML= =

5. JHEZ2ut= o] AHEd

@ S84 AlA”HEZ X[OH 84 ZEE MBS TR EM Mesh Topology 0|83t 1 : n Yt
g SAE 0|8 = QUL ol Mit 3HOM 3Fo| ERoh HH[E0| RIIH2E AHZALO
M2 MzE8siH 3 282 =2 5 UCh =3t X|OH| §4 BE2 MM ETE JHX|
0 QU0 Ak ZHOINM M ALBE EY = ULt

@ Z B8 w20 F7IE Aoz g2t HF AZ|of XA Mt 288 S8 + U
Ch &Mz Foig of do2telo]l ZO|S Ch=A 5to] 2 ditetelo] 7|0 &30 RFS &
sttt CHEE 2% d4E g0 AEY MEs dug I F+3 B2 M2l cHE

|
2Rstoz 2F 50| +EoiCh fE0CH Y42tele] o7t t2a=z
2y daetelo g F7|7t S
HOIHE A% =450 ¢ & s
FZ0| 2ot AIZ7|E Mty FEEez)N FEet FF £50| 7tsdit
1 SH7t HEoiX D BE SEE
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300Ut L @ OR.ds%N

301U @

EXPEDIO —

DC:A9:04:17:92

04:A3:16:07:42:76 =EXPEDIO
00:00:00:00:59:CA Sabbat X12 pro
94:£9:79:B2:ES:FE DESKTOP-MV7FKA1

Get_DATA 58:65:€6:F0:18:C7 CLOVA-FRIENDS+_MB-BC7

RED_LINE GREEN_LIN BLUE_LINE

on/off = W

ADtE B2 ¢fo]ef 2ol oS

OICZO|C S MWAZ|B MY BX WOl HTOICL YUANRE EAHE 21, BE 2
JHRl, HOIEf B2, SREx0 HYOR T o] YLk AE AN ZREA S2|7| b
Eg LoB Q2ZI P2 HO| YA HCRO|C Yo BREA HY S2o0| € 7|59
2250 £0. O 2% HojN SREA BE Faek 0152 £ 4+ AL LAV} HASY

HM-102| 2854 EE9| 0|52 EXPEDIOO|L, FA & 04:A3:16:07:42:760]Ct.

EXPEDIO

ERRASE P

Get_DATA
0130 28110 §E52 22 du

RED_LINE GREEN_LIN BLUE_LINE

Az 120(ms]  70[ms] 40 [ms]]

On/off &

Ante Bg?| lole solg

, HEO| E[X| EUACHE

Zo| YUWO| Ert O7|N HOIZ SEB ZREAS HAY| BO| M2 AHGEE BiCh
=

== =
FEL AZS ON A|7M Get DATA HEZS FECHE Ml EE0A 20t2 HO|HE HO
~AE Ho| 59 FCh 2% 11 Zo| SMS S +ME HOEHE JAHRE 2 4 Y
i, ADE HEZ|S 225t AHEAtE dEO| UX| WOt ZHEHSHA StEZ0|E ¥E O] &Eof
ZHOIM s HOIEE HolE & 9k,

=2 =




