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7-1. RoboDesigner RDS-X21 &R
7.1.1. 85—V Y R b

Oarka—5/R—K RDC-103 1#% 130 #X7—KE—4 RDO-502 2 1{& ORFESAH—ERKER &

—— | %Y M3 X 30mm| 11H

EWEE 45V

B AR —4
Resin spacer 24
M3x15mm

F XY Screw
= M3x6mm 2k

O®\ERMIRD - Fubtuk 1%

t‘yl~=ET)b’C HIE:IJFEI—Wb@EbUi?‘Q OFvk M3 1048

_ . _ O M3x10mm 4 &
RDS-X21TYPET ‘RDC-103TYPE I 0 Maxiomm 4%
RDS-X21TYPE2 ‘RDC-103TYPE I
RDS-X21TYPE3 ‘RDC-103TYPE II BT TIEBERAS— RSB ASTVNET, e

_ AhA O¥7—KE—5 28
RDS-X21TYPE3+  :RDC-103TYPE Il + RS- ﬂ

Oaxo8—FE—425—JIIL 2K

MEIBEOH O (RO 3 Y« Fw M
ZNTNOFFRICA>TVET,

\ i e &
TEROMRERYFFTNET, |
O#EREF vk M3x10mm 4 & O7r—x
OF "R M3x6mm 4K E i

Oa=N\—H)Li¥v—TL—F

1 41 B

—\-.F-' r-j,.—. i Sy MY TITHERRS— AR A>TNET

o AL TITHELGRD—KNRIZAS °
"‘ﬂ'jﬁ # 3 ’:3 & Ov9uieE  2f@

- OF+AY M3x30mm 4 &
poooasn ||LEEE

e e meera mES Y 1+vk

?ﬂq 'rqsr}htﬁ’)n

f-,% 6660% W R AR

,_,ﬁ r“; a00 ﬁ ﬁ #—RE—4 SG 92R|
00D ~n
BT BGERDHNREIC )\ou\ﬁ“o

O#EREF vk M3x20mm 8 & \
OEXS Mbdomm 4% T BERAS—RARBIZ A>TUES \

O#BIEERY M3x4mm 6K O¢ 25mEvRE— 148 N
O#tiERETvh M3x10mm 4 K "y
OFvk M3 4@ —
OBEREVY - HC-SR04 1 & OFAPHD M3x6mm 47K
O<A/70—USB—JJL RDP-824 14 ||M —REICHESRISES n%ﬂ
FCar/RR+t>¥ RDI-5883L
-

ZLAFKEVR (V7v MEaY bOo—3Ic&E)

OEitRy 7 XE 3x4 RDP-8093x4P 1 &

OBA%IEEE CD-ROM 1%

I'C o947 —TJ Lt

TSR BELGROAE

Om=+x M3x10mm 2K
OFvk M3 2 1@

[SA>TWET,
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7.1.2. DR A. EVE
1. 8@ 1 ARTR

2URDF Y b OV A XEREUTFOE B0 T,
W NED  ERFARRE S & S BEOLHTT,

a0 M3 X 10mm
MKE (B 3mm, EX 10mm] &0V EHKTY,

L
M3 EEIEE:&
iiiiiiiii Bmm)T |
Senysg TR
XRIMWY->THBLETADEETT,
Low Head Machine Screw
WK 2 2 EME TS BB OR Y DHRTY,
Al - M3 X 10mm
PRE (EE) 3mm, £E 10mm] &W5 EKTI,

|
M3
=y o r—
e T Ex
KRV > THBETADEXTT,

WIS S BRIOL S 10T 5RO VD4R,
i 1 M3 X 10mm
FKE (EF) 3mm. EX 10mml &WHERTI,

i Cﬁ%r_EEEEEQ

S EE
KAVDENLDEETT,

m -

i T M3

RE (B 3mm ORI £V EKRTY,

® .-

EME R

WILETHE S BBt D/ Ss—

3'000

\
I‘

V%HﬁX/ AR—Y « INREG - VRS
2. REAEART—IV

BFEIRERROEE
@©. FEREHOE VAt ZY a— SRRV L,

9

RAWCEFE L TWEY—RE U Ex
Ta—hEEHRNEIICLTLIEEY,
va—hERDLLRERMENE T,

—

@. EEICIEA IR 2220 TS,

T HEARUE TN & BN A 0 [T
NE—VDNHBEENTHEXT, /%
MA % EMEESN, TleREHOYIE
ICfing & a— b UTRERDENS
I EDFHICIZD T,

2V e Fw h RS THEZERT %%
ETRUT, HROHELEEK X —
VN, BUSHERT R Sic LR & S
WKHEBLTLEE W,

®. FUSHEHIPHNOEETHHT 2,

BHL I ENTW S E AT,
%Ei1ﬁ@afffib{’ﬁ@“%$ﬁb; Rt
NTVEJ, EWEEE2V ~5V &
FEESNTWAHA. fEfmi D&
JEPMEW EBIEDNRS T2 @ ED
EHEEMBHR L 72D LE I O THEH
PN DE rf;@ﬁﬁ<7ﬁ_§b‘

Ao ay ya—JR— ROBFREBEHFHEMEIX

mEEH 0 4.5V ~ 6.0V

ez |2 BRTOMEAR | fiHE—20
WEIEEBEZMA T IZE W,

@. BIFREBTRMAEZEREZ R0V,

A

BRI RS 2 BHREED T T A
/ RAFAZHER TN KD ICHERS
REW, MEAS EEmMDENE T,

G. KKl ! BFEIRIZ KEDTDEBENET T,

Q

aRy MUERT->TWVWB L X, B
WKiz> TR DS Blo, ki
BENTWhy TR ERZFH LD
T3 &, HIZA > TWRIANETFH
Bichho, FENT 3 — L THEN
B EDHERNH O ET,

B CF—7 oM B, #iED A -
TW3hy TRBEZEIMTVESICTL
iﬁ‘o
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7-2. A ra—5K—FiE
7.2.1. RDC — 103TYPE |

 Scratch > T2 DOE—XETEMN T ENT
TRV A EERUTHERLET, %1
«LED /Yt r¥—, Skvv—, Vv Ao hnEE
YooY, R4 Z—FER—FEHERLTED, C
NSZFIHA LU CEEHIEZITAE T,
SN T Fa b Y — 2 {J E THERITRE,
« —RE—% 8 i F THGIAIRE
« RDC-103TYPE 1 icid. M3, M4, /R EY 12—
}bci%ﬂib“a\iﬁho
« USB w5 DEFRMIETE—2 1 AHEER]
’C@‘o T—X 2 {HEEHIICIE. BizEER LT

CONTROL BOARD RDC-103TYPE 1 OUTLINE

+ It's even possible to move 2 motors using Scratch, and always
it's connected with a PC and it's used. % 1.

+ It's equipped with LED / Light sensor-, Sound sensor-and the
Acceleration/a Gyro sensor and a Slider on the board, using these,
you can control variously.

+ It's even possible to connect 2 of outside analogue sensor
(A1,A2).

+ It's even possible to connect 8 servomotors.

* M3, M4 and a LCD module aren't loaded into RDC-103TYPE L.

% 1)1 motor can move by power supply from a USB terminal.
Please connect a battery and supply me a power supply to move 2

BRI LTS 2L, motors.

T4k The specification DataSheet URL

<43y ,/ ATMEGA32U4, RERTH8MHz I[MCU / ATMEGA32U4 Clock 8MHz |http://media.digikey.com/pdf/Data%20Sheets/Atmel %20
PDFs/ATmegal 6U4,32U4.pdf

hEEr Y, Uy A a Acceleration / Gyro sensor MPU-6050  |http://www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/

s Sound Sensor ~ SPI XCM6035P  |http:/www.buzzer.com.hk

AT7AKX—=RY 2a—1 SlidePotentiometers  Alps RS30H121 |t swsalps comWebOhiserscatslog von ML Poteiometer SlidePoreniometers

B Xt — Light sensor Everlight PT12-21C  |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf

——oBA2& 2/ Light sensor
*RDC-103 IZiF, WAWBELF RS DM NTOETH, REpTHL, LY 3% LED 18,2 ¥ LED

X7 RZ— E—ZFAXVZ—, BFRIAXTZ—, USBAXTZ—D4DTY,

F<4)v A7 Digital in/out’

—ol’C 3%%o4— 3SCL, 2SDA
~7770% A7 Analog input

AT 28 LIz OBHE E o T PR T HE Al (A& Analog @ A) & A2 0 2 K—
FHLED, ittt %t > Ultrasonic sensor FMIHOET, 0hSEEEE(B3V)
T o AELUIALTHALE T, ETOANBIEZ 1024 B THAR
&= " " DET, toYRRY a—LEEZH
3 Y /{1t LED/PWM fl Tt B BT LHTEET,
R/C servo motor / White LED / PWM output e, AT F TREREETDH LT
VEWVAMNEELTHES TEHT
R N NV
12 R/C servo motor / Button CESR
e -
. Y/ 5/ AIVLED &7 e
R/C servo motor / UltoraSonic / InfraRed =5
AO | AO | &

Sound Sensor

R/C servo motor / Buzzer / Sirial RX

Infrared Sensor
[ ]

H—R /LCDRS / YV 7V TX
R/C servo motor / LCD RS / Sirial TX

F—R /LCDCS / PWM i /17lhe
R/C servo motor / LCD CS / PWM output

6 =R/ M1 PWM Hi#,/ PWM i 4E
R/C servo motor / M1 PWM control / PWM output

M1
5 | Qsa| Y/ MLEE/ PWM Hiielee
%S| RIC servo motor / M1 PWM control / PWM output

. M1 il
M1 control

7 M2 il

M2 control

8 M2 [ M2 i
@5 M2 control

/1)
o || MePwHE P et
M2 PWM control / PWM output

BRIV 5—

Vi BRI X—
Power Conctor
BIRAA v F

Power Swith

NN EEEN B
Analog input
v l a2 | ap | 7FRTAIIA R =

Analog input
HDOHRT VY v T
A3 | A3 Signal Clip tarminal

HEEEY
Ad] M Light Sensor
ATARZ—
AS | AS Slider
yata Biax s 2— JST signal
connector XH3B __ ¥
LED
Eie) fiREt

ON it EERE Blue LED
RX A @S Red LED
TX fktt E{36%EE Green LED
o g / Jvq0tY (12C) accelerometer
o F4 button

o A1 45— (W) Slider resistance

FHOHEY)7REF Terminal for clips
(EBEmEZNVET)

RESET A1YF o

o &t Y Sound sensor
©USB a4 %— USB connector

RDS-X21 S4 > hL—R/BEKEREEOR
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7-3. F#178HAHIIT [Assemble of a Vehicles]

731 FT7RyIRMAIIT
FTRYIRAEEANRTIERLE Y, A gearbox is made by symmetricalness.

F7—RE—ZIIXTEZ—72HOITE T, [Assemble of a Mounter]

MREBEDDOWOMNIFTOBIEEEHOXIT N, ZDGEEFT Y RN LT T2 —
2N D T ZEICE DR TANBEZTIIEEY,) ®TERYTD EEAVTOET)
<A EII TN HOE T AR DRI IND N a2 iR L T O T
T2V EAFRC I B KDIT/EDE T, -

Fvk . RUVER—
Nut /’—‘ Mounter
=y

= -
H . PR )
® o c. D O0;
()DO 000 Oﬂf"}f'
RN 3% - _’{'}OQ 000 00)
ZUARET, M3x30mm  F /IR Screw ?/}OOSOTOEOH ; OOI:
[C=D 000 CD
} ) D_u O
7.3.2. THD$AF+iAF [Assemble of a pillar] ‘QGQQ‘O"Q“OO(\(
1. AR v —> T L— kO EAEIC, 000060 OO0
S HMNTET, ) 0 _ O
FARFT30mm 4 AEFAMEICELAGS B 0,000 O 00
g Z _—Y—20mm ZHO T E T, . (OLOO0DOO0O O {’_‘“_;{1
- BEBAN——20m 4 A% 2 BHIC (3 ”6%7 e F@)\
ABRET, DO OO0 CD

fEFIES {EHIEL

R 1 ;F) £y TJ
0.0
. 4 ; i |
e S R o o o 200!
:| E _rf:jbu-u-ml i ml.dnl;:o _Fr.
OO O)

7.3.3. E—%ZHU$ [Assemble of a motor]
1. AROFFRANIBIC, T2 X —D 7 Ui

B2 GO TE—2ZWONITET, s veme X ®)
= E—ZOB TN CTERLSEE WD, DCuld G2 o
LSO ET, ® 0.0 O (
= RO—REVAHY T b VAT L& ®
M5 K21 LET, ®
(PR T 1%L F )
M G " C 00 0CD
M3x4mm

- COEPETIE 2V IBNIEZ R T HIREICE LD DT RO K U T RELE TlA DE—R 2 iR S HitE
THKRSEIETOEREZ U TN I EELE T,
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7.3.4. 8B+ + R 2 EX Y {313

1. F v A2 =72 HKOFRANIEICHL
DT ET,

TS IR

4 SRR v 22— 1y
Caster
% it 25mm

) < W N
Low Head Machine Screw 2K
M3x4mm

BEEAR VE, Yy —Y 7 L— ML T
WEd,

METENEVDTRBEZNEIICLTLEE L,

MR A ARTEH, v —¥ T L— FAOHUSEE G 2 DT
AVTIVET,

KE—RBAR=ZADHL, FY ARZ—DBADDIENTITA, £—
Z—ID TR CEEL LTE—X—fMERIETTD LEA 5,
WO ZITNET,

2. ARETAY—MA, BRENEES

BHESEXT,
(O HIES %
FANNKY Screw
ﬂ M3x6mm 2k

i 2 TERT 2 A X T A Y'—
T — RO R AT 13 8HIA
F, Wl & F XY M3x6mm
TWOfFET, lRIEHTT, D
BLMDTHEBEET,

7.3.5. 2 A YEY) fF1F

s S XA Y22 LIABE T,

sl oy 7 1) R A TR AU LA E
F7 Ry 7 ANHE T I R A TR
KR EE,

7.3.6. 21 Y AERE

1. EADZAYUATICES K SIC
i 1 72 AR IR IS, XU X —
W2 D 2D CTRIE L&,

2. AR E T AP —DREE I ZHiD
I THEELE I,

7.3.7. BtAR v 7 ZBY 31
(Ui %R

F VT UARTERIIR » 7 X

Battery housing 1{d

Fw kb Nut 2

1. Y% —3¥7L— FOROAE
ICHTE T,

2. BB Tl AN B
TVWETDT, v FFIA
IN—TF v b ZHDO T X
ERS

. HHOMMNRQ L, Fv X
H— L AIEMNE UG T O
T, FIUARVFHETT v
b Z AR D S 22 LA+
DEICAbETEV T, x B =T
VHE RTIAN—=TH LT, 2VkDEITO, BELET,

g1, Fv X 2—|TZRER
Y (%L

& F 9y AKX — Caster
‘ e 25mm L

Ritfig A _—4
Resin spacer 4 A
M3x10mm
Q JF v ko Nut 41
ﬂ FANNRY Screw
M3x6mm 4k
o By
. <—— b

°© FyAH—
o TN/hRY

EH2 RZ2ESAY—1ER

L ETES %
_ e
—
M3 X 30mm LA
Bt AR—Y
Resin spacer 2K
M3x15mm

BRIV O S A= % R CiAFH
fE EFEE 53mici#fELET,

#E3. BtRY 7RI ZEIY
Attaching a screw in the battery housing.

[E3iknEdS R

Eildy & 2
Battery housing 1 i
H3 x 44K

m * v

=" |Flat Head Screw 2R
I IM3x 1 0mm

il i
MU E

iil\_g‘_leOmm M2, EllRy 7 RICHEBL T
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738. A brO—-SEFWMYHITET,

fEER %

aviru—3J

Controller board 1

F %Y Screw

M3x 6 mm 4%

—

o EE R Y -y Ml
O T3 X0 75—
A N A O RN EY P
ZHTHIE EEIC, AR T
AL —=2Z2aRy b & LT
S LEDL Y —iH LK LD
SRR 2z kS B T2dDT—T
TY, WMONLIEDRE 5N
K THRELEZ N,

7-4. BEEEEYEEORDFAIT [Attaching Ultrasonic sensor]

74.1.

2 T EMROBE RS 2T IR Ty R ORI, KoRe

BREREEt > Y EUY

BFOETE VY —EVZELIAHLET,

Z HCSRO4 v > Vi 73R RDC-103 V7 v MR
Gnd G
Echo Ec11
Trig Tr
Vcc Vv
- G

BE i D

L VIO MR

3. ATTACHING CONTROLLER BOARD

It's used for the purpose that the
"slip” tape which is being stuck to an
ultrasonic sensor socket side takes out
the slip effect which is at the time of
floor surface contact.

The sensor page when using a this
machine as a Linear tracing robot, and
the tape to decide a gap adjustment with
resting face.

Please be careful so as not to remove.

ATTACHING SENSOR

Put a sensor pin in a hole of a socket for
ultrasonic range sensor installation of a
sensor substrate.

Make a sensor terminal indication symbol
and a controllerboard terminal indication
symbol agree.

RDS-X21

AV =R /BEREREROR
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7-5. Eaﬁ WIRING
o e " - 1. Connection wiring of each part and
= N % - =] ~ _ “j: A .
1. o FikmsHIC, Hillihe > ]\ 7 Opicie LS a controller is done by making reference
il h :_/jj DF e to the following connection list.
SF—

Fr—RFE—% Ll M1 E—XT—=T) %1

Geared motor Left side Motor cable

F7—FE—% £l M2 E—AT—T7)b  x1

Geared motor Right side Motor cable

it — A (3 X 3) Vi /I Br—7)

Battery housing (AA battery x 3) Red/black cable

BT, AR BN D D 3. T2 —T
VIICIE, E5 5 AMICTE 2 LAD B IED T2 7 2 —%H M1
0T, CORMTORMIEBIEZ QI TIHRLE T, # po
8. EEFA RS EXcnRy OB EEHELT. £ UA
BEEELET,

2. BICEIEOA RV E S ARG, i — R Emicaksn V1T
TV B ERIC A TR LT

3. TOYS LMD TEHE T, BRAL v FEY > THXET,

*Motor has the polarity which decides
the direction of rotation, but polarity-less
connector which can be put in every way
is being put on the cable point.

Without worrying about polarity,
wiring at this stage is connected.

When doing an actual working test
later, the movement of a robot is
confirmed and insertion is adjusted.

2. After reconfirming whether it's
without mistakes in a connection, a
battery is mounted according to the
polarity indication indicated on a battery
housing base.

3, Power supply switch is cut until
We'll be ready for a program.

fHAHAATERA—IVERWIA L
fe B

FT7RYIALRA—IVDICTY
FAXRVF DS FEUIARTIFNR
YFPpHDE TRT RA—)V%z2
HEAREET,

MXFTIAOD, 21 Y2l 5L
Y TR THENE T,

RDS-X21 54> kL —A/BBEREZEEROR 68 ﬁmm m®
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7-6. 514~ FL—ZAORE{FFHIT

1. AiETIER LUz T@EEBEEYRROR ] Hh5, @EHE Y HC-
SR04 &, BEF ¥ AZ—FWOHNLET,

2. HHBEEOXSIC, Y a—S5%E0 [HS X8| ZKEICA
T, 94 L—2A8RELTHEVET, HZ S TOLEEEE

ELUTHEHEE L

L. Kih St ImE COMREZ 3 mmi

TVET,

3. Y ERHL, HiEzftho
HIETHAITONE &R, &
VY HEER 3mmAiRIic kb kS
WCFAEE S T2,

— =L
< axX

Assembly of an Linear tracing robot

1. Ultrasonic sensor HC-SRO4 and a rear
caster are removed from the "ultrasonic
obstacle avoidance robot" made by the
preceding clause.

2. [Brightness sensor] in a controller
point is used as a linear trace robot for
resting face.

The specification of brightness sensor
is being considered, the distance from
resting face to the sensor face is set as
3mm and structure calculation is being
done.

3. When We can use equipped sensor
and construct the structure by other
ways, please adjust the sensor way as it'll
be about 3 mm.

o

'MEMO

arhra—3i3. HFEDETWAALZORY FMHIBETEET,

TOyIBHEAKERBTELTEET.

BIREANR—=1 1R CRAY LIZORY

IZN—Y)Iyvy—v T L—hE TavIH
& DHEMEEEER L TGl
EITEHICN AL T EWAJHET T,

&

o’c c@ 0JC
0000 e.c
ceeeeOs
2.0.© 600,48
1‘1‘? ‘Dmug ["'\:,:":
20000 O"
CX X LT
20000 0"
.00 00 0.5
O K XK XS,

!%é

b

RDS-X21
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7-7. ARy rOEEERE TS
7.71. A bFO—5K—FOEEAL1 vy F%ZONICLT,. EFEEANET,
7.7.2. BRFIFESHOBFIE(E --COM K— F BS DR

. PCeXAaVR—FRZ, X470 USB =7V THEHELET,
(Windows D&, T340 & R5 A 78— ¥ A b —)URHC R U7z USB #2265
IS LE T, Mo CIEEEEL £9)

2. PCHIRATYR=RERHL, PCHID ICOM KR— bk | HREX
NETOT, XOFIEIHE . COM FBEZSERARTLIZE W,

* Windoows : YA AV Ea—Z DAX—F D> a2 ha—)LSk)L
DN=RTTEYTYR D> FNARX IXY Y —DJETHWT
W&, [/R— b (COM & LPT) COM] ZRDITET,

3. (COM & LPT) COM] 723kl LT\ % STEM Du RDC-102(COM

T8 AL, COM il BD%AICH BT (K—F&B) ZXAE
LET,
<i%>4 TS LIS COM BEDLE L 5D £ T,

XTI LAHEEIADITVIEEIF, 8T n—t

COM FHZZMER LT L2 0,
7.7.3. 7045 5 LEARIBIE OicE)

. 7R by FIffLicya—rAhvy b
arduino.exe # % 7 )LV w % LT arduino
R LET,

Fig.7.7.1 & D arduino i

2. Arduino-IDE[ Y —)V| T A 2V HR—F],
[V TIVR—F ] ZHER LT,

[¥ A4 3> &R — F]: Arduino-IDE D [
Y=V [RAAVR—=R]1Z Z7Uv Y
L. HHd B~ 171 R—FU X LT,
[STEM Du/RoboDesigner+ RD C-102 w/
ATmega32U4 3.3V 8MHz] Z3ER « 7 U v
JHEE 21TV E T,

U A b el @EIMY & X9, e imire s

BEEZMES & YAV R— FHREELE ¥,

[~V 7))L~} | ; Arduino-IDE @ [V —)b e —- o
I [VUTIVR=F1 & 7V oL, HBT% '
PTI4 Y RYT, FEE FAAATRY v — .
THN\7z COM HSDMEER— b ) v 71k
EL, BR—=IDDNC LR LET,
EEZMES &L, BEHSTELILBYVET,

IS—Xye—9

Couldn’t find a Leonardo on the selected port. Check that you have
the correct port selected. If it is correct, try pressing the board's reset
button after initiating the upload.

BELS—1HEL, ATV R—RANDOEZABNEBLTVET,
Arduino = [ V=)V ]| = X4 3R—F | RDC-102 IC@~X—7., [V
TIVR— bk 1R COM FBFIC L X—=I DB DNTNE T L EERLIZE W,

e T Ta—RAS L VhEVE & EIIERIETu o —
BE TNV DE, A3
Y AR— RICEHEZAARDEE B0

IC. RDC-103 2 b —S5DRESET |cozrzs
AAwFH# XTIV )y o] LT [T =
7EEW,

XAV R—FicHEAATOET N -

e ST T

Operations check of a robot
1). Power supply switch of a
controller board is turned on.
2). Preliminary preparations of
a development environment start---
The communication port number is
confirmed.

1.PC and a microcomputer board are
connected by Micro USB cable.

2.PC senses a microcomputer board,
and "communication port" on the PC side
is established, so please check the COM
number with the next procedure.

* Windoows : My computer Start > A
Control Panel > Hardware and sound >
It's being held by the order of the device
manager and [port COM(COM and LPT) ]
is found.

3. You check STEM Du RDC-102 from
which recognition emerges in [ (COM
LPT) COM] (portnumber), and take notes
of the number which is behind the COM
symbol (portnumber).

4. The COM number is needed at the
time of program upload.

3% When a program can't be written
in, please be sure to confirm the COM
number.

3). Start of a program
development environment.

1. The short cut made in a desktop
arduino.exe is double-clicked and
arduino is started.

2. [Microcomputer board] and [serial
port] are confirmed by Arduino-IDE
[tool].

[Microcomputer board]: of Arduino-IDE
[Tool] > [STEM Du/RoboDesigner+ RD
C-102 w/ ATmega32U4 3.3V 8MHz]
is chosen by the microcomputer board
list which clicks [microcomputer board]
and appears, and click designation is
performed. A @ mark sticks to the list
left end.

When you make a mistake in
designation, a microcomputer board
malfunctions.

COM checked by a device manager
a short while ago by a subwindow A
communication port of the number is
designated and it's confirmed that a
mark stuck.

When you make a mistake in
designation, you can't communicate any
more.
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3. Aruduino-IDED [ 77 AV > [HHRT 7 AV | B2y 7 LET,
HHET 7 1)V [Sketch. H{t ] DERRENE T,

T T i tpe amken 0

(e ] e
- - - oo o i J

4. Hi 7 7 A4 )LD aruduino-IDE T, [V —/)V]ICH B [ArduBlock] %=
U7 LET, " S —— i;:,,-

-] e L A L
PR e e

s aean
e st
M STl
RS e E
T .
vkt

A .
R 2 ]

5. ArduBlock WA Z—FLET,

ARl P R i DOl s

'lm' ursred = o N
Dehufll §| M WEREGRE || M| AasaAtE P w0 KR

SAREE Y b r B e ol e FTE e BHEE

7.74. T A b 7OT S LEERLET,

MDY 1T, W rsTEw oy mww. | [l E—SAE— FERE. 0255

WAL, ERLET, RL. RELET. ORETErLAFRTYT. &
TR N WERE| I FERCh—vREaTTY
AM~EBELET. Und (BR) L. BETLE
EELEELET,
. BERE- ETT,

3. [File] of Aruduino - IDE [It's filed
newly.] is clicked. A new file [Sketch.
Date] is made.

4. [ArduBlock] in [tool] is clicked in
aruduino -IDE of a new file.

5. ArduBlock starts.

A movement test program is made.
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1. FEOKEBEICLENS, MiETSZ007 0y S LEERLET,
BNE. Tl TIH, MMOFHETT A 2ITES L TEET,
cE—RAEY—FIE 255 R AKMETT, R DHWAY— R THj &
£TDT, mflE, 17 <6b\0)/J\L:_&)7b\EW:FE"u\§©“O

Ardusiock Ao ang ==e

Leastes

kEh, avrao—oR—

4. Arduino-IDE O A v b— VM Noowoon
i, BIEIREOR R ENE T
[RATVR=RAEEARNET L
F Lol EXAvE—UNEREND
b, FEIABRETTY,

- I5=R9®=Y Couldn’t find a Leonardo on the selected port--- B
BWEBLS—1 KL L, IV R—R\OEZAADERLTNET,
Arduino D> [ Y=V D [RA3YR—F ] RDC-1021c@X—7, [
D T7VBR— bk ik COMEZIC L X=I DTS C L 2R

- EE, §
Ty TH— FHSE DR AL, :I//\/rwﬁ
@@2‘1 A VR — RIZEZIARDIRE BHIIC,

.RDC 1032 b —5@DRESET AA wF %= (BT )Y
Yy z) LTLEEL,

|C®94EV5TTQ

7.7.5.13CHTOR Y b ZEER 2 — b, REESESIE

[11. :ybn—5$—FEEELk7D75A®£ﬁ
TRy ks OEFRER TR T B 12 DICERZTN U TERETVET

2 . PROREE D I AN EEOERA B SN TO DD 2R LT,
il i avre—3J
F7—RE—2 el V1
Geared motor Left side
S RE— I
(:}\za}red m]:)tor Rigght si?i,:g L M2
T — A (3 x 4) Vi
Battery housing (AA battery x 4)

. |EITEHAA 7 (W) |5 OFF 155> T T L AHRLET.

L B —ACE MDA TWBEHE
MR LE T,
2. 7T S LRIT: [EEALYF (SW)]
ZONICLET,

Ty o LA ETENE T,
[381. 7OB5 S L{FIE: [RESET AA v F
SW) 1 ZfHL %9,
AEESE M
HEZE - M2

RESET X /7‘1‘ T USB

1. Make the program to which you just
move while consulting a figure above-
mentioned.

* An example uses "advance", but it's
possible to test by other movements.

* 255 is the greatest for the motor
speed. It moves by the quite fast speed,
so the beginning, it's rather a little late,
I think it's good. You'll designate the
speed which is about half.

2. "It's uploaded to Arduino.", it's done.

3. Arduino-IDE compile, am executable
file-ized and write in a controller board
in Arduino-IDE.

4. Operating state is shown to the
lower part message screen of Arduino-
IDE.

"I have finished writing notes in a
microcomputer board."

When a message is indicated, it's
writing in completion.

Couldn’t find a Leonardo on the
selected port. Check that you have
the correct port selected. If it is
correct, try pressing the board's
reset button after initiating the
upload.

* When upload doesn't work, you
double-click the RESET switch of RDC-
103 controller.

A movement start and all kinds'

movement check a first robot.

[1]. Execution of the program
forwarded to a substrate

(1). Robot movement preliminary
confirmation of preparations

1. A production is moved and it's
checked to confirm the state of the
connection of the robot.

2. It's confirmed whether an input/
output device is connected to the
following setting street.

3. It's confirmed that [circuit power
supply switch (SW)] becomes off.

4. It's confirmed that a battery housing
contains a battery.

(2). A program is executed: [Power
supply switch (SW)] is turned on.
A program is executed.

(3). Program stop: [Circuit power
supply switch (SW)] is turned off.

RDS-X21

AV =R /BEREREROR

-72-

‘gmuuumun®



@oBo®ESIGNER”

[2]. M&HTDHARY FEMERIE

(1). 7urILe%sL, aky bO#EZAZ—MLUT, HiETEME SN
ZMERL X T,  IROMENZZD T, BFOEELHRTINS, HE

LTHZELELL D,

(A ® ©) (D) (E)

XY Z—& %
A R Rt 2 A
ANEDD X9,

E

\EA

Fig.9.4.5 BifF ik

(2). BEIISUTens

A oFfE : FLLFNTVET,

(B) D& © MIM2 FHgOMit: (S« AT R) HHEHENTT,
SMIM2 EBICaRT Z—DHE R LT (EHEEANEZ O,
BHLELTIEEY,

C) oEE © Ml ET—XEHROMY: (FFR AT R) BHENTT,
okEflEt—2—Dax72—0mEERMCLT (£#EEANEZ
O, BRLULELTIEETY,

(D) DFE © M2 E—ZERROMNE (IR <A+ R) BHEENTT,
OHME—Z—D X7 Z—DAE R KM UT (H#HE2 ANEZ ).
PR LELTET Y,

E) OFE ¢ ELLHVTOVET, FADE—2EEDTET FFAHENTT,

1. EEE—Z—OFRENFEL, ZRCECETLE T CHD
T, RE#HLNCTETT,
*EWEEEESE S EEADEBL LMD L DD TEE
@‘O
oES S TR, 72 213 1 Mo E'— 2O AN Hilig &2 O
ELEBEEDERRITI EE->TIHEAF TN, Ts I LI
KO B AN TE R ED ET,

HEERIIRE LT E— X DA EZZSTHIELEZSNETH,
BOTHOEFEDOI N SAEEN DTN E—2 LT C Lick
D, REEMZIAMIEDFET,
e SEE DA THSAFRMNOR Y M3 EREE T o
G LCHEDE, BICHAEZEZTEHEEIOT. BEVIHEETO
ERRUPKRESREL R EFEADT, TLLLTEEWY,
wiokk T Q— R OE—XICED#Z 5T & T,

: E—2DuEHRZRAXRT, EADHEIC

o7 R CIcES XD HlHAET 3

PID HlfHD FiEREEH O ET,

Movement check

E— R BIBIC T Y A= Z DTN TV B4

RDC-103 2~ bu—Zi&, BHEPAZ L, ICT BT T LNETE
NEJd, 0#ANE, BRAAYvF2ZONICT LRy hOHIE
MHIRLET, 1Ry FHEEL TELERMBEICEN T, BfERA
ETREI,

- WD RicEWeE R, ERZANS LRy FAFEHL, RICEFLTEHET
BENZREEHMEC D EITOT, GEOLICEL HERY b ORESLIC T
BREL T, ahy bZ2#h LET,

[2]. First robot movement check

1. A program is executed and
movement of a robot is started, and it's
confirmed whether you move ahead.

* Because it's the first important
confirmation you put into effect
including a mistake of your wiring,
please be careful and observe.

2. Measure according to the movement
(A): It's moving right.
(B): A polarity (plus minus) connection
mistake of a motor wiring terminal.
=> Please replace a + - connection
of the left side motor and connect
again.
(C): A polarity (plus minus) connection
mistake of a motor wiring terminal.
=> Please replace a + - connection
of the right side motor and
connect again.
(D): It's moving right. It's influence of the
motor individual difference in the left
and right and is in the latitude.

*1. Is the individual difference in the
motors of left and right influential
and is it that it's very difficult
even to advance where straight
perfectly?

* The long distance, dispatch if I'll turn
to one of them in left and right a little.

** For example a wheel is installed
in both sides of 1 motor by the
different structure, dispatch of when an
experiment is made, I advance straight,
but you can't turn any more freely by a
program.

**#* The way to lose the individual
difference in the motors as a
countermeasure is also considered,
but the individual difference will find a
little motor from the inside of tens of
thousands of of production, and it'll be
the very expensive cost.

**#* The autonomous robot on which
you're working this time gets sensor
information and changes the constancy
direction based on a program, and
moves, so a straight line by the long
distance won't be a problem big, so
please be relieved.

When RDC-103 controller is turned on,
a program will be executed immediately.

When power supply switch is turned
on, movement of a robot begins it.

Even if movement is begun, put a robot
in the safe location and let me begin to
move, please.
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7-8. 54V bL—Z2ORDTOI S L

781 &2k 7 055 L
1. @Ry FAEDX S RMETEBRZRAL, F1k
TEIZ LIS ELTHEHIWTVWEDH « « « ZD7 )V
¢, TUALEMRLTBEEELES,

{720 mARy MO eay bua—Ficid, FEH
{, LED &EHEY 2—ILABH O, ERDXSITH

WMaERG LT, KHtOmEZFHIILET,

[D30 RAMRE YT, T4 R IC OHREEBHET) 2
wm AL YT, HOWEDHTERIVRE

' ANOHEEE > L XMELET,

4. HKOBTHIBEENZLLETNE, HENSD
AU T Y L LT, DR
AIMNMEKROMERED THAMD Y] L LTl
ITEMTEZTLLS, KOHEHC, 7Y2IL

. | AT HRIMNRD TH 2 - 7w L) OHEICES T

i i HETEBTLL I,

Iy ] 5. TOXICHRIMRE YT EW Ot EEAERIC

| ] AMUTERY MARARZIED £,

PR RIS Em e aviha—IR—RiE., TuTT LKV, S

Fig7.8.2 IR &> HFHEI HOBENEDL SV ETHNIEE— & %[l

L. UFTHNE, E—2%&EIETZEEDFE%
LET,

| 7. HOMWEE LT, HOERD D SIFHRO IS H
D EWEIMEEETIN U T RED S R 9,

! BIEFBRICIE, ABDRICH O NI RADRE Ex
AT 2AM, MIGHAKELZELETDOT, 5H
MLPTLAEDET,

8. REPDEOIRE DEWIC KB 7 FuF st Y
OHIIDZLZFIHIL T, ARDh, Bixohzf]
WL, B1< T EHRET, TODIGEEMHIC IR B 1EE.
M (LEWV) i) EFFUET,

ML — L x e
Wl Threshold value

FIO GRS O KGR E [egemE

Fig7.8.1 IR & > ¥ X

domldy orodormer wla cwercere bl

Fig7.83 bL—AA A—VK

caRy FAEIERE RTEHIILT, A - B
FNFNOREOBRETEFHBLET, Y
OV 7 R EE->Tay ra—JTHlb £
3‘0

s BT — 2l & BE T — X F
BEOREZE UEWE (5% & LTIHE
L s S LICEZARET,

Ty IET » - RRAOBERLEVET
HMORTVFTHAT B L [Ty ViEfT] T,

MECH D, BhSEANERSDET
gﬁitﬁb\ H» b BANGROET
’gﬂ:bcz}?)%o Hh B EANERDEST
gﬁi@lﬁﬁb\ H» 5 BAGROET

TA VI, BRI TR T EnXd,

Program of a Linear tracing robot

Conditional branch program

1. A black line will be detected and you're
going to do stop behavior, and it's moving
or... by what kind of way does a robot
understand the algorithm.

2. A controller has an LED for emission of light
and a module for receiving light, and infrared rays
are launched like a left figure and the strength of
the catoptric light is measured.

3. Infrared radiation sensor is a receiving light
sensor with photo IC (photovoltaic device). One in
the wavelength of the light detects a band in the
infrared circumference most often.

4. Because the output voltage changes by
the amount of the light, when measuring the
distance from the light source, when measuring
the reflectivity of the color as "range sensor”, it
would be possible to use it as "reading sensor” of
a figure on a floor. More simply, it can be used for
judgment of an infrared presence.

5. Infrared radiation sensor changes the
light which has reached to an electronic
signal and sends information to the robot
main body this.

6. A controller board revolves around a
motor according to the size of the sensor
input value with a program, it stops, a
movement is done.

7. There is strong catoptric light from a white
part as the nature of the light, and a black part
absorbs light, and catoptric light becomes weak.
A reaction is big and the person who uses a drawn
black line for a floor of the white floor changes
into a movement experiment, so it becomes easy
to measure.

8. A change in output of analog infrared
radiation sensor by the difference in the
strength of the catoptric light is measured, a
white one or a black one is judged, to move
is needed and the numerical value which
becomes this branch condition is called "the
threshold value".

Please decide about the middle of the white
catoptric light data mean and the black catoptric

light data mean as a threshold value (branch
condition) and write notes in a program.
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782. SAVFL—RDTATGSEIVT [2].Programming of linear trace

w e 1. That the difference goes out to the
L EORSFICE D, A& RETIO HE 2 LT HEAEICEC AT S sensor output numerical va%ue which can be

CExRFIHL, 94Ty Y FL—ALET, taken out by white and black is used and a

2. FWAZEY—RC, BNTF—FTCIA Y EENT. 20Ty Ik ?nﬁir edge is traced by the reflectivity of the
N N < - Son ight.
feEOBMEH TR Y FRIEST EATEET, 2. A line is pulled to a white big seat by
3. B TARERMREED . ZO—E%EZ20E Y Mcikid 2mig  a black tape, and it's possible to make the
WHIPITLE D robot which moves while following on it.
° 3. Make the robot which makes a big circle
4. REZBENVRETTCERIN v IR, SELROWAE— RFTHIFRIF  and runs through its one round with a black
2Ry MEDICHRKL THTLTEE W, line.
- — | 4. Please try robot making which runs
' - . ' through a truck made of a big black line by
the early speed well.

Y — A 3 — K&, PC/MyDocuments/Arduino/ “\
BliE U7zY > 7V 7 % )L & [ArduBlock Examples]
I, 7 7 A4 )b % [21_02_Line_board-lightsensor_
sample.abp] THIAENTVE T,
Arduino/Ardublock T, PC/MyDocuments/Arduino/
ArduBlock Examples O HIC fiti# L 7= > 7 )L % B
LR TEET,

LEDIBSATL. REBSLET || MaatHiEs !
ZE¥f loor 112484

(TP
_ ey floord
I: =) ’—
HHEEHIHEZERET B w e 4L

(LEMEIOLTTHNIL)

Al L] Dk Eﬁ@
L XN e [ FEPIN 1 40
fig B AT A5 0nms e
ToE (R 2—27) ZiEd ze—r (400 ——
(SUZE> S 4Eo (L= L1005, EToRiD)
- : HiEE
? aikE xe—rF 4140 HEE)EREPIM1 40
TR
B RE—F 150 il 28 35 BE PWMAIE 150
Sz ) DU TR
7.83. SAYFL—R7OY5 LI Kl O
ERESEIC, TOFILRERL. 3Y FO—IA ATy TO—RLTLE 4
‘éb\o TTY5 IO Block Bif§D [ 7 | ¥—713, IAY MAHBT L EHSGEETFIVATY, ‘j‘
115 & & /9 1 L CRO LAY LS p BT L £ 9, 7
LT floor 1 (1% S22 —) DHIAT L E WM (I L F55, - " e
FehEm L E 9, Y g i)
TR, A Ui L E 5 ‘aj N
3=z ;- es 4
floorl W% & &Y —DHIMERREHLET. 0 v (8] [ o
LEWMilR, V—IL>3 U 7ILEZ 2 & (o T floor]l OF — X EEHEALT 5“”’?”6
RELET, U7 VEZEADSHIIF— 22— (CalC) L, %Kit i _
YT RREICR—A (Cul+V) LTHT 7S % & by i Y | L
TE, Dl (LEWH) BENERICEDET, DT
KIS L TWARIRIC IR U TREBDNIHS W E T & Tl 21L&
WHTHT BT EDTEE R A, -
7.8.4. 7|:|—9:‘\’— I‘@ ‘:ci‘é’a‘:ﬁbi&b]
Hloga—F v — . oY > 7 )74 S L ArduBlock_Line

board-lightsensor_sample 27 ¥ — FXI TR L THXK LTz,
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7.85. 7055 LREORY FMEYIAH

1. €Y F—25FHRNE T, -USBr—7 IV U CEHL £,
. aybo—=—o070l I LNETINTVSIREDRFIC,
ArduBlock O [ U 7 IVEZ X — | 2> T Y OEEHNRS T
ENTEEXT, (UTIVEZX—TESKDIC sample 77T L
EERLTVWET a2 ba—IA\7 vy 7a—RLET)
2. ArduBlock D [ U 7N EZZ— 27w o§ 5L T7I)ILED
Z—HEMIE LD, VTNV EA LTV EPERENET,
.ﬂm“ -

win |

|

JUTIVEZZ—BEE

ﬁ serial monitor

o leccieF—aBADET, 1 |
wlovrrems—rrsrnrsieayia—- | PXUSBT—TVRRNT,

v | 7Ty Tu—RLTEE YUV EZS—R iaF I EEIELTHSE
| 5 ARLES. T — 2, O —
p i (CultC) U, KFHHY 7 b

" [ REAR—2 L (CtrlvV) L
o - A TLEE Y,

[ mhaoe-A TRl = el |

3. YUTINWEZZ—TE Y EEMRLENLHKRD . B0 k.
FTNFNT—RZIERTVET, (USBr—7)WidHEREOE E)

4. FHU T — 2oz T U EVME] & U TRV ET,

5. HMILETF—2Z U7 INVEL AL ERIEY I R lcar—
(Ctrl+C)  R—Z b (Ctrl+V) LT " 75 TS % & & v —
fEIEIE DO B LI, SR (LEWE) BRMLPT K
DEG, e o BHKE - EIHY T MEN

2. BENSA—ZFR

1. KEOEODENT, i R0 ENZILEd,
VT NVEZZ=Efo T, FELENS, nRy bedLDOBE)
LTWVE, 2O, HBOKRT, BOEWICKD, EDOXIICHINE
LT BHhZRRET,
cT=2E, BEICD o THRRT, B, ARFNZFNCESEEH
REd,

2. LU TF=% (BEHSOHT—Z L, HEHNLDRET—X) DEV

BT, FOMEEE TUEWE] L LET,

T— 2 ¥ 1 BT 4000 fiil 2k
ZBAYU Y METY, KA1
T Lid, F5OENH 0 HEN
LIZKWDT, 757{td 3 L5
NORILAEDET,

— L& L@
IM Threshold value

FIIORGHERE  BHIORGDERE bR E

3. IRHEYV 7 FOFIE) HMEFRITY,
« DIFIE. Bl LT, BiESA Y L—AY— T, B HEMKE
ERHICHH UV TV EZZ—DFT— &% 77t LK TT,
PNEFEDEBORZIHh—HTHRTE, TLEVWHE] OMEEE
RISV TAT LN TEET,

BrEEYTF—4%
250 KEWE &N W EO RN &

FLEWME] & LET,
KOFOBE, 100 ~ 150 £ S
M ILEWH] ISHLTVET,

U & W HEFEFH

BI KE - LY T MECS

SR

SR

12 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23

Data of a sensor is checked.... A USB cable is
connected and measured.

1. It's possible to check output data
of a sensor using [serial monitor] of
ArduBlock at the state that a program
of the microcomputer board in which
"Line_base_floor_sample" was written is
executed.

2. When [serial monitor] of ArduBlock
is clicked, a serial monitor screen stands
up, and the sensor value is indicated in
real time.

3. They're on the white floor and a
black line while confirming the sensor
value by a serial monitor and a data
collection is performed respectively. (For
a USB cable, condition of a connection)

4. The value of the middle of the
measured data is used as "threshold
value".

5. When graphing makes spreadsheet
software copy from a serial monitor, and
deals with a figure, it becomes easy to
understand.

All kinds' parameter tuning

1. With the color of the resting face,
to be different, more, the amount of
the infrared rays which reach a sensor
undergoes influence of the reflectivity
and changes.

* You're moving a robot a little and
measure using a serial monitor, and it's
the color in case of a black line and a
white floor, please examine how output
changes to be different.

* Please check data over several times
and check a mean in each of black and
white floor.

2. The intermediate value will check
the difference in the sensor data (each
reflectance data in a black part and a
white part), and is "threshold value".

"Practice of spreadsheet software"
is needed.
* Below is previous page linear tracing
paper and is a figure which graphs data
of the cereal monitor who measured
black and white as an example.
It can be understood and is it possible to
be able to be useful for consideration of
"the threshold numerical value" by how
much signal size or look?

9 L

<j\yu7w%:9—%§w%
= ki d 2 &, BUIST— %
A —nN—TJa—L, PCHTY—

XFBTehHoET,
TOXIRIGE. T—ZEEEH
L. aryba—SoXx 7))y
k. Arduino DELH BT EITo
TL7ZE W,
BFEWOP/CITX>Tl P/CD
FHEEDRETGEEEH DX T,
When data overflowed, a PC is
reset, and there is a case which
needs a restart.

E! &
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4. RHEYV T FOEWA

1. YU ZINEZZOT—2IZ, 1 BT A000HBOAY Y FICED FT, TadT LIRS dT 5 L
WVMEIZES T — 2% TRHBEY 7 b RERFHALTTS7LL., DB EERLET,
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RE. RV D DS LI0F— 2 ANES T EHY)
o MmO, TulILTTIRZLTHAY FOITEIZZEZ
WHI % C abﬁﬂﬁgz‘:jo
N0
‘n‘f—)bﬁibji Off R—)Lifigf 150cm 100cm 50cm R—) LA oeq
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5. ANET—427T. 7A75LDRIREE TLEWME ZEEBRAET., [INFA—Z2FE]

O 7L TiE, floorl D TLEWE] % 100 EARICED TVETOT, S, JAXEEA@EICEDSE TLEW
i) #EEHMZIET,

LEDI3&4T L. BRZEMDS LET B2 Et L HEE

I f |oor 112 HE5H
=2 > JlieoR Chich BEEELHT—HEL Y PLE=S— iT-U
( =& floorl

HE Z A= {E % 2% 5E
AR S R e e i e e 4L

(8. E(;;L\E'Imm—liﬁﬁhif)
Tie [ & BEPIN 140
e [E] At i 50mmsec

) R0 Y
ZhElA =2E—r T 140 m——r
(LZELVEI00LL ETHALIE)

S UTe) S0 L
: — AR
HIC~ T e A IS B IE » T m - b £ e[S AEPHN140

50rmm
S S0 O MERIHME0m cec
R RE— K 150

SR RRISUBA 20

T 3 15 RE PYMAE 150
AEREAR20mm sec

«BETOT T LR
G EL 100 (L&EWVWMHE) = floorl 55
é Sl BE—ZAE—R 140 *50 2 UMD
< TR (100 (LZEWME) =floorl 7x5)
D) LifElE] B—X AE—FR 140 *50 S VUMD
% Wit E—XAY—FR 150 *20 I URED

>>>>>> HAITTI, B2 E 50 mitgk. FHTHNUL 200 §itgDT—X Tl
1. EHOBAET
BT, RS YD TURWE (R ) IFORfEIcE 725
PWMMO@% A2 A — RTCEMLR 50 SUBBITWES, O
SUMEFD  3uB Ik, AT A3 OERNZRET 587 A—2 T, MEEIET 5 VS EKTT,
2. KRz 3 &, B ELNSE YN, AGKEICREIETZOT, HZE LY
YHAH TURWE (50 ) YL EOTF—2IcZ2 b LE T,
%%éﬂ/ﬁﬁFL%mﬁ(“M“#MJAtwﬁﬁm&okg
HERE% 50 2 VR PWM140 O A ¥ — R TfF»
E—XZA¥—FPWMI50 T20 IUMRIRIHELET, >®@
®8®%<D@LTEkE%Pﬁ%taD&ﬁ%w«ﬁkfw%i?o
Ffk e BEOBEWSD S [hnE (LEWE) D) Z#HXT, 27
JWOMHZ S I HEEZEHT S LK, ﬁf%%bfw%%ﬁ(ﬁ@@%é
IREOEE) TTC, B2 L —R950Ry FAWERTES X 5ICED T,
3. fEfghEl, HHERIORBREIZ. AROaRy MENEZREST 3/ A—&Z T,
IRNEZBOBLENS S A VOERE L —ALETOT, IRNUIHETT,
RNED/NEVAD, FL— AP R R ET,
4, JEfEml, HHEROT—Z A ¥ — K PWM EIFFEE & RET % /837 A—X T,
5. BEDE—Z AV — R LIFHHREE. 914V FL—Ad—ABESHE DT XA—2TT,
6. TarI LRy FOEGRH, DhoTL b, KERLLAVET, WAVWAKRTAT S L
FEORLT, Bok&dGEEICTEA0RY F2EDEL L S,
7. JARINZy I 2ER L, 3EREENBTRETE 20 E, FREEEZI->TAEL L,
8. +FIWIMNWDL UM —T K> TWAEREDI—ARERITHTL T, 94V F
L—RA7ul oIVl F v LYY LTHELEI,

2 | 5. JOYSLETEL, BEEBATHET.
L ClE. EEASEATOE. BBICE Uo7 5, EIELT, EIE. 180
+___ H

L L, O HANEATHLS, BRY bZ2ERLTIZE W,
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7.8.6. AVINA IV

ArduBlock_Line_board-lightsensor_sample % Arduino N7 70— KL, CEEANBHEHRLI-O—F
ArduBlock TER L7z 71 %<5 L% [Arduino N7 v 71— K| 9% &, Arduino IDE Hijfiic, Z#EhizC YV —
AR END X9,

« DUF. BB CERK L7z ArduBlock _Line_board-lightsensor_sample % [Arduino ~\7" v 7'&1— K] L. Arduino
IDE BN HR B 572V —Aa—FTY,
E#C++EFT. I—T 1 YT LAHETY,
Program source code.
FArduBlock_Line_board-lightsensor_sample | Arduino 1.0.5r2- = = Upload

BT e R Y A 1. Upload-controller board writing

in is performed automatically, but
3 oM asonal it's possible to upload manual.
#include <STEMDu.h> ~ | * When choice clicks an upload

button (->) icon of Arduino IDE,
STEMDu _STEMDU_robot = STEMDu () ; writing in to a microcomputer
int _Z—\BVAR_l_ﬂoorl =0 ; board is begun.
void setup() P s e s == L]
{ I 7RY5LIS— !
Serial.begin (9600) ; | TRTTLEAL S TS ADRAE L i
) : Arduino DFXMATHEENA T4 T\ET'
| CEEEIhET,
- V- 7a S LTHATE SR H:ﬁl'
void loop() ] b DEERT) 0BT, 2 )
t | R TS5 AL TRIS— L AD, |
_STEMDU robot.led((bool)HIGH); A e Ekigmij—o 1
_ABVAR 1 floorl = STEMDU robot.readLight() ; : . :
Serial.print ( ABVAR 1 floorl); 1 _ 1
Serial.println(); : e = :
if (( ( 100 ) >= ( _ABVAR 1 floorl ) )) 1 1
1 - 1
{ 1 H - ity - 1
_STEMDU_robot.leftMI1M2 (140) ; 1 et 1
delay( 50 ); : ' i
} 1 1
else : :
{ 1 1
1 1
_STEMDU robot.rightMIM2 (140) ; 1 @I5—Avt—IVRERELT. ;ﬁ%igﬁ“l
delay( 50 ); : LT, BIERMRRUIART, fHE 74:1‘/:
_STEMDU_robot.forwardM1M2 (150) ; 1 \DFXARZITOET, 1
delay( 20 ); e e o !
} ...............................................................
: VAT Ta— RS £ QuaELRAE,
LAY DR, XA TAYER-F
NCEZIAADIEE HHEGIC, RDC-103
{aY b a—S5ORESET A1 v F%& (4T
VTV w 7] LTLRE,
STEM DufRe

t RESET

787. 7v7O—F

L 7y Ta— R~y bo—S K- kSRR, BHTHbNETS. A
FHCt 7 T o RIS, _
* Arduino IDE D7y 70— RARZ Y (=) 7AAV=ERIV v 7] |

Bl YA TR FAOHERBEIILET, . T l
| e =

7 AhrwF Y=L AT

RA 2 FIcH A TET N -

sketch_jul02a §

2. Arduino IDE Bifi Cld. F075 LOEHE, EEGTAET, R
- TS LTHITE R PEAISIT) & PEAET) OB T, 3 _ ¥

RDS-X21 S4A kL —R/BEKREZEEROR 70- ﬁmm T
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7-9. BEEEEMERORDTOI ST
7.9.1. HBERIBEt > Y — HC-SRO4

WD G ZFH U CIEEMTRES 2 €Y 2 —IVTd, SN
S RUAINIVAE AT S EBER/ SIVA (81K) MEEI N,
HhEhiekerEEsSZ<x a2 (Arduino®) THET
BT ELICK->THEERHNS C ENTEET,

AR LT, EEYERORY FREICT BT ENFEETT,

L EEVATIN

- JIYEEPH © 2~180 cm

(e —ftEmzfunE Uz 1 5 EOHF, 7f#aE: 0. 3 cm)
cEFEEFE DC 5.0V

< BIEERR C 1 5mA

< FIEREIE : 40kHz

cFUAES10pS (TTLLNLVDISIVAR)

s TO—HAES RS JFHE) FFE

eH A XL 45%X20X15mm

MOEERFE G N D PO RAICHERI S NA XS LTIy

7.9.2. BEKEERE AT

< VYRR OBEEEREEE >R IR Ty R ORI, KR
BT —E U ZELARET,

Al HCSRO4 + > —iifi R [RDC-103 V7 v Mt f-#oR
Gnd G
Echo Ec11
Trig Tr
Vcc Vv
— G

Fig.7.9.2.2 #1AHNL T 7 IRRERX

Ultrasonic distance sensor HC-SR04

* It's non-contact using the ultrasonic
reflective hour and is the module which does
ranging.

When a trigger pulse is input from
outside, ultrasonic pulse (8 wave) is sent,
and it's possible to measure the distance by
calculating an output reflective time signal
by a microcomputer (Arduino).

& The main specification

* Distance surveying area 1 2-180cm
(15 times of area where it was made the

center in front of the sensor substrate and

resolution :0.3cm)

* Line voltage :DC 5.0V

* Movement electric current  : 15mA

* Operation frequency : 40kHz

* Trigger signal 10 p S
(wave pulse of the TTL level)

* The echo output signal : reflective

(round trip) hour
*Size: 45x 20 x 15 mm
% When turning on, please make sure that
the GND terminal will be connected first.

Assembly of an ultrasonic range sensor.

* A sensor pin is put in a hole of a socket
for ultrasonic range sensor installation of a
sensor substrate together with indication.

RDS-X21 S+ L —R/BEREZREEOR -80-
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793 70% 5L (ArduBlock) Z{ERELE Y.

Hob—g a2
L ElET

sepp=5 U

Ly

FRZEBECTOT T LEER L TLIEE N,
i YD S OFEEEIRAZ L threshold X O &
NEL o e bE—Z2FIELE T,

ETTHE & DIFIA7iE (threshold) 72 5 £ <% T %
WENH D FT

'y VA VAN =]
O.B8ZEKETOEE 2% distance ITfRAT %
AL A NN 72N

LI PSS

L { disgfnca_“
BTt Y 3

o

@ A=EERETOT S LTI, BEERETY
V) 7V Z R —I T REEY) A8 & B T2 WO RS2 G
LT, LWz, threshold D [l | Hfiliic &
FIABET,

®. YUTNVEZER—TaFS LIy b EMATS
b, BEWR L YIRS REEDERITIED T,

@ . & Y NS R [distance] Y L X W fifi
[threshold] LA Fic#x > 726 [ =], #H1ELET, T
I NTHEE (£—% PWM fE 100) L9,

s RS

HEAE—F CEfT#E) S RIEfE Oz LT
{TEEV, 59 ED & BT BTV IEZ A — 3 —
TV UIRBIC AL, REDICHZELET,
ARIELRRIC, EDXSICEMEESEE NI, &S
ATTOT IV UTLIEE,

Y — X d— R, PC/MyDocuments/Arduino/ Nfid i U7z 4> T 7 % )V &
[ArduBlock Examples] ic, 7 7 A JL % [21_01_clash_avoidance-HCSRO4.
abp] THMENTWE T, Arduino/Ardublock T, PC/MyDocuments/Arduino/
ArduBlock Examples O FICELE Lz > V2R LR TEE T,

“distance

@ 21_01_clash_avoidance-HCSRO4_sample % Arduino "\
7v7Aa—FL, CEENBHEHRLEI-F
- EHEC++ S, d—F ¢ VI EAHET

HET I T [ e H

#include <STEMDu.h>

int _ABVAR 1 threshold = 0 ;
int _ABVAR 2 distance = 0 ;
STEMDu 7STEMDU7robot = STEMDu () ;
int ardublockUltrasonicSensorCodeAutoGenerated
ReturnCM(int pingPin)
{
long duration;
pinMode (pingPin,
digitalWrite (pingPin,
delayMicroseconds (2);
digitalWrite (pingPin,
delayMicroseconds (5) ;
digitalWrite (pingPin, LOW) ;
pinMode (pingPin, INPUT) ;
duration = pulselIn(pingPin, HIGH);
duration = duration / 59; *
if ((duration < 2) || (duration > 300)
return false;
return duration;

}

OUTPUT) ;
LOW) ;

HIGH) ;

void setup ()
{
digitalWrite( 11 , LOW );

}

void loop ()
{
_ABVAR 1 threshold = 10 ;
_ABVAR 2 distance = ardublockUltrasonicSenso
rCodeAutoGeneratedReturnCM( 11 ) ;
if (( ( _ABVAR 1 threshold ) >=
distance ) ))
{
_STEMDU_robot.stopMI1M2 () ;
}
else
{
_STEMDU_robot. forwardM1M2 (100) ;
}
}

( ABVAR 2

RDS-X21 AL —R/ABEREREEOR 81-
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7.9.4. BERBEMEBTOIS L (Q) |, o

L -

CTIERLTHET, o

XYY TIVDOY—RAa2—FRIiE, PC/| = el

MyDocuments/Arduino/ N\ U 7z 4> 7
JV7 4 )V A [RDS-X Examples_C| i, 771
)4 [ultrasonic_sample_avoidance] T
BENTVET, = =
V—AE CEBTRARENTVET,

% Arudino Z & #%, [7 7AWV =>[R
7w F 7w 7] [RDS-X Examples_
C] = [ultrasonic_sample_avoidance] %

CLERETEEY,

e e
S —
[

e ]
b, i mm .

% After starting Arudino, [file],-> [sketchbook]
can confirm that-> [RDS-X Examples_S]->
opens by [ultrasonic_sample avoidance].

XPUTF, YNV aA—=RONBTT, WO CFEIAY R LTT,

&

— ultrasonic_sample_avoidance | Arduino 1.0.5r2 — =

rlle BE Afres ¥ L T

Program source code.

ER [ TR e TR

/* L)

crash-avoidance_ping

for JAPANROBOTECH RDC-103

Souce code of ultra sonic distance sensor control
from Arduino Sample Sketch "Ping".
*/

/] IR E R— PEOERE £ hE0EFES—K
EOES A

//A connection of a fuselage and port kinds The
left: The small number The big number: The right?

/] BRI HTT 580 ¢ BE—X ML M2 gt >

" HC-SR04

// Something to connect to a fuselage: Motor M1,M2,
Ultrasonic sensor HC-SR04

// MotorDriver Pin Assign on RDC-103.

int M1 1 = 4;

Ml 2 =

M1 PWM

int 5
M2 1 =17;
8

int
int
int M2 2 =
int M2 PWM

// pin number of the sensor's output:

int pingPin = 11;

int LEDPin = 13;

int PWM_Value = 200; // how speed the
Motor is

int distance = 15; //how long from target

object, unit is cm

void setup() {

// initialize serial communication:
Serial.begin(9600) ;

// initialize the digital pin as an output.
pinMode (M1 1, OUTPUT);
pinMode (M1 2, OUTPUT);
pinMode (M1 _PWM, OUTPUT) ;
pinMode (M2 1, OUTPUT);
pinMode (M2 2, OUTPUT) ;
pinMode (M2_PWM, OUTPUT) ;

pinMode (LEDPin,
}

OUTPUT) ;

// the loop routine runs over and over again forever:
void loop() {
// establish variables for duration of the ping,
// and the distance result in inches and
centimeters:
long duration, inches, cm;
// The PING))) is triggered by a HIGH pulse of 2 or
more microseconds.
// Give a short LOW pulse beforehand to ensure a
clean HIGH pulse:
pinMode (pingPin,
digitalWrite (pingPin,
delayMicroseconds (2) ;
digitalWrite (pingPin,
delayMicroseconds (5) ;
digitalWrite (pingPin,

OUTPUT) ;
LOW) ;

HIGH) ;
LOW) ;

// The same pin is used to read the signal from the
PING))): a HIGH
// pulse whose duration is the time (in
microseconds) from the sending
// of the ping to the reception of its echo off of an

object.
pinMode (pingPin, INPUT);
duration = pulseln(pingPin, HIGH) ;

// convert the time into a distance
inches = icrosecondsTolnches(duration);
cm = microsecondsToCentimeters(duration);

if(cm >= distance) {

// turn the Motor on
analogWrite (M1 _PWM, PWM Value);
digitalWrite(M1l 1, HIGH);
digitalWrite (M1 2, LOW);
analogWrite (M2 PWM, PWM Value);
digitalWrite(M2 1, HIGH);
digitalWrite (M2 2, LOW);
digitalWrite (LEDPin, LOW) ;

the LED off by making the voltage LOW

}

elsef

// turn the Motor off

// turn

RDS-X21 S4 > hL—R/BEKEREEOR

8- t%munumun®
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digitalWrite(M1l 1, LOW);
digitalWrite (M1 2, LOW);
digitalWrite (M2 1, LOW);
digitalWrite (M2 2, LOW);
digitalWrite (LEDPin, HIGH); //
turn the LED on (HIGH is the voltage level)
}
Serial.print (inches);
Serial.print("in, ");
Serial.print (cm);
Serial.print ("cm");
Serial.println{();

delay (100);
}

long microsecondsToInches (long
microseconds)
{

// According to Parallax's datasheet for the
PING))), there are

// 73.746 microseconds per inch (i.e. sound
travels at 1130 feet per

// second). This gives the distance travelled by
the ping, outbound

// and return, so we divide by 2 to get the
distance of the obstacle.

// See: http://www.parallax.com/dl/docs/prod/
acc/28015-PING-v1.3.pdf

return microseconds / 74 / 2;

}

long microsecondsToCentimeters (long
microseconds)
{

// The speed of sound is 340 m/s or 29
microseconds per centimeter.

// The ping travels out and back, so to find the
distance of the

// object we take half of the distance travelled.

return microseconds / 29 / 2;

(2. Tado L [ Y=V ] = [ YU TIVEZZ—]
T W8 T & ¥ 9, After program movement, it can be
checked by [tool]-> [serial monitor].

ITIVEZR—TA Y RUDT—R2AE—LINE
T9, A measured data example of an ultrasonic sensor
by a sample program

Y7070 75LICEBBEREYORNT—56 (3
SMETOHER % in, cm TH 71 ) (The distance to the
target thing is output by in, cm.)

93in, 239cm 26in, 67cm
94in, 240cm 28in, 71cm
59in, 150cm 30in, 77cm
31in, 80cm 32in, 82cm
28in, 71cm 47in, 122cm
28in, 72cm 51in, 131cm
31in, 81cm 26in, 66cm
26in, 67cm 25in, 64cm
26in, 68cm 30in, 78cm
19in, 49cm 7in, 20cm
19in, 49cm 5in, 15cm
22in, 56cm 131in, 334cm
31in, 80cm

| FO5SLIS— i

< TRTS LAY T IADEERE, Arduino DT
BONATA PERTEEINE T,

TGS LTHEHTEZ G RISy & REmEEE)
DHTT, BAXTE. TATILXTIRIITI—EED, %4
ThEt~— 2 cBEINET,

QLT Ayt —UZHEELT, MR2Z2HL T, M2 LT,
HE, XA AVNDOEZARZITNET,

i 15—}9‘!—9 Couldn’t find a Leonardo on the selected port HiEHKF
WBLS—17EL, YA TV R— FADOBZAADERLTVET,

%E@aﬁ < fiéb\o RT Y FRAVIAVLTOES
P TO— RS EOBBAE, T35 _
FD%, YA AV ER— RICEEARDEE SHTIC, :

RDC-103 1> F I —F D RESET A4 wF % XTIV 7

1)USB 7 — 7 )Lkt 2)Arduino D> [ V—L ] D> (YA IYR—F ]|

RDC-102 1@< =2, [2 U 7=} | i COMBHIC L/ I—2

|:®a4zyﬁf¢o@

A IV R— FICBEAATOET N -

C
Ll

Error

Couldn’t find a Leonardo on the
selected port. Check that you have
the correct port selected. If it is
correct, try pressing the board's
reset button after initiating the
upload.
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7-10. B4l [EEYEE & SAUV/FL—X %#9350KR

BN A ¥ a— X ICRBENTOIRICIE, T4 Y b L—X EREEEO 2 fige nRy Mz 9,
BV OETEYEEADO K S I E T,

B rElFnLULBSEr Y
. v U EROBE KRR oY HL
DfHFHY Iy DRI, #REED
BTy Y —EU2ELUAARAET,

@9k HCSRO4 >4 | RDC-103 V77 v k
R T FoR

N Gnd G
¥ oA E Echo Ec11
. EEYOEE i
ZHEELCHEL Trig Tr
ESCE Vce v
GE!] gdmIzs
YETE. SRERE - G

2T l. EVHIThT
BnEY.

SRR T2 T A
YFL—ALEY,

O
To LEDIEL

LED 7 54T

no
TR

no
ThFE

HEESI A RGN
Btz Uk 9,

M2 &L 970
LEE100 &b
NEVH?

White

= | [EE 18ESAVFL—Z2OK L 79EFEBEMEEOLD
e LD R TS LB EDET. Tu T T L2FLE T,
L ¢ FEDTa—F ¥ — N7V TY XLTI,
gl
BEREY A XE —
EbeET. - PWM speed 150 Y — A a— K&, PC/MyDocuments/Arduino/ NEL & L7z ¥ > TV T 4 )V &
20 TUHEFB [ArduBlock Examples] I
B mLEE @ 7 7 b4 [21_01_clash_avoidance-HCSRO4.abp] THHIE N T
VET,
< FA4 Y FL—X 7 74)V% [21_02_Line_board-lightsensor_sample.abp] T
— BHEnTuEd,
SCFTEMDKL Arduino/Ardublock €, PC/MyDocuments/Arduino/ArduBlock Examples @ H1IC
FiEt LIzt > TV eI LR CE %9,
LYYV EIRHWTHEREL, fBEbETHALET,
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7-11. 514~ L —R iR

742 FL—ARFHR— b
RDP-971 '
= YA XAl
-l-:""-' E B £l H:'H. L] * L L] ‘::ﬂ
LA (1) b L seeee——
7507 4 0 AFEGH 5 S — T SR, AR REIC AN TV,

il 2]
TN—T R R BEEY. Z4 N, MEERDSHEICA > TVET,

2

i,
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