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COMNTROL BOARD RDC-103TYPE I 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

motors.

Tk

The specification

DataSheet URL

N A2,/ ATMEGA32U4, FE(E R 8MHz

MCU / ATMEGA32U4 Clock 8MHz

http://media.digikey.com/pdf/Data%20Sheets/Atmel%20

PDFs/ATmegal 6U4.32U4.pdf

f][] J#*k{ /“j‘//—\v Fln Acceleration / Gyro sensor MPU-6050 |[http://www.invensense.com/products/motion-tracking/6-axis/
mpu-6050/

=R Sound Sensor SPI XCM6035P |http:/www.buzzer.com.hk

AFGAFZ=RY a—L SlidePotentiometers  Alps RS30H121  |btn:sovscalps comwenOnjects catlog woa//HTMIPotentiometer/SlidePotentiometers

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

——oBi%&t Y Light sensor
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11-3. EITEEH#HH#IIT [Assemble of a Vehicles]
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Put a long screw in from the side where prominence has gone out.
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11.3.5. 214 Y HLY {317 [Assemble of a wheel]
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11.3.6. EithR v & AELY {4F [Assemble of a battery housing]

BEATEL | l[

1 I ’

FEER RS
FVEFEUARTEEIAR Y 7 A
Battery housing

Fv bk Nut [ 2m
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11.3.8. A b A—5%HY {37 [Assemble of a controller]
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Attaching a screw in the battery housing.
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Encoder Left side motor Encoder Cable
KEfle—A2T>a—% D1 IYa—Rr—7 ) **
Encoder Left side motor Encoder Cable
Geared motor Left side Motor cable
HEFET—RE—% M2 E—R—T)*
Geared motor Right side Motor cable
FEr—A(H3 x 4) TRIBT—7)
Battery housing (AA battery x4) Vi Red/Black cable
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«ZDETIE. PIDHIEIORRDS-X251Z 45 &
MO +bO—>RDC103Typel, Type2 NI/
I— 3% I 2HE%0RLE T,

-RDC103Type3/xEDMD I bAO—>\&
59 BHBEIE. TV AIAANRE IO —
ZHDCE— 2 DEESBIZEL

WIRING

1. Connection wiring of each part and a
controller is done by making reference to
the following connection list.

*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 with-
out mistakes in a connection, a battery is
mounted according to the polarity indica-
tion indicated on a battery housing base.

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

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 con-
tact.

The sensor page when using a this ma-
chine as a Linear tracing robot, and the
tape to decide a gap adjustment with rest-
ing face.

Please be careful so as not to remove.

MBIV MAlHEICASD
(T TWBTTRD |7 —T & PRI
filtlis DI RO REHITHIELED
WA ZZ A L —AnRy heL
THESEEDE T —HERTE DR
R 2RO ZT2DDT—T T 9, B
DNLIEDIRELIRNEIICTHERELR
W,
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11-5a. BERFEEYE)E O R &

o — ATTACHING SENSOR
< LY EROEE R IO OV 7y Foic. Rz Put e hole of et £
AP TE Y — VR ELUABES, ut a sensor pin in a hole of a socket for
- — — — — ultrasonic range sensor installation of a
A5 HCSR04 2 > Y 3o RDC-103 V7 v i f-&mn b
Gnd G sensor substrate.
Make a sensor terminal indication symbol
Ed.m Ec11 and a controllerboard terminal indication
Trig Tr symbol agree.
Vcc Vv
- G

HE L IO I% =

ARy hEESH

11-5b. 14 L —XOFRE{E Assembly of an Linear tracing robot
1. BT CIERR U7z TR IR EY R a R 5, @ikt >3 HC-

1. Ultrasonic sensor HC-SR04 and a rear
caster are removed from the "ultrasonic
obstacle avoidance robot" made by the
preceding clause.

SR04 ZH O L T,

2. FMABEDO XS IC, TV ba—S&D [ &8 | BIREICH
JT. 94 L—28RELTHEVET, HE S JOMkEzEE
L. KA S Y EE COEE% 3 mmIZERE U THEERES L

TVWET . ) L
NN . 2. [Light sensor] in a controller point is
3. it {ﬁ?*”ﬁﬂb‘ G used as a linear trace robot for resting
MO FETHAILTOHNS

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

La, Y2 3mm
HifgICiE B X DIl iz
(VAN

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.
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11-6. ORY FDENERESD
11.6.1. A2 FA—5K—FDERRAL/ v FEONICLT. EFEANET,

11.6.2. fad F_'t# EEJG) |/ "‘COM I-J-\_ l“ﬁva)ﬁ

1. PCexAaVKR—FZE, 4270 USBTyr—7)IVTHELET,

2. PCHIRAOVR—=FREBFML, PCHIO TCOMR—h | HREZ
NEFTDOT. XOFIEICHE, COM BSZHFNTLEZEI N,

« Windoows : YA AV Ea2a—Z DAX—F > IV ha—)LSk)b
PDN=KRITETFIVRD TFNARX XYY —DIETHNT
VW&, [R—bF (COM & LPT) COM] ZRDIFE T,

3. (COM & LPT) COM] IC @Rk LT3 STEM Du RDC-102(COM
%S ZHERL. COM 5D BAICH I HFE (R—+&S) AL
LET,

4. TuarS LEEEIHEEHC COM ZBEMRELZDE T,

/\ XTTHT LHNBZADEOEAR, 2T COM BERTREL

\4/ LEEW,
11.6.3. 7045 5 LRARRIEDIELE)

. A7 by FTIER Lz a— b Ay ko
arduino.exe % 7 )7 1) v %~ L T arduino
EERHLET,

Fig. ifc@1o> arduino M

2. Arduino-IDE[Y —)V] T[~¥ 1 2V A—F].
[ZVT7 WA= ] 2R LE T,

[¥ 1 2> Hh— F]:Arduino-IDE D |
Y=IVIP [RAOAVKR—F]1Z2 Z7Vv Y
L. I B~ R—FU X T,
[STEM Du/RoboDesigner+ RD C-102 w/
ATmega32U4 3.3V 8MHz] =R « 7 U v
JHEE 21T VE T,

U A et @EHID E X T,

BEEMES & A AVER—FHBRIELE T,

[V 7 )VR—1 | ; Arduino-IDE ® [V —)b
ID[YITIVR=F1%Z 72Uy LT, HE
IHHTI4 Y RIT, THRAAYK I Y —T
FANTz COM BEDWEER— M2 o) v Ji8E
L/ -vhﬁbQOb\fgL &%ﬁ%;mhi?‘o
BEZMES &, BEHTELRCEYET,

IS—Aye—Y

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, 1AV R— RAOHERZABDPIKLTOET,
Arduino = [ V=)V = A3 VR—F ] RDC-102 ic@~<x—7, [
TIVE— R R COMBEIC B X— B DNTINS T LRI I,

Ry FEAVRAVLTEY [emm—— |

s Ty Ta—RHR3EL VbV
FiE, ALV D%, A3
VR— RICEZIABDIAEE Bhi

IC. RDC-103 2 ha—5DRESET [cozxrzon
AALwF# BTV 7] LT [T
7EE W,

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 [T 7AWV > [HFRT 7AWV 2TV vy 7 LET,
HHEIT 7 1)V [Sketch. H{t ] BERRENE T,

rad Vi koW asee: - - B =

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

ddim AR | Svkmer ds S
LTI e

4. P77 4 )VD aruduino IDE . | T . e -
[ \y‘_}[/] LC%% [ArduBlOCk] ’E - s e | A LirE . - B

70w 7 LET, ! ?i-__m.:u-- -

P Rl T Sl

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

5. ArduBlock A X —kL %9, 5. ArduBlock starts.

[ Ll |
. N CRR )

A movement test program is made.

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

* An example uses "forward", 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.

Wip iy Erasinesh R0

Twime) 1=k,
RAL. ERLET.

1. FRlOKZZEIC LR S HET 27230710 S L2ER L E7,
< BNE. THIEE) TIH, MOBETT A 217558 TEET,
* E—ZAE— R 255 DRAMHTT, DR OENWAE—FTHE

TSTEM Du) IZA&BA.
KL EELET.
T ) 2N M2% R
Al~EELFET.

E=8 2 = FERE, 0~158
oRETErLAFRTT. B
FRAICHA—VAEATTY
Uad (R L. BRETLE
EELERLET.

15651, MEA L= KDY,

FTOT. BIE. EL 500D ULEDHRNE BNET,
2. [Arduino\7wv7a—FR] LT,

3. Arduino-IDE Tl&, I 2SIV EITHWEIT T 7 A IIUEE . o> ha—

TAR—RICHZRAAET,

4. Arduino-IDE O A vt —VEmEIC, BEIREOXRNEINE T,

[RATYR—FANEERAHIDNTT LE L] EXYE—IDERE

nNg L, EXARETTY,

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.

"l have finished writing notes in a
microcomputer board."
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- X5=Ry€=Y Couldn't find a Leonardo on the selected port HHEIRE
BWELS5—17EL. <A IV R— RANOFBEABDPEBLTVET,
Arduino D> [ V=V ] D> [ A HR—

V7V — b | #ki COM “k!?-bbomfwégt%%m

7ZEW, X7y FEa U AWUTOET
T TS F OEEAT, :I//\/r}b_
D, YA T F— KICBEARAEE BIC. |

'RDC-103 1> F 0—5 O RESET A1 v F% [XT )L
iV LTLEEW,

|C®ﬁ4£V7T?o@

A 3R FILEEAATOET N e |

11.65. 13 LHTARY b EEERZ2— . BEEESIR
m. :ybn—ﬁﬁ—FuﬁﬁbtjnﬁaAwiﬁ
$/b®%¢ﬁ%%%wi%tbu£%%ﬁﬁbf REITVET .

K | RDC-102 IC@%—7 ., D/E

Z.Tu DFERD I A TR OERD R EN TV AD Z R LET,
. avk
il it _ Feivi
a—
ElE—2Trya—% DO Iya—Rr—T)*
Encoder Left side motor Encoder cable
GlE—2TYa—% D1 Ia—Ry—T)*

Encoder Right side motor Encoder cable

F7—FE—% Kl

M1 E—XT—=T) o
Geared motor Left side

Motor cable

F7—FE—% fill N e

Geared motor Right side Motor cable
il —2 (B3 X 3) Vi R/ BT—=TN
Battery housing (AA battery x 3) Red/black cable

[[EIE%EEY}?X/( vF SW) 1 W OFFICE>TW0A T Lz AL E T,
it — ACE MDA > T2 HZ2 R LT,

FLYA=R—=7)IciE, mENHOET, TOEEYR
V@, S (32) EbDETHLARKY,

HBHEIC GO,

HE—RIIE, BT AZRO S MDD D X I, E—
2 —7 )V, EB 5T MICTE 72 LA 5 ik
MDIART 2= TOXT, T DEFET ORI
Mekic e FIciEm LE I, BT A TRy hOH)
TMRL T, ZLARZMELIT,

(2). 7RYFLET: [EHEAAYF(SW)]ZONICLET,

(3). 7RIS LEIE . [RESET AAvF SW) | Z# L X9,

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.
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4). MHTHORY FEMHESIE
(1). ThitEy TaySLEZETL, aRy hOBEEZAZ—F LT, Hifd 3
NEIMEMELET, « MOMEVWE DT, BYOEERHRTTH,

5, FELTERLELL I,

il

aAxIx—nEk
P R Rt 2 AN
ANEbLD X7,

i

(A ®) © o) ) N\\J/A
Fig.9.4.5 BHEsilk Movement check
(2). =IO TN

(A OFfE : FELLENTVET,

B)DEIE : MIM2 & &GO MMt (7948 94+29) BEEEWT
ER
S MIM2 EBICTR T Z—DAERKIC LT (H#5E2 ANEZ ),
BRLELTZE W,

C) DEE © Ml T—XEHROMY: (528 « <A+ 20) HHEIEVTT,

SHEME-Z—DIART Z—DME 2K LT (H#Ekie ANEA
O, #EHUELTIEEW,

D) OFE : M2 E—ZEHROME (TF2@ - XA FR0) Hilg T,
OHME—Z—Dax 7 Z—0mE 2 LT (e ANV Z 0.
R LEL TSRS,

(B) o#hE © ELSHOTOEY, EAOE—2AKEDOLE T AFARHNTY,

1. EFEE—Z—OERENTEL, ZRICETETLESTOMBT &I, RE
LT ETY,

RV ESR B EEADEL MDA LD > TVEET,

HOESREETIE. 722 A 1 HoE—20mlIcHiREZROFIESE LR E
DORBEFTI L E-TIHEAE TN, T 0TI LI Kb BIEEICHIATRRA T
&b ET,

R L LT E— 2 DR EE G T HEEEZONETH, oLk
FEDOHRD SMEEENDIRNE—R 2R LT C LickD, KESRIA -
IZEb X9,

ok ZElHL D fA TV B PID il Tk, PWM 2l % C & clEEN 25
ER

A

RDC-103 2> ta—Fid, BEMVASZ L, T 0T 5 LANETE
NEJT, I NERE, BEEAAvFZONICT S EaRy bDOEHE
MEBLEST, BRy FAEWEL TR LA MBEICEWV T, BIERA
TRET,

WO FlcBWEE, BEEZANZ EORY FABIEHL, FICE FLTERT
BN 3% CEENEC D ETOT, BEO FICEL R aRy FOBRELEFICTS
LT, oRy hEHHNLED,

[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 check.

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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11-7.54L—=28RD7AT 5 L
1171 ZHRETOT5 L

1. ORy FAEDX S BFETERZRAL, EIk
FEZELES ELTEHOTWEDM s « « FDT )L
JVXLEBRELTBEELX D,

f420 Bl MO Teay ra—Jicid. FOEH

"/, LED EZHHEY 2a—IABH b, EROXSITHN
MR LT, KEPEomE 23l L £ 9,

3. FRIMREEUTIE. 74 FIC CelREHET) Bl
R U2 T, HOWEDH T E IRIERE
WO EE > LB X MHELET,

4. HOBTHIEENZLLLETNE, HENSD
e BRI TEEEEYL VY L LT, IO RSERE

i SIUSHKROREA ED [HARD T & UTH
ITEMTEETLLS, KOHEHlC, 7Y&IV

, AJTHNCHRINRD TH 2 - m L) OHEIES C &
4 LETEBTLEX D,

- 5. TOXSICHRIMRE VTV EEESRERI
ZHL TRy BAERANERZED X9

6. I ba—FR—=Ri&, Ta7I LRV, K
HDBEEINEDL SV ETHhNIET— Xz
L. UTTHhNE, E—2%EILT2EEDHEE
Li@‘o

7. OMEE LT, HOEZ D SIFHRO KD H
D BOEMZOEEIIN L TREPDEITH R £,
BEFERICIE. ORI NI BOORE &%
T 250, MISHWKELZELET DT, 7l
MLRTLLAEDET,

8. KEPDEDIMEDENIC KB T F 1 SRR Y
OHNOZLZFHIIL T, ARDh, Bixohzf]
Wi, 1< T EMRBET, ORI ZER.,
B (L&) i) EFFUET,

AL L x e
W Threshold value

HHORGDERE O KGDERE g E

Fig, IR 42>/ 5%

domldy v worme wla

Umieyr 1 T

Fig. IR & 91k

Fig. b L—2A1 A=

Ry PAOEIKERBE R TEIL T, At - B
FTNZFNORGHEOBMEEFHRLET, oY
gty 7 v 2ffisCcary ra—STHlb F
@—O

- HEu K7 — 2l & BT — 2
OB Z UEWE (2% & UTHRE
L7 ay S LcEERARET,

TyIET: » - - RRAOBELEVET
AMORTVFTHNT B L (v VT T,

WD B, BB EFRDES
%E;U:c:ﬁﬁux F B HAL R
%Lmﬁéo%@aamgﬂwiﬁ
;‘;Lc:ﬁﬁux F B BRI (T

T4V, 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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11.7.2. AV ML—RDTAGSEZVY [2].Programming of linear trace

DN 1. That the difference goes out to the
L EORBRICKD, A RATIO HE 5L T HNBIECECA TS ensor output numerical va%ue which can be

CEERFIHL, 94Ty I FL—ALET, taken out by white and black is used and a

2. FHWAZRY—Re. BNTF—F TS5 A VRBNT. ZOTy Ik linear edge is traced by the reflectivity of the

N . N - c e light.
EDRMNSEIK TRy FEFH5 T N TEEXT, 2. A line is pulled to a white big seat by

3. BT AERRAEED . ZO—E%ES20E Y McEkiid 2m3  a black tape, and it's possible to make the
WO TLE D robot which moves while following on it.

° 3. Make the robot which makes a big circle

4, bov ok, IFELBOAE—RTHRIHEF SRy MEDICHkE,  and runs through its one round with a black

LTHTLEEL, line.
— 4. Please try robot making which runs
N through a truck made of a big black line by
" - - the early speed well.

(V—2za— i, PC/ MyDocuments/\
Arduino/ Nl iE L 7zY > TV T 4
)b & [ArduBlock Examples] <.
7 7 A JU %4 [21_02_Line_board-
lightsensor_sample.abp] T # # &
N TWE 9, Arduino/Ardublock T, PC/
MyDocuments/Arduino/ArduBlock Examples
OHICHIE LY Y TV e LR TEE
ED

\

J

LEDI3gdTL . EEAME LT (|1 BaxtuyiEe
Tt loor [~ S5l

#& flonr
R Bl Bt e L
R —— { L LMEI005LT € bruld)
LT A=A o : — & S Fl
- [ =0y biz = AP 40
iz B FrAfSommeec

e T B TR A

s

Sree (eiaf Sap—gi
Tzt
{LELMEIDOL FT&mht)

T ofiRmE =e—s 140

SURE D D

B Re—rF TNl 5] AL WA 150

] Arm seo
SRR o i

J055 LD Block B{§D [ ? | X—21&, AV MABBHT LEMBESTFIVATY, ,I

2P 2L TROERZHW LA T8 LEd,

11.7.3. FE%ESEIL, TO5S5LEERLTLIEEL, "ék
4

AR ET floor 1 (B2 &Y —) DML EWE (DI JAIT A5, 3w

JehEmE U Ed, =" s
TN, fHiER UaEL X9, L M)
5 N .

floor1 B2 &Y —0HNEZNLE T,

yes

(&)

T

LEWAIZ, V—b>2 U 7)VEZ 2 %> T floorl OF— 2% R LT o[ s
RELET,

ST VEZ AN BT — 2T~ (CirlsC) LT, EFHYT FaE e _ v

CR—=Z b (CtrleV) LTI 7MUY 2 200 < b £ o hmes [

KL T2 AR IR U TR S Ve ThiEl & TRl 2L & 02 BHE

WETHIF 2 ENTEEEA,
11.74. BROZ7O0—F+—brid. EOY )L 7' 1055 L ArduBlock_Line_ _ _

board-lightsensor_sample 27 ¥ — FXTXL THXK LTz, @
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11.7.5. 7055 LIAEOKR Y FEYiAKH

1. 29 DF—2%@AXREY, -USBT—7 0GR LUTERILES,

. avba =500l I LMNEITEINRTVSIKEDRKIC,
ArduBlock D [ U 7 IWVEZEZ— | Zffio TR Y OEZHFHNS C
ENTEET, VUTIVEZZ—TES LI IC sample 7175 L
ZERLTVWED)

2. ArduBlock D [V 7 IWVEZZ— |27V v 7§52 UT7IVED
Z—MWHHANIE EBRD, VTNV EA LT HEDRERENE T,

T SOOI G A -

N GBI T

Uz |y

YT IVEZZ—EE

= serial monitor

M|~ TKT—EAPADET, %1

i |vvrrezs—rrzrarsisavia— | PRUSBT =T LRt

m Sy Tn—rLTEE, vuyLESA—R | iaF U REELTHBE
m [P EMLET T — 2 EPEE, aE—
" i (Cul+C) U, &KilHY 7 b
s [ BEAR—Z T (CulV) L
5_:—- " - .', T< figll\o

[ Eaine- A T = (e |

3. YUTNEZZ-—TRVYEZMERLENSHKRD b BIRO k.
ZTNETNT—2IERITVE T, (USB T —7)\VidHERhiD £ %)

4. FHAIL 7= 7 — 2 Oz . [ U EWE] & UTHRSRMEn %9,

5 fHliL7eT7 =2z U 7)VEZAhba¥— (CulC). KitHY 7
M EIER—=Z bk (Ctrl+V) U Tl 7 7{LILPEd % & > —
I O 5 <780 . DBEAE (LEWWE) BERDBLPT <&
DEGF, -« BRRE-ZEEY T MEVS

2. BENSA—2FE

1. KEO@DENT, L YcE L FINROKG ENELLET,
cVUTIWEZE—Zfio T, R LENS, Ry D LDDOBH)
LTWVE, Bofek, HBOKRT, oEWICED, DX ICHANE
L 20 EHANET,
s T2, BEICD o TRANT, B, ARZENZICTIEEH
NET,

2. kU TF—% (BahsOHT—2E, HEHLDRET—X) DEWD

AT, ZOHEEE TLEWE L LET,

— L& L@
IM Threshold value

EHIORGHERE  BHIOKGDRE AR E

F—280E 1 BT 4000 A%
AZBNT Y METY, KDL 1
AT Lk, E5DEHH 0 HEN
LI WDT, 757359
MORTLEDET,

3. TRHEY 7 FOFIE] HMERTY,
DI, BlELT, mESA Y FL—XY—T, BiReAtKLE
ERHICEHM LI T IV e 2 —DF— &% 77 ULEKTT,
FNEZEDOEBOREIHh—HTHIRTE, TLEWVWHE] OMEERE
WKRISYLTAH T N TEET,
B33t vH75—4%

REVELNE O EORIE %
FLEWi] L LEY,
KBS E, 100 ~ 150 £ 5\
M ITUEWVE] ISELTVET,

UMEHE

WL T
o S RE - KR Y T MV

12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23

BHRE

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\y97w%:9~%§w%
o kKT B &L BUST— &
WA —nN"—Tu—L, PCHTVY—

XT3 b ET,

DX RIGE. T2 EH
L. arybta—S0X 7))y
k. Arduino DE.H BT EITo
TL7ZE W,
BEWOP/CICX>TE. P/CD
FHEEDREZGEEH D X T,
When data overflowed, a PC is
reset, and there is a case which
needs a restart.

E! &
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4. REEY 7 FOEVA
cVUTINWEZADT—RIZ, 1 T 4000 HEBOH T Y " ICED F T, 0TS LONIESEMITHEHTS L
TVEIRES T — 2% [RGHEY T b BRERZFHALTY I 7{EL, DS 2zERLET,
cREBEWNGERFEY T FELUTEXCEL(BRY 7 b2 7) BAHOET, ZOMBETA 22y FHABAFT
&3V 77 OflE LT OpenOffice £ H 0 9,

£ .,:' th :..; u-! i oo \[
B otk | . OpenOffice™4
X iy e N
' = E‘ iod [EETPTITY f EREE(B)
e :E FH W) E F=2r=20
" o vhs-saia) & 2
o wate B = . R P
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it o] iy - ] BERH 1 - (Jpﬁn[JFﬁr
EXTRER| AR sz LR
dFm-o- @by HOEEQA @,
8 e == == I# Aﬁ‘ Th S erwr | M-8 -
T |
e : el BEESS ¢ [ on [ . !
1779
1779 o=
1274
1075
(= :
I | @‘?‘»M»z T, 7 AR T E T
o o o TR RYp ATy 3> @EiEhE (F)
LUTORT—2D, —HT—2hD 7
258D DVNFRADHETY I 7L o)
FX ;43 TAN—R) CHYID RIFES B £ T L U7
N o . . . . E AR—ATRYID Eh, wUcRiEEhET,
CME LT — 23 RTEESG AT i e
U7IWVEZZ—=U Y RTZTY) Y sa1 e o S e Y e 3
LT 774 7 UT [Ctrl+A] ZH L ijg i
T. a¥—L %9 [Ctrl+C], 21
C T — AR RIRE T B B0, 2 4
{t%757{tbfib\ﬁﬁ)f—iTE7U " \ 1G5
6 7. BRTEZ v P Lt — 422
hk fEpAfEE L ¢, =L X9 [Ctrl+Cle = *
2D [ v EREY T bofE Gt B L)
FOL ) AR LT A=A LET, 5 - .
[Ctrl+V] = e
3. I 7MELIcnTF— R 2R EL T,
75 7Lz LET, = o 2 =
4. 75 TORBEERARDIMORT B L <x .
BaRCET. 1 b2 iR -_=|* x|
Pulse_I = L. e
POTRVEROR A VER 150m 100w S A VEROR | e
e XUTINWEZZOMNZRAREY 7 b TUMT 255
i . ZHOFDOTF AN IR AR—RICEZ A

TL 7Z& W, OpenOffice DA, RO DA T 3

v THEEE F)) ZEREELTTF—42%E2X—=ZXLT

o IFE N, R—A T BAAYRIDA=2—T, [AR—ZATK
YIb | ERET B & CE EEIEN RN LT WCRBE hE T,

BIIE. TRK Y TV 2= T AR R VR IR T TRl LT T — 2 T

CHST TR L. BT LIRS C L LERTE . T 055 LRI T EE S T,

C RV BEENTN S & X, AREEERE, EVEEEE B R S O £ 10T — 2 ES C
LAY, OS5 LT TRELTORY FOIBIELER S C EAAHETT,
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5. ANT—42T. 7O75LDORREE TLEWME ZEEBRZAET., [INFA—2FE]

OY 7 IUTiE, floorl D TLEWE] % 100 EARICED TVWETOT, S, JANEEAMEICEDE TLEW
i) #EEHMZET,

LED3EdTL, EEMaLET (| BostnuEs !
2T loor1[- EER

-
=i AL A SBT3 £V TFLE=4—FR D

‘ﬁiﬁﬁﬁu—ﬁ#@miv"_& wm 7 tlonr]

3 LS B TR o fm .
= . i L2 LMET00LLT € Bl E)

4 ST

bic B AEFWM 140

hic @] T A Ommse ¢

Tl
{LZLWMEIDDE FTdaduld)

s e R eI e v

S E L Sl 2 S ]

At = e— = T0A0 14 T A WIRE 150
foerm ’ A 566

cBETTT S LR
3 &L 100 (LEWE) = floorl 725
éS: JEfEm E—XAE—FK 140 *50 S UBEHD

TR (100 (LZEWMA) =floorl 7x5)
filgll E—XZAEY—FK 140 *50 S UMEFD
Rt E—XAEY—FK 150 *20 YLD

>>>>>> G T, B2 E 50 Hitg. HTHNUL 200 fikDT—X T LT,
1. EXOGET
M ET, HAE YD TUERWE (IR ) LUFOBIEICE- 725
PWM140 DE—Z ZA¥— FCLfERZ 50 2 VUBRITWES, —> O
VB ED 2B BAT A IV OBEEERET 535 X— 2T, MEEIET 5 LS KT,
2. KEleRlZzd 3L, BRELNSEY N, AGKEICRIETZOT, HEZE LY
PHAH TUEWE (9N | U EDOTF =22t LET,
BHZE2TD TUEWE (DS ) YU EOBHICE->T25
FlgmEZ 50 2 VYR PWM140 DA ¥ — KT\
T—XAE—FKPWMI150 T20 S UMMRIELET, - >@
OL@ELVRLULTHEARERETZEDEDSHINEATHEET,
FfaR E BEROENDNDD S [hNH (LEWHE) DISff) ZEXT, 37
JVOHZ XY HUERZEH T2 LIk D, BIFEEER LTV AEE (FEOE S
IREDORE) TT, B2 L —R950Ry FATERRTE 5K 5ICED T,
3. fEhEll. AEEIORRREE. FROoaRy MROUEZRET 3/37 XA—XT9,
ENEHORLENSE S A VOERE FL—ALETOT, RN ETT,
IRAEHDNE VA, b L—AEED R R0 E9,
4. JofEml, HREROETE—2 A ¥ — K PWM 2[5 EERET 5/837 A—XTT,
5. BEDE—ZAE— R ERMFRER. T4 FL—Ad—ARESHE DINT A—ZTT,
6. 7y LRy FOMBN, ahoTLbE, KERLLEVET, WAVWALETAT T L
FEoZRLT, Bok&dGE2ICTEAuRyY F2EDEL £ 9,
7. BRINZ Y 7 2ER L, 3ERZMBTRETEZ S0 E, FREREEZI>THAEL L 9,
8. F"ow MWL LEMEA— T 2> TWAGEDA—AHRERTHTL T, A4k
L—RA7ul o3IVl Fry LYY LTHELELEI,

5. OS5 LEZEEL, BEEEZTHET,
1. T EaEHhSEATHE, BRICE LB -5, BIELT, ZIE, 180 EF
\lEE L., DA TANEA TV, BRY FZIERLTL7ZE W0,
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11.7.6. A~ IN\1 IV

21-02_ArduBlock_Line_board-lightsensor_sample % Arduino "7 7A—F L. C
ArduBlock TIER L7z 7055 L% TArduino N7 70— R | 9% &, Arduino IDE Hiffilc, iz C

AMHEEMD £,

EENABEHRLEO-F
N —

« LUF, BB CEA L 7z 21-02_ArduBlock_Line_board-lightsensor_sample % ['Arduino \7 v 7t— K| L,

Arduino IDE @mic Kk Ed o 72V —Aa— R T9,
Eg:C++55E5T. I—7 4 /7267 ETd, -

Program source code.

tArduBlock_Line_board-lightsensor_sample | Arduino 1.0.5r2- - =
PR A e PN )
#include <STEMDu.h> ~
STEMDu STEMDU robot = STEMDu() ;
int ABVAR 1 floorl = 0 ;
void setup()
{
Serial.begin (9600) ;
}
void loop ()
{
_STEMDU robot.led((bool)HIGH);
_ABVAR 1 floorl = _STEMDU_robot.readLight() ;
Serial.print ( ABVAR 1 floorl);
Serial.println();
if (( ( 100 ) >= ( _ABVAR 1 floorl ) ))
{
_STEMDU_robot.leftM1M2 (140);
delay( 50 );
}
else
{
_STEMDU_ robot.rightMIM2 (140);
delay( 50 );
_STEMDU_robot.forwardMlM2 (150) ;
delay( 20 );
}
} W
STEM DuiRob z on COM3

7v7O—F

1. 7w 7u—RF~ary ra—JR— FHEZARZ, BETITDNE TN,

FHTEY v T u— FARETT,

* Arduino IDE © 7 v 7'H— Pﬁﬁ/(*)}(j/%%%vabﬁé:@mﬁyﬁ

et s

. A AVER— b«@ﬂ%ﬁ$%%%bi¢

2wF Y-l AT

sketch_juld2a &

Arduino IDE H[ii Cl&. 7045 LOZH, ﬂ&E% TAET,
TR I LTHATEZ TR PEATTE) & PEABT) OB TT,

gﬂ/AKW®% RATAVER—=F
CHEEFABDIUAE B R{IC, RDC-103
i AV FR—F5DRESET A1 v F7&2 [RT
FVZUw ] LTEEW,

TS LTHATES R PR & PEARE ) DA T,

Upload

1. Upload-controller board writing
in is performed automatically, but
it's possible to upload manual.

* When choice clicks an upload
button (->) icon of Arduino IDE,
writing in to a microcomputer
board is begun.

7095 LI5— !
TGS IR YT IADREARE |
Arduino OFMITNEENA T A }\ﬁfT'
TELEINET,

<0G LNTHHTE ST H:ﬁﬂ'
%Y%Jkr+%ﬂ%J®&T¢o%ﬁ'
XX Ta T I LTI — %D,
BAUITOEY— T TEEINE T,

§
[
®
e e e

QLT Ayt —UkMEELT, ﬂ%%ﬁl
LT, MEZMRLIAT, fE, v MY :
ANDBEABETOET,

7w Ta— RN £ VhEVIEER.
IS

t RESET

& |z#-yﬁ:w/<mbwn i |

A 3= FICEEAALTHE T N -
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11-8. B EEEYERORDTOYS L Ultrasonic distance sensor HC-SR04
* It's non-contact using the ultrasonic
11.8.1. B3 EiEEt > — HC-SR04 reflective hour and is the module which does
ranging.

RO Z MM UCIEE TR 2 €2 2 —)VT9, S When a trigger pulse is input from
WS MIAIOVRZ AT % EER/ VA (8 MEEEMN.  outside, ultrasonic pulse (8 wave) is sent,
HhEN MR RES 23> (Arduino®) TiHEY  andit's possible to measure the distance by

HTlICEH->THERRAZZ ENTEFET, calculating an output reflective time signal
cFHEZFIRI LT, EEYEGE DR Y SR LIS T EAFRET T, by a microcomputer (Arduino).
) EEVAYEW T @ The main specification
- JUEEHEEP © 2~180 cm * Distance surveying area . 2-180cm
(LY —ERERZ DL Lz 1 5 EORPE, 7f#he: 0.3 cm) (15 times of area where it was made the
CEEEFE:DC 5.0V center in front of the sensor substrate and
. 1 5mA resolution :0.3cm)
. gﬁ%@?& :40KkHz * Line voltage :DC 5.0V
cFUHES10pS (TTLLNLVDISIVAR) :I(\)/Iovementfelectric current : 1118;1}?
. _ = . (A peration frequency : z
. ;?(;(Hj?%’j 2 ’%%3 1({;51/5?115#% * Trigger signal 1opS
SO G N DI FARINC IR X N3 & 512 LT &L (wave pulse of the TTL level)
* The echo output signal : reflective
e St B L (round trip) hour
11.8.2. HBERBEt >~ Y EYY * Size: 45 x 20 x 15 mm

oy & iy — »* When turning on, please make sure that
b RO YO Yy hoic, Fork 1ng on. b
ST YT — VA E LUABED, the GND terminal will be connected first.

£ HCSRO4 &2 > % — i 7201~ [RDC-103 V7 v b 2R Assembly of an ultrasonic range sensor.
Gnd G * A sensor pin is put in a hole of a socket
Echo Ec11 for ultrasonic range sensor installation of a
Trig Tr sensor substrate together with indication.
Vec )
- G

Fig11.8.2.1 §l3 TR

ORw a1 aRy AR

ORv MEEAR

RDS-X25 PID&IEIOR 150- ﬁmm m®
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11.8.3 7A%'5 L (ArduBlock) Z{ERELE T,

sl S )

: gy DPE—F 2
S T
L= e

shapp—=ur | @

FRESEICTO TS LEERLTLTEED,
B Y h 5 OGN ZE threshold & D &
INEL o leb®—&2ZEIELET,

FEITHE & O ifE (threshold) %5 £ { ##d %

220 7R )

RERH D FET,
B = WAVA SN =1
O.\\8EKE Y OfEE T2 distance ITfCAT

VASVEAN 7))
= s > ! d|stanca

" BE R Y

WETTT T LGRS T, ﬁﬁﬁﬁf/
Bﬁm*@@ﬁéﬁfgb‘@ﬁ%ﬁ%ﬁhﬁu
LTC. LEWERRS, threshold D [ i | BfEICE
TIABRFET,

@ AF &
U7 IVEZZ—ICT

®. YUT7INVEZE—Tul S L2y FEFHAT S
. BEWE TR ERER DA SR D T,

@ & > Y R [distance] AY U & W E
[threshold]| L Ric &k >%56 [= ], BIELET, T
TFHUuLEngE (£—% PWM{E 100) LET,

threshold o U distareas

IS RS

el -lﬂ; A= Ga00e

EAY—F GEITH#HE) SFIENEOHEZ LT
< REV, B &3 L (FEILET W iiE x4 —N—
Y UTIRRBICZR D . FEEMICHEZELE T,
AFIEL7RIC, EOXSICEFEE 2 MiE. B
ATTOaTIIVTLTLIEE N,
Y — X a— R, PC/MyDocuments/Arduino/ N\NEd i L7z 4 > 7))V 7 )b &
[ArduBlock Examples] <. 7 A JV % [21_01_clash_avoidance-HCSRO4.

abp] THMINTWVET, Arduino/Ardublock T, PC/MyDocuments/Arduino/
ArduBlock Examples O HUCHLE L7z > TV 2R LR TEE T,

£ threshold

@® 21_01_clash_avoidance-HCSR04_sample % Arduino
*v7u FL. ;E«Eﬁxmbt: K

el (2

#include <STEMDu.h> -

int ABVAR 1 threshold = 0 ;
int ABVAR 2 distance = 0 ;
STEMDu STEMDU_rObOt = STEMDu () ;
int ardublockUltrasonicSensorCodeAutoGenerated
ReturnCM(int pingPin)
{
long duration;

pinMode (pingPin, OUTPUT) ;

digitalWrite (pingPin, LOW) ;
delayMicroseconds (2) ;
digitalWrite (pingPin, HIGH) ;
delayMicroseconds (5) ;
digitalWrite (pingPin, LOW) ;
pinMode (pingPin, INPUT);

duration = pulseln(pingPin, HIGH);
duration = duration / 59;
if ((duration < 2) ||
return false;
return duration;

}

L]

(duration > 300))

void setup ()
{

digitalWrite( 11 , LOW );

}

void loop ()
{
_ABVAR 1 threshold = 10 ;
ABVAR 2 _distance = ardublockUltrasonicSenso
rCodeAutoGeneratedReturnCM( 11 ) ;
if (( ( _ABVAR 1 threshold ) >= (
distance ) ))
{
_STEMDU_robot.stopMIM2 () ;
}
else
{
_STEMDU_robot.forwardM1M2 (100) ;
}
}

_ABVAR 2

RDS-X25 PID&IEEA -160-
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11.84. BEEEEMEE TOJ S L (Q) (L. oo pwesw: - -

CCIFRLTHET, S w—

XY YTV DOY—AIT— RIiE, PC/| = = | rmmee

MyDocuments/Arduino/ NELE L7 > 7 | =L, 20 ——

V7 4 )LA [RDS-X Examples_C| 12, 774 | “ac™ - e

)V 4 [ultrasonic_sample_avoidance] T | wwe = oo s

BENTOET, ™ =

V—AF CERTHAREINTVET,

% Arudino Z e[ 7 7 AV > [ A7y F7» 7 | = [RDSX % After starting Arudino, [file],~> [sketchbook]

Examples_C] — [ultrasonic_sample_avoidance] TH < & 2
TEET,

MLUFE, YT NVa—FOWNETYT, H0EOFHIIAY FTT,

— ultrasonic_sample_avoidance | Arduino 1.0.5r2 — =

Lo DA L 2

Program source code.

LR TH N TR s R
/*
crash-avoidance_ping
for JAPANROBOTECH RDC-103
Souce code of ultra sonic distance sensor control
from Arduino Sample Sketch "Ping".
*/

/1 Bk & R— MEOHERIS 2 D E VRS REVES A

can confirm that-> [RDS-X Examples_S]->
opens by [ultrasonic_sample_avoidance].

// 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

, cmy

// 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,

OUTPUT) ;

//A connection of a fuselage and port kinds The digitalWrite (pingPin, LOW) ;

left: The small number The big number: The right? delayMicroseconds (2) ;
digitalWrite (pingPin, HIGH) ;

[/ BIKICHERT 280 1 B—% M1 M2 85t > HC-SR04 delayMicroseconds (5) ;

// Something to connect to a fuselage: Motor M1,M2, digitalWrite (pingPin, LOW);

Ultrasonic sensor HC-SR04
/I MotorDriver Pin Assign on RDC-103.

// The same pin is used to read the signal from the

int M1 1 = 4; PING))): a HIGH
int M1 _2 = 5; // pulse whose duration is the time (in
int M1_PWM = 6; microseconds) from the sending
int M2 1 = 7; // of the ping to the reception of its echo off of an
int M2_2 = 8; object.
int M2 PWM = 9; pinMode (pingPin, INPUT) ;
duration = pulselIn(pingPin, HIGH) ;

// pin number of the sensor's output:
int pingPin = 11; // convert the time into a distance

inches = icrosecondsTolnches(duration);
int LEDPin = 13; cm = microsecondsToCentimeters(duration);

int PWM_Value = 200; // how speed the if (cm >= distance) {
Motor is // turn the Motor on
int distance = 15; //how long from target analogWrite (M1 PWM, PWM Value);

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) ;

digitalWrite (Ml_l, 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

}

else{

// turn the Motor off

// turn

RDS-X25 PID#IEIOR
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digitalWrite (M1 1, LOW); @. 7075 LR Y=L [ 2V T Ve —]
digitalWrite (M1 2, TLOW); T W 8 T & % 9, After program movement, it can be
digitalWrite (M2 1, LOW); - checked by [tool]-> [serial monitor].
digitalWrite (M2 2, LOW); et o . . .
digitalWrite(LEDPin, HIGH),’ // V)/ }l/:Ev—&—‘j/]’/]\‘j@T—g%:b—beWﬁ
turn the LED on (HIGH is the voltage level) T9, A measured data example of an ultrasonic sensor
} by a sample program

Serial.print (inches); e . .
EMETOER % in, cm TH 71 ) (The distance to the
target thing is output by in, cm.)

Serial.print("in,
Serial.print (cm);
Serial.print ("cm");

Serial.println(); 95in, 243cm 48in, 124cm
93in, 239cm 51in, 131cm
delay (100);
} 94in, 240cm 26in, 66cm
59in, 150cm 25in, 64cm
long microsecondsToInches (long 31in. 80cm 30in. 78cm
microseconds) ’ ’
{ 28in, 71cm 29in, 74cm

// According to Parallax's datasheet for the 28in, 72cm 26in, 68cm
PI}\]/G);\% ;hfée are 4 b ’ 27in, 69cm 25in, 64cm

: microseconds per inch (i.e. soun 31in. 81cm 20in. 52cm
travels at 1130 feet per

// second). This gives the distance travelled by 26in, 67cm 19in, 50cm
the ping, outbound o 26in, 68cm 19in, 50cm

.// and return, so we divide by 2 to get the 19in, 49¢m 21in. 54em
distance of the obstacle. ‘ .

// See: http://www.parallax.com/dl/docs/prod/ 15in, 40cm 23in, 60cm
acc/28015-PING-v1.3.pdf 14in, 37cm 29in, 74cm
}return microseconds / 74 / 2; 19in, 50cm 30in, 77cm

19in, 49cm 23in, 60cm
long microsecondsToCentimeters (long 22in, 56cm 28in, 71cm
Tlcroseconds’ 31in, 80cm 27in, 69cm

// The speed of sound is 340 m/s or 29 26in, 67cm 7in, 20cm
microseconds per centimeter. 29in, 76cm 5in, 15cm

// The ping travels out and back, so to find the 31in. 79cm 5in, 13cm
distance of the 081 ’ | 14

// object we take half of the distance travelled. 8in, 71em 5in, 14cm

return microseconds / 29 / 2; 30in, 77cm 66in, 169cm
J 32in, 82cm 131in, 334cm
47in, 122cm
_' ! 50in, 129cm
" IF=A9H&~Y Couldn't find a Leonardo on the selected port HiggH; :  Emor
C MBS —H L. XA OV R— FADRIAANERLTVET, | Couldn’t find a Leonardo on the
1)USB % — 7 JLERERR. 2)Arduino D [ V—L | D> [RA TV R—R] selected port. Check that you have

_ o N, e P =y 5 i the correct port selected. If it is
RDC-102 \c@~—7, [V 7)VR—h | i COM% i/ X=7 correct, try pressing the board's

2 ERE < fi:é‘li\f’ 3 e P . reset button after initiating the
VA= Sl DR XQATY A re i = St VYA )% : upload.
FD%, XA AV ER— RICEEABRDEE BHTIC, :

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

|:®a4zyﬁf¢o@

A V- FICBEAATOET N -

RDS-X25 PID&IEIOR 162 ﬁmm m®
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11-9. T>O—4%{F->fzAkR delay (1000) ;

119.]. Btk T, T—2(EhEsE motorMove (move2, 0 - duty, duty);
encoder_sampleO_forward for RoboDesigner delayélooo); 1. 4 d .
HHIT Y T FHET Ry 7 AR Y T LT 055 L E T motorMove (movel, duty, duty);
delay (1000) ;
HIEFILT, fEhle 2 DDE—XICFAL PWM flEH | oo oo o edr 0 aunyy deey
& LTI - figiml & & 59 motoZMove (%ovel duty, duty);
EHIIE— R OMEKAEN S B2, £oF QIR R SRR S e A
WC ERRLTL EE L, erav (1090) 7
motorMove (movez, 0 - duty, duty);

T—ZOHIEFBEEIC LE T,

void motorMove (BIfERFRE , M1 &, M2 #HE)

M1 #E, M2 #ERZ < A AEICT % LWtz L E T,
moveTime % A Y — RIZJGH U Ci¥9 % T & CRENEEE
EROET,

aYba—IBHDRATA Z—TAC—REFELET,

encoder sampleO forward

/] BEIR & R— FHOHERE N EWFESe> REVERS 1 A
// MotorDriver Pin Assign on RDC.

int M1 1 = 4;

int M1 2 = 5;

delay (2000) ;
}

/] E— 2 DHI{HIBE

void motorMove

int speedM2) {
if (speedMl >= 0) {
digitalWrite (M1l 1, HIGH);
digitalWrite (M1l 2, LOW);
} else {
digitalWrite (M1 1,
digitalWrite (M1 2,
}
speedMl = abs (speedMl) ;

(int moveTime, int speedMl,

LOW) ;
HIGH) ;

i analogWrite (M1 PWM, speedMl);
int M1 PWM = 6; \ -
int M2_1 - 7. if (speedM2 >= 0) {
int M2 2 8f digitalWrite (M2 1, HIGH);
. - ! digitalWrite (M2 2, LOW);
int M2 PWM = 9; ) else | —
i D = 255; — % PWM 72— ¢ — kDR A o ,
iiz Eii ?ty 55; //E—ZPWM T 2—7 1 —HOFEKHE digitalWrite (M2 1, LOW);
Y digitalWrite (M2 2, HIGH);

}

// VRS R T 25 %
B FRARIRLE AR speedM2 = abs (speedM2) ;

int movel = 2000; // TR

. . logWrite (M2 PWM, dm2) ;
int move2 = 1300; //Hihi Ak analogiirite (M2_ speeditz)
del Ti ;
// the setup routine runs once when you elay (moveTime)
t:
5§fiss§iie<> { digitalWrite (M1 1, LOW);
P digitalWrite (M1 2, LOW);

// 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(MZ_PWM, OUTPUT) ;

analogWrite (M1_PwWM, O0);
digitalWrite (M2 1, LOW);
digitalWrite (M2 2, LOW);

analogWrite (M2 PWM, O0);

delay (2000);

// the loop routine runs over and over
again forever:
void loop () {

duty = map(analogRead(A5), 0, 1023, O,
maXDuty) ; R GETEM DufRaob nert RODC- z on COM3I
//duty = 50; // AY—FZEETS
// P Eh <
motorMove (movel, duty, duty);
delay(1000); %Y —Z 32— FiE,PC/MyDocuments/Arduino/ Nl Uz %> 7))V 7 # )V 2 [RDS-X
motorMove (move2, 0 - duty, duty); Examples_C| IZ. 7 7 A )% [encoder_sampleQ_forward .ino] THME N T
delay(1000); %7,
¥ Arudino Z 8. [ 7 7 AV | = [ A7y F T v 7 | = [RDS-X Examples_C| — [ ¥
motorMove (movel, duty, duty); VAIVTOS S LA TR LR TEET,
RDS-X25 PIDHEIAOR
HIEOR 163-
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[PIDHiEIR]

11.92. I73-40tihiExhv > +¥3,

encoder sample2 count for RoboDesigner
HAR LY a—Z 37 Ry JAFY TN TGS LT,

1y3—§®mﬁ%ﬁv/kﬁét@\%bﬁaﬁy
B AR TEALT Tya— XMLt
(HIGH/LOW) TZBzh o v -7 v T LET,

ATA X —TE—Z DR PWM DT 2—7 1 —LbD)
g?kéﬁ\im%ﬁ%kb®%—&ﬁﬁﬁﬁ%%&

T a—ROMAZLORIE S Y BLUF CIEN I
Wiedh, delay 31 7 VE = R 1 O UL 2 1%
T BRIENBD F 4,

while(ISerial) Z#3 X > h 77 b UTHEBICETEIET
HTLIEEW,
T—RERAIC 2 D> HlETILTIE. [H LT PWM
EEEE L TEES S THEEBICIZT—ZDMEEED
H51D, FoFITHEARAEE A,

encoder sample2 count

*/

/] R R — MO & NS VRS REVES T 4

// MotorDriver Pln Assign on RDC.

int M1 1 = 4;

int M1 _2 = 5;

int M1_PWM

int M2 1 = 7;

int M2 2 = 8;

int M2 PWM

// Encoder In
1
2

6;

Il ﬁ'@

rrupt Pin Assign on RDC.
2; //DO
3; //D1

int encoder
int encoder2 =
/] E—=% PWM 7 2—7 4 — L ORAMH
// BIED PWM T 2 —F ¢ —Lk
/7)) v TR K
//loop DA%
/I LY A=ROEEDHY Y M
/I LY A=ROEEDHY Y M

int maxDuty = 255;
int duty;

int Ktime = 10;
int KtimeCount;
volatile int enCountNuml;
volatile int enCountNum2;

// the setup routine runs once when you press reset:
void setup() {

// initialize serial communication at 9600
bits per second:

Serial.begin (9600) ;

while (!Serial); // for 3204 U7
TRETTRITITLZT I LHERFEA

JVE = R 72 i)

// 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) ;

attachInterrupt(encoderl, count,
CHANGE) ;
attachInterrupt (encoder?2, count2,

CHANGE) ;
//attachInterrupt (digitalPinToInterrupt (0),

0;
0;

enCountNuml
enCountNum2

}

// the loop routine runs over and over again forever:
void loop () {

duty = map (analogRead(A5), O,
maxDuty) ;

1023, O,

/T VG & oL
if (KtimeCount >= Ktime) {
KtimeCount = 0;

enCountNuml = 0;
enCountNum2 = 0;
}
KtimeCount++;
// E—Z DAz
digitalWrite(M1l 1, HIGH);
digitalWrite (M1 2, LOW);

analogWrite (M1 PWM, duty);//E—%®OPWM KT
digitalWrite (M2 1, HIGH);
digitalWrite (M2 2, LOW);
analogWrite (M2 PWM, duty);//E—%0OPWM #E

[PV TIWVEZRT =Y
Serial.print (" duty= ");
Serial.print (duty);
Serial.print (" loop= ");
Serial.print (KtimeCount) ;

Serial.print (" encoder countl= ");
Serial.print (enCountNuml) ;
Serial.print (" encoder count2= ");

Serial.println (enCountNum?2) ;

}

/1B AR Tra—FZHEh 1 DEELESEAY Y N Ty TS
void count () {
enCountNuml++;

}

/1 EIDARBEL Ty a—RW 2 LAY Y R T Y TS
void count2 () {

enCountNum2++;
}

GETEM [

encoder sample2 count 1% LEHE
)T IVEZZ—T— &

duty= 104 loop= 1 encoder countl= 1 encoder count2= 3

duty= 103 loop= encoder countl= 3 encoder count2= 7
duty= 103 loop=

duty= 105 loop=

encoder countl= 6 encoder count2= 10
encoder countl= 8 encoder count2= 14
duty= 103 loop= encoder countl= 14 encoder count2= 22
duty= 103 loop=
duty= 103 loop=
duty= 104 loop=
duty= 103 loop= 10 encoder countl= 24 encoder count2= 38

Iya—&1(EH) Lxra—&2(HHD) OF—%
WCEWADH D, EADE—RICEEREND S LD

encoder countl= 16 encoder count2= 26

2
3
4
duty= 103 loop= 5 encoder countl= 11 encoder count2= 18
6
7
8 encoder countl= 19 encoder count2= 30
9

encoder countl= 22 encoder count2= 34

count, CHANGE); //recommended syntax, but not FTEEXT,
function %Y —23— &, PC/MyDocuments/Arduino/ NfliE U7z > 77 4 )L A [RDS-X
Examples_C] 12,7 7 1 )V % [encoder_sample2_count .ino] TIMENTVET,
) ¥ Arudino Ziitk, [ 774V ] = [ A7 wF 7w |- [RDS-X Examples_C| = [
KtimeCount = 0; YINTRT T L4 THK ERTEET,
- JfEa R
RDS-X25 PID#IfEIOR -164-

‘gmunumum®



(@oBo®ESIGNER” (PIDiIE K]

11.93. AE—Fa> rO—Jb ONOFF ¥ — R O~targetSpeedMax I 79 %
encoder_sample3_speedControl_ONOFF for RoboDesigner
BTy a—2F7 Ry Z 2\ as 5 LT9, if (KtimeCount >= Ktime) {

if (enCountNum < targetSpeed) {
Tra—Zoi); (HIGH/LOW) EEIDARTHY » // E—2 Dl
FLET, digitalWrite (M1 1, HIGH);
HAR B 720 DE—ZOEEE (A —F) HHER digitalWrite (M1 2, LOW);
EICHEELESE— 224 TICLET, HEMEIDO T analogWrite (M1 PWM, 255);  //Z=30PWMiE
Mozt A I LET, } else {

/] B—Z1EIE
digitalWrite (M1 1, HIGH);
digitalWrite (M1_2, HIGH) ;
analogWrite (M1 _PWM, O0);

Tl BE AbwF Y-l AT

encoder_sample3_speedControl_ONOFF }
enCountNum = 0;
*/ KtimeCount = 0;
}
/] BIA & R— MO I NEWFEFBoREVERS T A KtimeCount++;
// MotorDriver Pin Assign on RDC.
int M1 1 = 4; /YT IVEZRF 29 Y
int M1 2 = 5; Serial.print (" KtimeCount= ") ;//ZVa-40Hhlk
int M1 _PWM = 6; Serial.print (KtimeCount) ;
// Encoder Interrupt Pin Assign on RDC. Serial.print (" targetSpeed= ") ;//BEIYY M
int encoder = 2; //DO Serial.print (targetSpeed) ;
Serial.print (" encoder count= ");//TVa-%
/] WEDZALICh D B EEL DAYV MY
int Ktime = 10; VA AV AL | ] Serial.println (enCountNum) ;

int targetSpeedMax = 100; //ZEHEME (AE—FK) }
DIKME HEMEIE AT A X — (A5) TAETEEXIICLET

//duty A 255 DL, loop 1 HORIC Ty a—&3K 8 711 [/ BIVIAKRBE Tra—ZWANEELsho Y v 7 v T 9%
T2 hTBROT, YTV ITH 10 T80 ZEEHEEE TS void count () {

//HE U TEGE LW e (deviation) % 012 TE&RW enCountNum++;
=L FO AR ETERNEVS T }

/] Eie, VT IVHHIOREIEENDO T, YU IVEZX
R LIRWE Y Y MDD T
1/ Z DDZEEY
int KtimeCount; /T TRIBRD AT > &
int targetSpeed; // B3 H A
volatile int enCountNum; //IVI—ZOEEDAYY MY

// the setup routine runs once when you press reset:
void setup() {
// initialize serial communication at 9600 bits per
second:
Serial.begin (9600) ; CEIEILY
while (!Serial); //for32U4 ¥V 7 IVEZRZRKET
5ETCTRT I LI DHEARZEA

// initialize the digital pin as an output.

pinMode (M1 _1, OUTPUT) ;

pinMode (M1 2, OUTPUT) ;

pinMode (M1 PWM, OUTPUT);

attachInterrupt (encoder, count, CHANGE) ;

//attachlnterrupt(digitalPinTolnterrupt(0), count,
CHANGE); //recommended syntax, but not function

enCountNum = 0; //Iya—40AYY MUECT
}
// the 1 . d in fi . %Y —Ad— &, PC/MyDocuments/Arduino/ ~Nfidi# L7z > 7)V 7 4 )L 4 [RDS-X
the loop routine runs over and over again forever: Examples_C] iZ. 7 7 4 V4 [encoder_sample3_speedControl_ONOFF .ino] T
void loop () | BHENTOET, 3% Arudino Z BN, [ 77 1)V ] = [ A7 vFT v 7 |- [RDS-X
Examples_C|] = [$ > 7V 7055 L4 | THK LiRTEET,
targetSpeed = map (analogRead (A5), O,
1023, 0, targetSpeedMax); // AT7AX—Dfli% A

RDS-X25 PID&IEIOR 165- ﬁmm m®
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11.9.4. PID §IffICRAE—Fa>ka—ib

encoder_sample4_speedControl_PID for RoboDesigner
BT a—26F7 Ry VARSIV T as S LT

T2 a—ZDOHIIZE (HIGH/LOW) I EIDIARTHY
YRLET,

E—ZOREEEZPID §ilffl C—E DHEE(=A¥—
FICRBE T,

FIHE T a—2 DA bR TTICE— X N\DEE
BPWM OF 2—71— ) ZZ{LELFT,

TPV, BERUE S TPID Hl#d 21CiE LR DR S 7%
NCTEHTEET,

BFE = AR ORIFE + IBMOR(FE
BINOBRFE = Kp-fR7= + Ki-ffz + Kd-miR O fF 2=
L BIDARADFE

fm72id. BAE - —EREAN Ktime) D> a—4%
DAYV T,

Kp AVhEWE BREMEICEETE I, KW e Bz
ZACLERVE T, HEELSTHANE DRV IRREAVED
COHET GERRA -

YRR 72 75 {728 ARAEICKD Z2 NS T i 72 0 E
RICHEELE T, LA BELESTHITMED HW
DEFHNE T

AEI DR AL S RIOMRAZD A, —EMRZ D T f2
[ LT, Mkaz L biane, 71T LA HEN
72D HICL R0 IKx>TLEVE T,
TRAZDAICHEY)EKd 280 T K BEIGE NS EiF
ERELILHIHIE D S 2O ISE 2 FEE X
ER

RANEP DAIE->TOBDT LD DENTNZIEIC
IRV ET IR UTRLUTTEE W,
ATAZ—DF i (targetSpeedNew) MR E W EEED
Fa—= T DIRAZ AT DELEELEE A

JrAI BE rwF W-ll ALT

encoder_sample4_speedControl_PID

*/

/1 BEIRER—MEADRERUE £/ N EWE S REVES
// MotorDriver Pin Assign on RDC.

int M1 1 = 4;

int M1 2 = 5;

int M1 PWM = 6;

// Encoder Interrupt Pin Assign on RDC.

int encoder = 2; //DO

/] BWEDZIC DB EE

//float BUIMBEANEL 725 D T4 > Kp. Ki. Kd 1&100 5T
intCIRELE T duty ICRvEY T I 3HIIC1/100 IR LUE
’g‘o

int Kp = 60; // WHIHEOTA Y, ELEROREORENE LT
int Ki = 60; /1 BRHADTA Y B OREORENES LT
int Kd = 30; /1 WD A I OBEAE L LT

int Ktime = 10; // D2 TU2IRIR
int maxDuty= 255; // T—%PWM 7 a1—7—DFEKAH

int targetSpeedMax = 100; // FZEHEE(AE—F)
DKM BEHEIZATAH— (A5 TEETEAIIICLET
//duty 73255 D% loop 1 ADMIC T a—4 347>k
TEM YTV T0 RO TZD10 EzEhEREEE
%

// EE UTCRRIE LR W &R 7 (deviation) 20 ICTE AW (=
EEE L O HBIRETERWVENHTE)

/] T DMODZERY
int KtimeCount; // UV IT VI RREDID R
int targetSpeedNew; // BT ORI B A E
int targetSpeedOld; // ZE B D F3E H A E
volatile int enCountNum; // ZY/I—ADEEOATY M
int deviationNew; // DA EEHEYHE - =
O—RDENDIT > ML

int deviationOld; // HiEl AR

int deviationDiff; // ARl & RO DZE
int operationVolume; /! BEE

int operationvVolumeLagt; // fi[alD#/FE

int nowDuty; /] T a—T4— L DET O

// the setup routine runs once when you press reset:

void setup() {

// initialize serial communication at 9600 bits per second:
Serial.begin (9600) ;

while (!Serial); //for 32U4 27 )LE= Rz flH)
THETTUTITLIITTNHHESATEA

// initialize the digital pin as an output.

pinMode (M1 1, OUTPUT);

pinMode (M1 2, OUTPUT);

pinMode (M1 PWM, OUTPUT) ;

attachInterrupt (encoder, count, CHANGE);
//attachInterrupt(digitalPinTolnterrupt(0), count, CHANGE);
//recommended syntax, but not function

KtimeCount = 0;

enCountNum = O;

deviationOld = 0;

operationVolumeLast = 0;

1

// the loop routine runs over and over again forever:

void loop () {

targetSpeedNew = map (analogRead (A5), 0,1023,
0, targetSpeedMax) ; /] ATA R —DNlZE A —
RER#EiHO~targetSpeedMax I 7 9%

if (targetSpeedOld != targetSpeedNew) //
EREOA T 2Ty 7% RETSHE(LLELIZZ)ET
operationVolumeLast 2t 9%
operationVolumelast = 0;

targetSpeedOld = targetSpeedNew;

//PID TPWM DF 2—7 ¢ — =3 %

if (KtimeCount >= Ktime) {

deviationNew = targetSpeedNew - enCountNum;

deviationDiff deviationOld - deviationNew;
deviationOld = deviationNew;

enCountNum = 0;

KtimeCount = 0;

Serial.print (Y targetSpeed= “);
Serial.print (targetSpeedNew) ;
Serial.print (" deviation= “);

Serial.print (deviationNew) ;

Serial.print (% deviationDiff= “);
Serial.println(deviationDiff) ;

}

KtimeCount++;

//P. LD DFNZFNEIEAICIAY R TIREHLUTGALTLZE N,
operationVolume = deviationNew * Kp /100;

/ /P il

RDS-X25 PID#IEIOR
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//operationvVolume = operationVolume + Ry SEERR
(deviationNew * Ki / 100); //IHlfElZMNA% P-+1+ D] HETE L
//operationVolume = operationVolume +

(deviationDiff * Kd / 100); //D filiElZzhnAs o

operationVolume = operationVolumelLast + =

operationvolume // Hi[alE COEIERICH MO R

ZINA%

operationVolumelast = operationVolume;

/] SR OB F R TR OB ERICK AT 2

nowDuty = map (operationVolume, 0, 5000,0,
maxDuty) ; //operationVolume DAMHIZI ) 7 IVE=
ZOITHRELTNET

// BE—ZDalliE

digitalWrite (M1 1, HIGH);

digitalWrite (M1l 2, LOW);

analogWrite (Ml PWM, nowDuty); //E—XDPWM

ammn® ==
PIRMO4 1010\

|o/uod g

=L

X

/I TIVEZRF 2T
Serial.print (Y Ktime= “);

(
Serial.print (KtimeCount) ;
Serial.print(
Serial.print (enCountNum) ;
Serial.print (“ operationVolume= “);

(

(

1

AN

encoder count= “);

Serial.print (operationVolume) ;
Serial.print (Y duty= “);
Serial.println(nowDuty) ;

}

/] E0AHBEL T a—ZH LIS Y N7 TS
void count () {

enCountNum++;

}

GETEM Du/Robolesignert RLDC-1

AHz on COM3

¥/ —ZA0—FiE, PC/MyDocuments/Arduino/ ~NELi&E L7z
> 7 IVT74)VZ[RDS-X Examples_C] i<, 771 )4 [encod-
er_sample4_speedControl_PID .ino] A E N TLET, %
Arudino ZE#I%. [ 77AIV] = [ Ay F T wH] = [RDS-X
Examples_C| = [ V> IV 7ar 5 L% CThK LR TEE
ER
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11.9.5. PIDHIfHITHE § %
encoder_sample5_lineDraw for RoboDesigner
BTy a—&NE7 Ry 72 IV Ta s S LT
=R ERIC2 DI il ET VDL E E—2D
A= HZ 720, FUPWM fEZIEEL CHEETE
i“@.‘;bo
E—%2DPID
FIICLE T,
BEEL motorPID( BIfERFR, M1 #HfE, M2 #E) TE—
ZD[EELT B, T—%2 (HZNZTNOHEEIFT
T 5CE Tz ha—) )L UTHEKICED F1T 72X
2 LE T,
M1 & M2 7~ A F ZAEICT B LMl LE T,
moveTime 7z AY— RIS U A% T 3 & TR ENEEE
RDHET,
T a—ZDOHNZ(E (HIGH/LOW) I EDAR THY
VRLET,
E—20mEEZPID  filf#l C—EDHEE(=AE—
MICEBEX T,
HIZEE Y a—Z DTV sDEETTICE—ZNDHE
e (PWM DT a—7 10— ZZ{L ¥ T,
T2/ BRUE S TPID §lfE#d 5Icid LLFDXH 7%
A TCHREHTEXT.
BFRE = miROBER + BInOBFE
BANOEAER = Kp{R 2 + Kiff7 + Kd-#iEOfFAE
S EORAD A
Rz, BEYE - — &R (Ktime) DL a—X D
7Y METY,
Kp HVNEWEEEHICEEETE T kX0 e B
ATCLEVE T, HEMEES THAMNED RO IRRED
COFET GRERE) -
R AZ 5T RAICK ZENI T8z
BICHEELE I, EHE O BE R THADNED EWN
PEHNET,
HIEIDIR 2 &S RIORFZED I, — bR ZE DU T2/
ZRLOETI MEzESRne, 70l T L)
N2 HIC] R0 1IKiE>TLEVE T,
R DEICHEY)EKd 28N T R EBIGEWE ZFE
RELLLBIFHEIO H 20, 8B 2 FEE T,
AT A HZ—D¥H (targetSpeedNew) DA E N EERD
Fa—Z T DRRZBAZZ12D, DELEELE T Ao

Il &S Zv3 Y- ALT

encoder_sample5_LineDraw -

/] BIRER—NROERNS o N EWFF—o>REVWES
// MotorDriver Pin Assign on RDC.

int M1 1 =
int Ml_2 =
int M1 PWM
int M2 1 =
int M2 2 =
int M2 PWM = 9;

// Encoder Interrupt Pin Assign on RDC.
int encoderl = 2; //D0

int encoder? 3; //D1

picE
HEHIEZ B LT £o 9 IcED S

l
l

6;

|OO\1||U'I.J>

l
l

/! BWEDZERIS I 2 L

//float BUIIEENEL 755 DT ~Kp, Ki. Kd 14100 £%Cint T
fEELE g duty Ic¥ /Eyﬁ‘@“éﬁma/loo ICRLET,

int Kp = 60; / HfEOT A B0 EORENELLET
int Ki = 60; /# J\Mﬂwﬂ/of% FOREDBENZILET
int Kd = 30; //MoH@EOr 1 mEORENZLET
int Ktime = 10; AN FDNZAL]

int maxDuty= 255; //E—4PWM 7 2—71—HOFEAI
int targetSpeedMax = 100; //ZEHEEAE
—P)ORAM  BEUEIZAT AR —(A5) CEETERLIICLET
//duty 7255 D& loop 1 DRI Ty a— XA M5
MYV GHN0 RO TZD10 SEBEHEEE 5

// BEIUTERE LW e 7 (deviation) #0 IS TE W (=Rm s
ELL FOBBIIRETERNENITE)

// EhVFIRE R E A%

int movel = 300; //tECHEE

int move2 = 200; // D3R

/1 ZDMDZY

int KtimeCount; /927U FHEDAY %
int targetSpeedNew; // &HOFEH I E

int targetSpeedOld; // ZH{DF]EHEHE
//M1

volatile int enCountNuml;
LAY > MY

int deviationNewl;
fili - T aA—RDEEDIT M

/) T2 aA—2D

/!l ERORA Bl

int deviation01ldl; // milal O
int deviationDiffl; // HiBlE BHDIRAEDZE

int operationVolumel; // %

int operationVolumeLastl; // miElOH/FE
int nowDutyl; /! T 2= — L DELOfE
//M2 H

volatile int enCountNum2; // TrI—Z0OH
DT L

int deviationNew?2;
ffi - T2 A=K DEEDHT > MY

/) T ORA FEE

int deviation01ld2; // milal O
int deviationDiff2; //#iEl&EHFOREAEDE

int operationVolume?2; //#{Fs
int operationVolumeLast2;// gilalOf/FE
int nowDuty2; //7a—7—LLOEEOM
// the setup routine runs once when you press reset:
void setup () {
// initialize serial communication at 9600 bits per
second:
Serial.begin(9600);
//while(ISerial); // for 32U4 2V 7 )V EZ R EEETHETS
07 I LETThHHEA T A
// initialize the digital pin as an output.
pinMode (M1 1, OUTPUT);
pinMode (M1 2, OUTPUT);
pinMode (M1 PWM, OUTPUTT) ;
pinMode (M2 1, OUTPUT);
pinMode (M2 2, OUTPUT);
pinMode (MZ_PWM, OUTPUT) ;
attachInterrupt (encoderl, countl, CHANGE);
attachInterrupt (encoder2, count2, CHANGE);
//attachInterrupt(digitalPinTolnterrupt(0), count,
CHANGE); //recommended syntax, but not func-
tion
KtimeCount = 0;

RDS-X25 PID#IEIOR
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0;

enCountNuml
deviationO1ldl 0;
operationVolumelastl
enCountNum?2 0;
deviation0Old2 = 0;
operationVolumelast?
delay (2000);
}
// the loop routine runs over and over again forev-
er:
void loop () {
/] AFGAR—=TAE—=RZRd5
targetSpeedNew map (analogRead (AD5),
0, 1023, 0, targetSpeedMax); // ATAHA—
Dfifi7e A — FHiRE#IPHO~targetSpeedMax 1< 732
//targetSpeedNew = 50; // AC—RZEET S
motorPID (movel, targetSpeedNew,
targetSpeedNew) ;
delay (1000) ;
motorPID (moveZ2,
targetSpeedNew)
delay (1000) ;
motorPID (movel,
targetSpeedNew) ;
delay (1000) ;
motorPID (moveZ2,
targetSpeedNew)
delay (1000) ;
motorPID (movel,
targetSpeedNew) ;
delay (1000) ;
motorPID (moveZ2,
targetSpeedNew)
delay (1000) ;
motorPID (movel,
targetSpeedNew) ;
delay (1000) ;
motorPID (moveZ2,
targetSpeedNew) ;
delay (2000) ;
}
/] E—Z IR
/] RE—R7Z2<AF AEITT % & i
//moveTime (FAY—RIZIGUTHHET S
void motorPID(int moveTime, int speed-
M1,int speedM2) {

0;

0 - targetSpeedNew,

~e

targetSpeedNew,

0 - targetSpeedNew,

~e

targetSpeedNew,

0 - targetSpeedNew,

~e

targetSpeedNew,

0 - targetSpeedNew,

operationVolumeLast2 0;
enCountNuml = 0;
enCountNum2 0;

while (moveTime > 0) {

//PID TPWM DT 2—7 ¢ —tZH%3%

if (KtimeCount >= Ktime) {
deviationNewl = speedMltmp - enCount-
Numl;

deviationDiffl = deviationOldl -
deviationNewl;

deviationOldl = deviationNewl;
enCountNuml = 0;

deviationNew2 = speedM2tmp -
enCountNum?2;

deviationDiff2 = deviationOld2 -
deviationNew?2;

deviation0ld2 = deviationNew2;
enCountNum2 = 0;

KtimeCount = 0;

Serial.print (VY deviation= “);

(
Serial.print (deviationNewl) ;
Serial.print (Y : “);
Serial.print (deviationNew?2) ;
Serial.print (V" deviationDiff=
Serial.print (deviationDiffl) ;
Serial.print (% )
Serial.println (deviationDiff2) ;

}

\\).
4

KtimeCount++;

operationVolumel = deviationNewl * Kp
/ 100; //P il
operationVolumel = operationVolumel +
(deviationNewl * Ki / 100); //L il
//operationVolumel = operationVolumel

+ (deviationDiffl * Kd / 100); //D filfl
operationVolumel
operationVolumeLastl +
operationVolumel; // #ilalE COMEAFRICSEDOEAE
B2INAD
operationVolumeLastl
operationVolumel; // O/ EREA IR OEFRIC
(AUNERA)

nowDutyl = map (operationVolumel,
0,5000, 0, maxDuty); //operationVolume DK
BT IVEZZDOFERTRELTNET

// B—R DL 51

int speedMltmp; if (speedMl >= 0) {

int speedM2tmp; digitalWrite (M1 1, HIGH);

/] B—ROEEE T A F AT o125, REOHERICERICT digitalWrite (M1 2, LOW);

speedMltmp = speedMl; } else {

if (speedMl < 0) { digitalWrite (M1 1, LOW);

speedMltmp = abs (speedMltmp) ; digitalWrite (M1 2, HIGH);

} }

speedM2tmp = speedM2; analogWrite (M1 PWM, nowDutyl); //E&—%

if (speedM2 < 0) { DPWM RE

speedM2tmp = abs (speedM2tmp) ; operationVolume2 = deviationNew2 * Kp

} / 100; //P HilfE

KtimeCount = 0; operationVolume2 = operationVolume?2

deviation0Oldl = 0; + (deviationNew2 * Ki / 100); //1 il

deviation0ld2 = 0; //operationVolume2 = operationVolume?2

operationVolumelastl = 0; + (deviationDiff2 * Kd / 100); //D filf
RDS-X25 PID#IfEOR -160-
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operationvVolume?2
operationVolumelast2 + operationVol-
ume?2;

// WiEE TORERICS B EEZINAS
operationvVolumeLast2
operationVolume?2;

/! BT OBRFRZ IR OFFRICKA TS
nowDuty?2 map (operationvVolume?2,
5000, 0, maxDuty):;

//operationVolume D KEIFS VT VEZADEHTRELTOET
/] B—ZDEHETTIH]

if (speedM2 >= 0) {
digitalWrite (M2 1,
digitalWrite (M2 2,

} else {
digitalWrite (M2 1,
digitalWrite (M2 2,

}
analogWrite (M2 PWM,

/] BE—ZDPWM KT

//delayMicroseconds(6000); // V7 )VEZ R DR WA

RERRAEE OB IEE AN

/] VT IVEZRF 2y

0,

HIGH) ;
LOW) ;

LOW) ;
HIGH) ;

nowDuty?2) ;

Serial.print (% encoder count= “);
Serial.print (enCountNuml) ;
Serial.print (% )

Serial.print (enCountNum2) ;
Serial.print (Y operationVolume= “);
Serial.print (operationvVolumel) ;
Serial.print (™ : “);
Serial.print (operationvVolume?2) ;
Serial.print (“ duty= “);
Serial.print (nowDutyl) ;
Serial.print (® )
Serial.println (nowDuty?2) ;

moveTime--;

}

/] E—21E1k
digitalWrite (M1 1,
digitalWrite (M1 2,
analogWrite (M1 PWM,
digitalWrite (M2 1,
digitalWrite (M2 2,
analogWrite (M2 PWM,

}

/] EIOARBER 1 a—2 T BNERLIESAY Y N Ty TS
void countl () {

enCountNuml++;

}

/] BRI T a—RZ W2 BE LISV N T T %
void count2 () |

enCountNum2++;

}

HIGH) ;
HIGH) ;
0);
HIGH) ;
HIGH) ;
0);

BETS HilBztvyhLEd,

HE YA >R
HHEXE I YA R ELUARFRALE
9o 7 ARITombow WA > ~—7H—33 Zuz{fiH

LE U g 2 IO U EDRE T,

IZNN—Y)L vy —TL—bD13m ¢ DFEFHLT YA
URVERVEEEFIHALTERIWVWTLL Y,

(BB IEAEL 2L F I 2551 ESITN
CTRVKRIVE—DE S BB LUTLIZEWN T 5
BRI U D UEENRETT, SEOFHEENTES
IoCEHEOREXYRICLTVET,
AR—Y—EIZZHLIZD 2V ZRAILIEDLTETD
EHEEN T EE T,

R, A >R TORIFITT,

I IV)

// BRI IR E FHZS %

int movel = 200; // ¥ELsREIFR

int move?2 = 180; // fih 5k 1ICZHL.
//operationVolume?2 = operationVolumeZ +
(deviationDiff2 * Kd / 100); //D #lf#l OIaX> k77
k// %%L“( P/1/D #l[{#7ZM I CTHE LIz,

P+1+D control

[ [

PIHIE PIDI

Y7V —Aa—Ri&, PC/MyDocuments/Arduino/ \

Fid@E L7zt > 7 )7 4 )LV & [RDS-X Examples_C] 12, 771 )

#[encoder_sample5_lineDraw .ino] TAHHENTNE T,
¥V —AUF, CERB TR ENTVE T, ¥ Arudino ZEH)

B 77NV = [ Ry FTwo] — [RDS-X Examples_C]
= [V TNTns5 L5) THEHRETEX ],

RDS-X25 PID&IEEA -170-
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11.9.6. 58RI aVTELET S,
encoder_sample6_stop for RoboDesigner
B a—2NF7 Ry I AHY IV T0r S LT,
TYaA—ZDWN7Z/0 Y M BIE EDIARY
> BIDABBHTTHA LT 2 a—Z o)
22 (HIGH/LOW) TZ& e 1 > v 7w T LK
ER
T2aA—ZOHAY Y S EEMEICEEL S
E—R2F I LET,

stopPosition &duty 2289 % & E—Z{F1ERFD

F—IN—=F 2 DZ DO DET,
ST IVEZ R THER L TLIZE W,

TPl BE ZhvF v-) ALT

' enco!er_samp e6_stop -

it

/] BIRER—MADERIS N EWFEaREVES H
// MotorDriver Pin Assign on RDC.

int M1 _1 = 4;
int M1 2 = 5;
int M1 _PWM = 6;

// Encoder Interrupt Pin Assign on RDC.

int encoder 2; //DO0O

int StopPosition = 500; / /%
int duty= 100; // E—%PWM T a—7—|t
volatile int enCountNum; // IL2I—%
DEFDHT > MY

// the setup routine runs once when you press reset:

void setup () {
// initialize serial communication at 9600 bits per
second:
Serial.begin(9600);
while (!Serial); //for32U4 2V )LEZR
T 2ETT O I LITIH SR TEEA
// initialize the digital pin as an output.
pinMode (M1 1, OUTPUT);
pinMode (M1 2, OUTPUT);
pinMode (M1 PWM, OUTPUT);
attachInterrupt (encoder,
count, CHANGE) ;
//attachInterrupt(digitalPinTolnterrupt(0), count,
CHANGE) ; //recommended syntax, but
not function
enCountNum
}
// the loop routine runs over and over again forever:
void loop () {
/) L aA—=Z O N7 S EEEERIDNE DTS
E—2zais BEEEEIC RS Te 6B — 221719 %
if (enCountNum <= gtopPosition) {
digitalWrite (M1 1, HIGH);
digitalWrite (M1 2, LOW);
analogWrite (M1 PWM, duty) ;/&0PNEE
} else {
digitalWrite(M1 1, LOW);

0; /| VIR0 METEECTS

digitalWrite (M1 2, LOW);
analogWrite (M1 PWM, 0); //E-20PWM
1
/] TNV EZRF T
Serial.print (Y duty= “); //IVI-40HE
Serial.print (duty);
Serial.print (VY target count= Y);//
B MY
Serial.print (stopPosition) ;
Serial.print (% encoder count=
/] T2 A—=RZ DI N
Serial.println (enCountNum) ;
}
/I EDAHEE T a—AHANE LIS ATV N TS
void count () {
enCountNum++;

N

AUE

\\),
’

}

F—N—=52DEL

- B H BHAEREBRGA

V2 e PR s 1588 1083 1004 1H0A D81 5 T KIS 134 10 At
BN S RO N0 R DT 2000 M0NEA00 .3 AT 4350

* duty=70 stopPosition=500

—

- B EEAEEZ

T2 208 M4 480 010 T2 S0 W04 N0 1208 LA 1508 1004 180 O
g ITE 0D Sad A4 EDT PR wOlc 1IN 13840 500 AN 17711008

* duty=100 stopPosition=400

—

G BaB BTE B3 VEIDVDEG1SRRIT O Rk T T 24 0 DT
B Z34 BT WED WM NVABTIT DEEZ1MINZISHIING T1ATTAT

* duty=100 stopPosition=500

WY/ —AJ—Fid, PC/MyDocuments/Arduino/ ~\AZ &

L7zY > 7))V 74 )V A [RDS-X Examples_C] 1<, 771 )V4,
{encoder_sample6_stop.ino] THEAHETNTVETD,

W Arudino ZEH%, [ T7AV] = [ ATy FT v 7] —>

[RDS-X Examples_C] — [ Y27V ar 5 L) THIK &g

RTEEXT,

RDS-X25 PID#IEIOR
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11.9.7. $8F RT3 TEIETZPIDFIEIOR

encoder_sample7_positionControl_PID for RoboDesigner

BTy a—2 (7 Ry 7 ZARY I a s S LT

I a—ZOH I (HIGH/LOW) IZEDIARTHT > RL

ESC

E—2HAHMNE TEIETETZVRIC A —N—=F 7%

[O3889% 728, PIDHil{#1Z2 JSH U TG L X 95

TVaA—XDHY YV FERERBDEGRD AT Y M=

7)) ZTeic E— 2D ASIE (PWMOD T 2—7«—Lt

=#FR) 22T X,

T2V, EEEUE 5 CPIDEIEIT BIiE LU RO XS5

THERUTEET.

BUEE = milElOBRER + BINOERFE

BINOEIER = Kp- Rz + Ki-fRzZ + Kd-#iRlOFEE

SEDORAEDE

SEDOEE HEMEDOAZNKELZDXITOT, @HF I

maxDuty CEl#5 L, HFEE COffZE D maxDeviation,
(FIEDOE/TO—E DA > MO ORE7Z I PIDHfE %

MFET,

K7z, HEME TIE 9 dutyldE— 2D ElHE LRV NE IR

BUEIC A DT HEEIZIMEL THN T, S E O

BT Z2HNET,

w2l BEME - —ERRN (Ktime) DL I—X D7

TV MITY,

KphVhNEWEe HEMEICELETE I KREWE HEZ B A

TLEWET, BEEAE S CHIDED IR W IRREDEEC D

T GRERA) -

KRR AR 2T T RAICKIZ#N -8z i F &

ISR LE 9, HflflIE O HEESTHAMNED RNV

ZRNETDS,

AiE D2 &S Bl OfRZED I, —E bRz H U Tl

FLDOETI MEEESRVE, 75T LML EN

T2 HIC IR0 > TLEVETD,

T 2= DAEY) A KdZ2 8N T R HEICENE 2iEE

R ELELBIFIE O H 17260, B2 m L EE R,

BANIPORICIEZS>TVAD T L.DOZFNFNZEICT

AT I RENUTEHLTLTZE N,

BEFIR

< FRATRAGRRE DN E & /17 > MROWCERELE T (en-
Counter= 0),

“EDAA Ty aA—Z DO ZERL ZLEbE—X
DR ANCISUTHY > MY enCounter 28518 L 95

TS L2 FTS B LR targetCountArray(array-
Position] CRE LIzR A YV MIE TE— X 72 [
ML X E T,

BRI A YV MEE BREAY Y MO KN BE— R D[E
HL 5 72 D TR S E E 9,

B EEREEDF E 2 LB DT bIC HIEA T >k
BeEIETEEEADT, PIDHIECRAICHEELE T,

c IV OA—AHNNUREL B LU e value-
NotChange-Count CHIiE L, E—ZDIF I Z2HER L £ 9%

*ROFEH LAY MY arrayPosition Z#EHE T,

Jrdll BE Z7v3 Y-l NLT

'enco!er_samp'e?_positionControl -

/IR E R—NEOERUE N EWEB - KEVWES 4

// MotorDriver Pin Assign on RDC.

int M1 1 = 4;

int M1 2 = 5;

int M1 PWM = 6;

// Encoder Interrupt Pin Assign on RDC.

int encoder = 2; //DO
/TEWEDZERICIN I DB TEE

/Moat TS WIRNEL 725 DT A > Kp Ki. Kdid 1005 74T
intCIRELE L dutylc v ¥V 7951 1/100IC R LE TS
int maxDeviation; //PIDHlEIZ BiiEd % (k=

int Kp = 60;  //MHHEEOTAV EIERBOBEOEEN L LET
int Ki = 30;  /E2HEOTA BIEROREOEEN L LET
int Kd = 30;  //MAKEOT AV EORENELLET
int Ktime = 20; //LD#IHOY Y77 b

int maxDuty= 200; //T—2PWM7T1—7—HOmAME(
= [lrE )
inttargetCountATr«r -
ray[]={100,200,300,1000,0};

/73 EHEAY > NI OB
/13 EE RS OB O BANE

int arrayPosition;
/17 DAMDZEEL

int valueNotChangeCount; //T>a—4% 21k
METNUEHT Ty T L, B—2DEIEOHEICERTS
int fartCount; //[ElHnZHIGEd 570 MY

int enCounter; //ITVI—XOEDHT Y
int deviationNew;//HV Y MNIDRHDORAE HE
EHEA M- o a— R DOEL D M

int deviationOld; //717 > MDD

int deviationDiff; //H7YMIDEADHEESEDE
int KtimeCount; //LDEIEOY 7)) IOV 2
int operationVolume; /¥

int operationVolumeLast; //BilHlOf/FE
int nowDuty; /T a—T—LLDEREDE
// the setup routine runs once when you press reset:
void setup() {

// initialize serial communication at 9600 bits per second:
Serial.begin (9600) ;

while (!Serial) ;

// initialize the digital pin as an output.

pinMode (M1 1, OUTPUT) ;

pinMode (M1 2, OUTPUT) ;

pinMode (M1 _PWM, OUTPUT) ;
attachInterrupt (encoder,
count, CHANGE) ;
//attachlnterrupt(digitalPinTolnterrupt(0), count,
CHANGE); //recommended syntax, but not function
arrayPosition = 0;

valueNotChangeCount = 0;

startCount = 0;

enCounter = 0;

deviationOld = 0;

deviationDiff = 0;

KtimeCount = 0;

operationVolumeLast = 0;

nowDuty = maxbDuty; //#IHDT 2—7r—t7%

RDS-X25 PID#IEIOR
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maxDutylZ9 %
}
// the loop routine runs over and over again forever:
void loop () {

[A VIRV MUT, Ly A=A I b a2 T 5
valueNotChangeCount++; //

//EREED K EE () FIENC L > THENE O CHELET,

if (targetCountArraylarrayPosition] -
startCount > 1000)

maxDeviation = 200;

if (targetCountArrayl[arrayPosition] -
startCount > 500)

maxDeviation = 150;

if (targetCountArrayl[arrayPosition] -
startCount <= 500)

maxDeviation = 100;
//PIDTPWM®DT a—7 1 —t7Zif5#d%
deviationNew = targetCountArraylarray-
Position]- enCounter;

deviationNew = abs (deviationNew) ;

if (deviationNew > maxDeviation) ({
nowDuty = maxDuty; //PIDHlfEHICHIEZIRDZE
TR ERAREE TRELET %

} else {

if (KtimeCount >= Ktime) ({
deviationDiff = deviationOld -
deviationNew;
deviationOld =
KtimeCount = 0;

}

deviationNew;

KtimeCount++;

/P L DDENFENZIECIAY NI RN UTRLUTITZE W,
operationVolume = deviationNew * Kp/10
0; / /P
//operationVolume = operationVolume +
(deviationNew * Ki / 100); //IfilEzhnzs
//operationVolume = operationVolume +

(deviationDiff * Kd / 100); //DifilfE@zhnzs
//operationVolume = operationVolumeLast

+ operationVolume; //fiFIE TORIFRICHEIDRFEZINZS
//operationVolumeLast = operationVolume;

/R OB R 2wl O ERICINAN T2

nowDuty = map (operationVolume, O,
maxDeviation, 0, maxDuty);

}

//E—ZDIEELTT IR DR E

if (0 < targetCountArrayl[arrayPosition]

- SstartCount) {

[/ Y S EREHERD/INE NS T BIEHET B
digitalWrite (M1 1, HIGH);
digitalWrite (M1 2, LOW);

}

if (0 > targetCountArrayl[arrayPosition]

- startCount) {

/17172 SRR REN ST 5HHET 5
digitalWrite (M1 1, LOW);
digitalWrite (M1 2, HIGH);

}

if (0 == targetCountArraylarrayPosi-

tion]- startCount) {

/17 SRR FRICTE -T2 bFE1RT 5

digitalWrite (M1 1, LOW);
digitalWrite (M1 2, LOW);

}
analogWrite (M1 _PWM, nowDuty) ;//E—4OPWMZE
[PV TIWVEZRT 07
Serial.print (Y deviation= “)/h7YMNIOfFE
Serial.print (deviationNew) ;
Serial.print (® deviationDiff= “); //FiEID
[REL D7
Serial.print (deviationDiff) ;
Serial.print (Y operationVolume= “);
// T aA—RZ DSl
Serial.print (operationVolume) ;
Serial.print (“ duty= “); //Z>a—XOHJH
Serial.print (nowDuty) ;
Serial.print (Y target count= “) ;/HEHTYM
Serial.print (targetCountArraylarray-
Positionl]);

Serial.print (" encoder count= “);
/ITYA—=Z DAY MY
Serial.println(enCounter);
//E—ZIMELUT—E R T > a— 2 N2 LD
CezeEad LI by | DERZ —DiED S

if (100 < wvalueNotChangeCount) {
startCount = targetCountArrayl[arrayPo-
sition]; //AX—FHAUVNINETS
arrayPosition++;

valueNotChangeCount = 0;

deviationOld = 0;

KtimeCount = O;

nowDuty = maxDuty;

/B DRIET 2D B DBERICR-> T AT Y MBIy 5

—~ o~~~

if (arrayPosition == sizeof (target-
CountArray) / sizeof (targetCountArray|
01)){

arrayPosition = 0;

enCounter = 0;

}

delay (1000); /BEEELOROELEY Ehber-nN-I/157
}
}
//EIDARBIE T a—Z W NNEL L5, [FiR/E 5
A WA Uil TANEY skl S A
void count () {

if (0 < targetCountArrayl[arrayPosi-
tion]- gtartCount)

enCounter++;

if (0 > targetCountArrayl[arrayPosi-
tion]- gtartCount)

enCounter—--;

valueNotChangeCount = 0;

W/ — X 1—RiZ, PC/MyDocuments/Arduino/ ~ACi& L7z Y 7L
74 )VZ [RDS-X Examples_C] i<, 771 )4 [encoder_sample7_posi-
tionControl_PID .ino] CA&MEN TV E T,

M Arudino ZiE£Ehit. [ 770V = [ A7 v F 7] — [RDS-X Exam-
ples_Cl = [V VT mr T L4 CHRIKLIHERTEET,

RDS-X25 PID#IEIOR
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11.10. Wi-Fi}:3E loTO R 1ERL ESP-WROOM-02 FT232RL
. RXD --- 0Q Vv 7 S—#f#i-—> | TXD(1)
RDS-X25enPi 100 — 10KQ¥H L 3.3V)
102 --- 10KQ#Ef -—-> (O 3.3V)
Y w4 ; [015 - 10KQ#EH] —> GHAE R G)

#AR I BILRAERM
(v FRDS-X25_enPiTICIE (T /E)
i e AT
ESP-WROOM-02  |http://akizukidenshi.com/
ﬁ catalog/g/gK-09758/

Ly RRE—F

= (SR N —

http://akizukidenshi.com/
catalog/g/gP-05155/

Twal)\y k

TLvFR—FZar b

‘* M3x10mm — N
AR—H T2y REYTHRRIC
® 3mm i
L\_-)
Pt FA A- A2 |http://akizukidenshi.com/
H —7) catalog/g/gC-08935/
10K QEH71 http://akizukidenshi.
a (AL HEHESD com/catalog/g/gR-
- 25103/
0Q Y% ) S—H#HT |http://akizukidenshi.com/
/ (AL LA A catalog/g/gR-25000/

#ESP-WROOM-02{EFARIER E/EE

USBI Y 7 IVEHE Y 2 — )V 72 LT,
ESP-WROOM-02D@{E# & 27 7 +)L 0D 115200
MH9600ICZE LK S (RDC-103Tld ik & dfE
TERWEYD),

FT232RL USBIUTWEHEY 2—)bFv
http://akizukidenshi.com/catalog/g/gK-06693/

ESP-WROOM-02& USBI) 7 IVZEHAE Y 2. — )L DHERR

ESP-WROOM-02 FT232RL
3.3V (I EREEJRE 3.3V)

G GND (WS EE IR G)
EN - 10KQ¥EHL > (I EBEEYR 3.3V)
RST --- 10KQiEHi-—> (A EREE IR 3.3V)
TXD - 0Q Vv /8—H---> | RXD(0)

USBI ) 7IVZEHEY 2 — )L 72 8567 L C Arduino IDE
THR—FZEIRLE T,

)T INNEZRZEFHEICRBIULEFIN115200
baud ICEREL T, LLFODATAR Y RZEASILET,
AT+UART_DEF=9600,8,1,0,0

OKAME > TLAUSRRIETE 1o

**47.y N TRDS-X25_enPiTEBA T N5 &1, ESP-
WROOM-0200;& (5 & E % T 741V F 115200596001 EE
LTLET,

RDC-103 +ESP-WROOM-02TDloTRER

#enPiTETIVHEIIIT
RDC-103DFARIC. 7 Ly RAR—RZEE T E T,

TyalN\y bk

FAR AN —

KDALEIC T w2l
N M CHEOFTE T,
Ty a)Ry Me
PUNA R AN I AN
R—REEETEET

AX—Y 3 mm

RDC-103

RDS-X25 PID#IEIOR
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(@ oBO@ESIGNER" [loTSRER]
(&%)
#IN— RO 7 DL ESP-WROOM-02/Z A FOKE Y Cle#jfF D E—R
FRELET, (1E®.01F0)
RDC-103D7 Ly Rik— RICESP-WROOM-027% i 100 102 1015
LG LU TFDEIITHERRLE T, UART Download Mode 0 1 0

ESP-WROOM-02 RDC-103
3.3V - DvS8— > S

G - Vvi8— > &)

EN -—- 10K Q&> &)

RST --- 10KQ#&Hi --—> )

TXD --- Vv 78— fj-—-> RXD(0)
RXD --- Y2/ 8—ff---> TXD(1)
100 --- 10K Q #Effi-—> ®

[02 --- 10KQ#EHT ---> S

1015 - 10KQ#EHi ---> ©

FELA - OERDYU-FRIIESEETESHRTT.U—F
SR A EME LEVESISEERLTL,

@TLY RR—RDEWHICOWTIE. T2 HIVAI RERS
BT,

»

FrErEeEem

ArduinoIDETESP8266IC A F- =2 H EALH &
EHLEEA)

Flash Startup Mode 1 1 0
FlashD 71175 172 547 (TG IR DT 7 — L
T 7 CATAY Y RTEIESE3)

SD-Card Boot Mode 0 0 1

HERSDA SEEEN T 556 ((E LEEA)

RDC-103(32U4/leonard®) D/N—RD 27 1) 7 )U1iE0
RXD/1 TXD. Arduino IDE Cldserial | T8 ELE

#ATO > FCHET
ESP-WROOM-02\D 7 145 LEZ AT TH
I\ LG O T 77— LT 7 TV 7 )ViEE /AT
O VRTHHLE S,
BT IO TRDC_Serial | (A F- D]
['SoftwareSerialExample J 242 L7z £ D) ZRDC-
103ICEEIAAE T,
7V EZ L2 E RDC-103&£ ESP-
WROOM-02D B CEEMNIAREDE T,
[CRIBXULFM9600 baud ICRELE T,
AT LR ELCOKDR > TN IER IR TETVET,

Goodnight moon!
Hello, world?
ERROR

AT
OK

e

(ESP-WROOM-02 D35 4 E I3 9)HAE115200T
I AHRDC-103CIFIFE TE RN 28HI600ICZEH L
THhE T,
EEANCZEH G 2L  RDC-103W 6 R 7E<E0E
TOTHEELTLIIEEYY)

(Z%)
ESP-WROOM-02,ESP8266D1E#H T 9%
Documentation®HINCATIY Y RDOYAMEHDE T,
http://espressif.com/en/products/hardware/
esp8266ex/resources

T7—=LT LT IN—3 Y DI

AT+GMR

AT version:0.40.0.0(Aug 8 2015 14:45:58)
SDK version:1.3.0

compile time:Aug 11 2015 17:02:18

OK

RDS-X25 PID#IEIOR
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AT —3 2 E—ROMACT RL AR
AT+CIPSTAMAC?
+CIPSTAMAC:"18:fe:34:ee:9d:bf"
OK

APE—FRDMACT RL Ah#E
AT+CIPAPMAC?
+CIPAPMAC:"1a:fe:34:ee:9d:bf"
OK

7Y ARA Y NORER
AT+CWJAP_CUR?

No AP

OK

E—ROER

AT+CWMODE="?
+CWMODE:(1-3)

OK

(ZE)

REIATYVITIVIBENTERIIZ TG E . EE

HE DD > T Factory Reset TE A5G M
HOET,
AT+RESTORE

#T77CRARAV MRS

AT —3 g E—RICHRE
AT+CWMODE_CUR=1

OK

TR ARA Y M HHi
AT+CWJAP_CUR="SSID","password"

WIFT CONNECTED
WIFI GOT IP

OK

P77 RL ADAEE

AT+CIFSR
+CIFSR:APIP,"192.168.4.1"
+CIFSR:APMAC," 1 a:fe:34:ee:9d:bf"
OK

TR ARA Y I EYk

AT+CWQAP

OK
WIFI DISCONNECT

#webX—IDT—2ZWIFITS

=7V T —/Ne I CHM BN ERkki L CRTE
WA Menslookup TIPY RL A% AFLE T,
http://www.cman.jp/network/support/http.html

JAPAN ROBOTECH®DwebY—/\IZ 772 A LT
£95

AT+CWMODE_CUR=1

OK
AT+CWJAP_CUR="SSID","password"
WIFI CONNECTED

WIFI GOT IP

OK
AT+CIPSTART="TCP","203.180.231.186",80
CONNECT

OK
AT+CIPSEND=21

OK
> /HTTP/1.1
busy s...

Recv 21 bytes

SEND OK

+IPD,391:HTTP/1.1 400 Bad Request

Date: Fri, 30 Dec 2016 06:43:00 GMT

Server: Apache

Content-Length: 225

Connection: close

Content-Type: text/html; charset=iso-8859-1
<IDOCTYPE HTML PUBLIC "-//IETE//DTD
HTML 2.0//EN"> <html><head> <title>400
Bad Request</title> </head><body> <h1>Bad
Request</h1> <p>Your browser sent a request
that this server could not understand.<br /> </p>
</body></html>CLOSED

AT+CWQAP

OK
WIFI DISCONNECT

(&%)
https://trac.switch-science.com/wiki/ESP-
WROOM-02_AT

RDS-X25 PID#IEIOR
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#HRIBCOMAR— bV T b7 ITHERL T FSVAN
7LV FE—FTXFIZEPYEYTS

RAECOMA— VT b7 2 Windows ¥ > /1A
A ]"_]l/ Li‘—d‘o

USR-VCOM (Windows)
http://www.usr.so/Product/72.html
http://www.usriot.com/usr-vcom-virtual-serial-
software/

TCPOR—HF99975 L L LE T,

COMA— M52 HARE L i L72COMA—h
ICTera Term/2E DY 7 Uo7 CHHRILE TS
ipconfig CWindows ¥ > DIP7 RL AZ R T,

CHELDOVT MNIBEATEENBDOMRLTEXT,
Hercules SETUP utility (Windows)
http://www.hw-group.com/products/hercules/
index_en.html

AT+CWMODE=1

OK
AT+CWJAP_CUR="SSID","password"
WIFI CONNECTED

WIFI GOT IP

OK

AT+CIFSR
+CIFSR:APIP,"192.168.4.1"
+CIFSR:APMAC," 1 a:fe:34:ee:9d:bf"
+CIFSR:STAIP,"192.168.2.102"
+CIFSR:STAMAC,"18:fe:34:ee:9d:bf"
OK

TCPOR—NcHRIT 5
AT+CIPSTART="TCP","192.168.2.103",999
CONNECT

OK

VAT LY M E—RIZTS
AT+CIPMODE=1

OK

RAZIEFAMA
AT+CIPSEND

OK

>aaabbb

(&%)
android CRZ ARETEA ISR TV EHD
95

+TCP Client (Android)

*WiFi TCP/UDP Controller (Android)

#HIFTTTCloTORER=ZT S

Web FOREL ZiRE U —E A i\ 5
[BaaS | EFEEN AT —E AN Z TNVET,
SENFIFTTTZ > CArduinod HEH#EE B THET,

TaEEEO TS —ZA%RDC-103THIK XS
WEELUTRERALED,

B rNETEQO6) It —TChRATETES
PELAFCOHBEFIAEIP.297-314FM AT L.

#HIFTTTTT 7Ly ME{ERT S

IFTTTICsign upLE

THIYEINTEIES, H DA = a—7/p5 [ New
Applet |Z3EIRLTT 7Ly MR ER L E T,

thisZzz271) 27 LC, Search services Tl Maker |7+ >/
TV RLE T,

Receive a web request T, Event NameZz iR T
Criate Triggerz 2717 L% 9,

JRicthatZz71) w27 LT, [Notifications | F-v > %)L
BLET,

Send a notificationZ IR L F 9,

4% E DEvent Name’z A Jj L. Criate action’z 7V
wILET,

FinishZzz 27w 794 %L5E 1T,

AZa—DServicesM S Maker | 722 AT, Settings’
27127 L, Maker ChannelDKeyZz {2 THEE T,
https://maker.ifttt.com/use/Z T % L7
KeyCd

HAI— T+ DERTE
Notificationsh S D@ ZZ T 5728, AR—F 7+
NIFTTT 7 TV% AV AR—)LLUTLIEEE W,

##RDC-103D705 5 s

AT Y RZEEMDTICIRET 2720 DT1T5
17 Arduino IDEICadd L% 9%
https://github.com/exshonda/ESP8266_Ardui-
no_ AT

ESP8266_Arduino_AT-master.zipz X > —RL
T AZa—DRTYF>F7A4 7 ZV 72> Add
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@oeo@®ESIGNER"

[loTEER]

Library.. 23R L GEIMLE 9,

FTATIVE LY DIER LT 7 A IVHERREN
% Arduino 74 /)L Z OHID Nibrary | OFFICBITE N
ECIS

EINEN2Z 475 DHFDESP8266.h% 7 F A b
IT X2 THE BEREZI600ICEHELET,
void begin(HardwareSerial &uart, uint32_t baud =
9600);

YT 7S LIFTTT _alarm |D 771 AR A
> MEHR. Key 2 Z 2 CT.RDC-103IC X > a—
RLETS

AAF gL LIEGLTAR— T+ D7 T
VICEHID R E X T,

RDC-103IC AN 5 Y0 IFTTT 7Ly kD
thatzZ X TEBRLTHELLD,

Jrdlle # U=l ANT
IF _alarm

/] AT ) DFidrAG
#include “ESP8266.h"

// BEEL—h

#define SERIAL SPEED 9600
// Wi-Fi SSID

#define WLAN SSID
// Wi-Fi 73X —R
#define WLAN PASS

“SSID”

“password”

// TFTTTOA XNV F 44

#define IFTTT_EVENT_NAME “alarm”
// IFTTTORA R

#define IFTTT HOST NAME
ifttt.com”

“maker.

// TFTTTDY—I Ly h—
#define IFTTT KEY “IFTTTOKEY”
/] R—h&H=

#define PORT NUMBER 80

// Wi-FitEya—)l
ESP8266 wifi;

/] T A 121K 2T,
const int sensorPin 12;

void setup (void)

{

/] TIORIVI2BE NI TNy T LET
pinMode (sensorPin, INPUT PULLUP);

/173D T IVIBEDR— RIS
Serial.begin (SERIAL SPEED);
while (!Serial) ;//for 32U4 U7 )VEZR%

HIHT2ETTATSLIITTHhEEATEEA

// Wi-FiEYa—)LeD> )7 VBEDR— el %
Serial.begin (SERIAL SPEED);

// Wi-Fig% &
setupWiFi () ;
}

/*

Wi-FiZiE LEd

*/

void setupWiFi () {
Serial.print (“Connecting to
Serial.println(WLAN SSID);

\\),
’

/1 )T VIR—FOFEE
wifi.begin (Seriall);

// Wi-FinNg& i (B9 % £ CUEZ#EDIRT)
while (!wiﬁ.joinAP(WLAN_SSID,
WLAN PASS)) {
delay (500);
Serial.print(

}

A\S74

) ;

Serial.println (“Wi-Fi connect-
ed”);

Serial.println(“IP address: “);
// Wi-FiD T —77)VIP7 RL A& 7 )V E = A —~FoR

Serial.println (wifi.getLoca-
1IP() .c_gr())
}

4

void loop (void)
// TCP¥Ekyi e AT
if (wifi.createTCP (IFTTT HOST
NAME, PORT_NUMBER)) {
Serial.println (“"TCP success”);

{

// R T — DR HUS

int sensorState = digital-
Read (sensorPin) ;
/] B EERHILTZS
if (sensorState == LOW) {

Serial.println(“Send Data”);
[/ TFTTTNEE T BT —4

char sendData[256]

sprintf (sendData,

“GET

AW/
’
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@oBo@®ESIGNER”

[loTEER]

http://maker.ifttt.com/trigger/%$s/
with/key/%s HTTP/1.1\r\nHodt:maker.
ifttt.com\r\nConnection: close\r\n\
r\n”, IFTTT EVENT NAME, IFTTT_KEY) ;
Serial.println (sendData) ;

// IFTTTNT =274
wifi.send( (const uint8 t*)send-
Data, strlen (sendData));
}
}
// TCPHERE DT FA
else {
Serial.println(“TCP failure”);

/] 1R (Féb %
delay (1000);

on COM3

&

03 STEM Du/Ro m = «
W —XI—Fi&, PC/MyDocuments/Arduino/ ~\fg
L7z > 7 IV 74 VR [RDS-X Examples_C] i, 771 V4

(IETTT_alarm .ino] TSN TVET,
=AU CER TR ENTOEXT,
M Arudino ZHCEIE. [ 77 AV = [ RTwFTw o] —
[RDS-X Examples_C] = [ YV 0sS L4 TR L HE
WTEXT,

zigner+ RDC-1 X

S RICAERT T 2 IR (1 — RS

E 23 3ifiRT 0Q — ORO(Y ¥un' -) 4 fTRT 0.051Q — R051
1.5Q — 1RS 1.47Q — 1R47
15Q — 150 147Q — 1470

150, 000 (150k) @ — 154

AVERIBRUHEEDBRE (s ¢ 5062:1997)

E-6, E-IZ, ;
E-24 -

]

T}

en (I
l—‘_lj [*
. ¥ ] |.
a %— | 8= | 8= 23 S
BF | MF | BF | 0o<Em HEE
[ 0 0 0 10° -
* 1 1 1 10! F(x1%
# 2 2 2 10 G (2%
18 () 3 3 3 10° =
# 4 4 4 10° -
#® 5 5 5 10° D (0. 5%)
& 6 6 6 10° C (0. 25%)
*® 1 7 7 107 B(=£0.1%)
RE 8 8 8 10° -
8 9 9 9 10°(10°) * -
28 i i 107 J(£5%
#e = = = 102 K (£10%)
-5
e [ - - - M (£20%)

147,000 (147k) @ — 1473

SBRERBFOBE, 10°LLTAVS,

F v THEHRER RC1608 E-96 MMM 3 HFFF warmnzon
RC1608 [ZAMKRENF R R—RHUNE LNz, HEHRTEEZ S A E-96 25 (4 #7) DL OOE&E LEEDFISDONTIE,
®2 “E-96 HF 2 HHER GRS D2 FLE1DREESEHERLIHTERTRT b,

E2 30 12.1Q — 09X 3,320(3.32k) Q— 51B
475Q — 66A 28,700(28. 7k) R — 45C
*1. REEH

wrle® | A | 8 | ¢ | o | E F [ e [ n | x [ v [ z |
| T T T T [ S S S T T
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11.11. EslE-. - - B fiiEHEFE (F FXF)(odometry)) (=)

7 EX U ZERZEERIE
~IBERICE S DVEHIENDHE R~

RFARF BIZE TSR
WIS

Ry hEEX BN BEOHEICR > TEITESEE 2L 2BEXE L L ). TNEERT 57200, HilH T5%0 TH#5H )
Wb DWW T v 7T haBEx TWEET. [HE) R Lo EE RO TEEX TCLE I b LU
FHA. F, BBROICGRITIRL L AR OB T2 TuadRy RB3EIK L2250 THIUE, TR THLELE S 2
HLLNEFA. LL, ZOXIRFECEBARH Y 3. VAT LABNEMICRD &, BIEoN)z—va Vi T
WEETL, EETLHZENTED (FRELRTNIEZR L2 T 2—2DOMEGbELI TNEETNLD, B
W Z I CROTON DRI EAEAMELS RS> TN TLE Y. ZRIZXLT, EiMZhb ESWTEZDHEWVWH T
—FIFFERH O FT. L, BRI LEONTEZDLE, HDOEEeR Y NOBNX 2 TRTLIZENTEET. &
72, ER W o G E izt 0B 2B T2 2 ERTEET. HERDLLIUL, ER W WEE RN LA
WTRIAT2ZENTEETL, ROVFERLZOOEMRBRONDLZ b T, ZORRE, HEHTEEZRD D720
ORITHER O EEEA T > CERHMLH A bHIB S ET. S518, HEMICERETTEZD Z & T, MBESEZWMRIC
L, BERIST TIRET R T2RE o2 0 HV ET. b AA, BIEOMBIZ TN THERED IZIT< b T
HYFERHA. TNTYH, HIRWRT 7 e —F IR RRHOERZ TR L TINDZETLL ). MEICRITHREZHY
W DOTIEARL, Ho TWDH#EFIALT, EHEEE, LVEBWVERZEELELL ).

RRAE STV 2 HIBEEEGRICIE, dIHIE D, BUREIE D, 7 X E, WS OhORERSH Y 7. HIEL
ToVKG, R EMIC L > TEDHREME D L RWNIEDLY £3. 22T, d<m»blHnnh, SbE<fEHSh
TV PIDH#EZHANT, vy hOBIEZHIFHML CAEL LS.

HENHENC X > CHEHUEIZHR > Tedhy h2EdT b TTR, BEOMEIITEZWEE-TH, 4, adhy MR
EZITWD DN NS RTNE, BEOEARICHN) ZEIETEERA. 22T, ##EGEEZZESINC, oRy NEY
NEEZICWDINEHTET D HIECOWTEREL L ).

1 Ohy ~ORIBHE

TAV =20 Ry FTIE, 40D 2E2ESTVDEINEINTHSOMNEZHB L CWET. —F, AfEA L
TIHEVWOTHETENH TRX 2 &9 2B THIN TV D DI TIEH Y A, 20X 2 GEE, fl2iE GPS ZHWT
HODOMBZHM T2 ENHVET. LIL, FrRACA-TEE &R E1E GPS HEND DERNZETERIARY
FT. ZOXIREEFIREMNOMENL ENLS BWEITLENCE > TAOMEEZHELET. ZNEF KA NY
(odometry) & \WVWET. HEJHIXLZ A Y3 —RElEETIUE, ¥4 YOERXHERZFESRET. FiR2 g8 EEETE
BEEILET. DFED, BEHEOX A YR ENIZTEEE L2 E2HE L THEETIIE, 4 8 ZI0Wn a5 #iETE 5017 T
MBEELTHWDEARY MIFE Yy a—FREKINTOETHDS, A YOREAEZHETHZENTEET. 20
HEMAZFA L CTRERNTOMEZHELE L L .

1-1 ORy ~OEFETIV

FT, oAy FOZAVIIHEICH L TESRWERELET. bL, FAYHBBoTLED L XA YREEIL TV
KThberRy FOMENELLTLEVWET. ZOGAICIEZELEL XA VYOREAENL Ry NOMELHE T D
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TLIETEERA. Mottt ONEER 2 E) BDRELRYET. 24 VRMEII L THE LRV E W I REIT,
HEIENHS7ZBECTAY v 7T 560, BREPCET L —F 20T e XITH A YNRERL TV DLIEEL E Tl
TednFEEAL. —F, BYOE T2 P-< W ELIERy TSN EEXDZENTEET. DFED,
Do VETTL2uRy FOfilfHZE 2 DHMBEICEWTIE, ZORET %Y ZEEAET.

ST, ZOREDPT, el y hORELMEORKREZZTHEL LY. HLLTWD Ry MIUTHERN 2 20
T ENTWT, ZOLELADOHEEOREHEZFIMHTH LT, vy FEAEISEZY, ERISEEV T2 ENTE
Y. nRy FOMBELERT O, HEICEE LZEERZERLET. ZORBERICBI S8Ry hOPOMIE (=
EAOHEROHTOLALE) 20 y)e LET. £, ZOBERO x BT 2uRy homms (L84) 20l £7.
UL E (x, AT D HE A WHERE LD, ZhEd v & LET. uRy o & BHuL @I U ClElisd 2 8
ZREMMAEE LI, ZhaewniBEcET (K1) .

By b OWAERLE vi & x B, y WOTEICOME LIZRY v, wid, By bOMRE0ZHNT, ThEh,

Vx =vicos6 (1-1)
vy = visind (1-2) y

N

TY. MEZFFE TS L b OB EE TIN5, x iR ORI DT
ZAE, deldt = vV MEHET. LEzR-T, viRy hOME(, y)ORZE Y
1Lz,

dit‘ — v, cos 0 (1-3)

N
7

0 x X

%:vlsinﬁ (1-4) K1 ‘R koprE L g

cWwHKTEbanEd. —7, L&A,

6 _

= 1-5
a2 (1-5)

EVIHIRIZ LR > TEEL TWVEET. (13)~1-5XE2bbE-bon “HmEmoEihts 1 e LTESAnend
LT
L2 AT, REMIC Lo TENZET 5 BIE () OREM Dy D E I,

dx(t) _ o x(0) = x(t = A1) (1-6)
dt At—0 At

T, ZZTCMPTHNEVERELTIROEIITEBILEL X 5.

dx(t)  x(t)—x(t—Ar)
d At

(1-7)

DEY, AFFHAINDNG, (1OROEUDHREZI > THIMH R THRELZELEBZZ 50T, (IR EBHEL
TERT S L,

x(t) = x(t — At) + At (1) (1-8)
dt
ERDET. ZoAD2EAIZA3)RERATS L,
x(t) = x(t = At) + At (v, (¢t) cos 6(2)) (1-9)
ERYDFET. 30, AHIZOVTBIREEEIT,
(@) = y(t = At)+ At (v, () sin 6(1)) (1-10)
O(t)=06(t—At)+ Atv, (1) (1-11)
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DELNET. (1-D~-1D)ROLEWITRFL ¢ TONE L HBETT. —J, ABITREL (At TONLE & AR, ZhICREA
t COMEEOEHTY. 2F 0, BECHFHREWE LIZHEOFRIND, L ¢ COMBEELAELZHAETIATT. 2ot
HAEBDIEL TV &, PR t =0 TOALE & AE x0), 1(0), 0(0)L ZBEZTOHE vi(r), N, KL TOML
BEAEEGL LN TEET.

1-2 IVI-—SERVERESHE

Ry hOBEE v & wEEAOHERET—ZIZONTWImya—FOREENSHEBELELL Y. £, =ra—4
I EOMEEEET D DIV AERERELET. ZOSAREE I T M5 I E TE—Z OEEME 2 RET
HZENTEET. ZLOHE, T—X LHFEOMIITBESE2720OFT (HH) BSHAAEN TN, HilgoEEs
HITE— & OREEEOEHMEICH0 . 2T, En—Eisd 5 L oy a—40n C RO VA EEEHRAET
LELET. 20O C Oy a—FDOHREE—FOX T TREDIEHALDT, ME TRy NOERLOLEE
ELREERTHATLESY., 2 a—nEELE S VAEZAU L P LEbOET y a—AEEESZ EIZLET.

T a—AEN VR ESE, T OBICHEEE 272/C [rad] 72V B8R L £ 3. K4
(t—ANID t FTOMICHBEIRO T 2 —ZED encR(t—A)N S encR(OITEAL L
mELET. b, AEiRIIAE,

Ag = %[ (encR(t)—encR(t — At)) (1-12)

7AFEER UET. HigOPRREE r &35 EABEIROBER A HImII ) L CHET R
BEAL 1L, AEXFEriaDT,

2 2N ET e R

AL = 2?727' (encR(t)—encR(t — At)) (1-13)

T (K¥2) . WULSEA  TOEMOT Y a—2E% encL( & B< &, EHEENET R AL,

AL = 2?717 (encL(t)—encL(t — At)) (1-14)

T, At DENCAL, ALETeTTT S, EAOEEOEM S COMMmIIRT+ 5HEIL, FhLFh

AL}“
At
AL

v, (1) =—L
O=—

V()=

(1-15)

TY. Ay FOWHERE v S IFEAEmOPLALEOEE, SF U ELOEROFELHE T, LER-7T, (1-13)~
(1-15)2% HOAUE,  WHESREE vi()i

V] (t) — vr (t);—v{(t)

_m (encR(t)+encL(t))— (encR(t — At) + encL(t — At)) (1-16)
c At

LESNET. —F, At TORBAEDIEILAOIL, A OHEIGM OMEEED d
ThdLx, M3nb,

AL, (1) - AL (7)

AO(t) = y

(1-17)

TI. L7=RoT, FERAEE wIT,

X3 A EEROBBHRAEO ) &
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AB(1)

V(1) =
At
_ 27 (encR(1r) — encL(t)) — (encR(1 — At) — encL(f — At)) (1-18)
S At

ERLNET. UEboXHi, EAOxra—FEnbuRy hOBEE v, wZRHTLZENTEET.

1-3 JOJSATORIR

5 1-1 B CIXME T v & RERIAEEE v DIREE X, ¥y, ODFRETELZ R bnY L. £, FI28iTE, =
va—KFEEES TEE v, wERHTOIHFEEZURHALE L. 2o EMAGbE T, mra—FEnrbx, y, 6%K
DL T T T EhEENTHRELLD.

9, AELZIHETLA-1DRUTA-18)RXAERAT S &,

() =6(t—At)+ %( (encR(t) —encL(t))— (encR(t — At) —encL(t — At)) ) (1-19)

RV ES. ZORAZBYIRLTH-> TV &, BRORZTOxE Y a—FEITHHHLH - T,

6(t) = 6(0) + %Z (encR(t) —encL(t)) (1-20)

NEDET. 27120, PIHIEL O encR0), encL(0)E0 THDHELTWET. AT K LEFHEEZ LA < TH AR
OAEOO)E BIRSL O a—ZENLRDD ZENTEET.

—77, PLEIZ DN TIE(1-9)(1-10)THE L D4 B 0 (OITRKATF LTz cos@ (D)X sind (O T H N THET DT, (1-20)
KDL ICHRFTOMITITHHEENERA. TOD, OB LHEZITo THELTWEET. Yu /7 AMIfIELFR LT
HEEZECOEFRSLL 50T, B TOEAFT Y a—ZEOM%E sum B T LI LET.

sum = encR+ enclL (1-21)

B0 W LB O—[E5 DB D 2 Ar & L, (AL TOfE % sumo & 36< Z &I LET. RAEIS, B¢ T
DIRHER x, y & L, 1 BFRTOEAYRZ ORIEE ZNE L x0, yo EIRATF0EDTTRbLTZEIZLET. Tl T LM
BAIEITIE, =0 COMEA x0, yo & LTERLTEXET. ZhEPHIEESOET. SF2, (1-9)(1-10)=, HBLO(-
16)2% AWVT, BIREL t OREZ = a2 —F DEPLOXOL I ICHE L ET.

X=Xx,+ (ﬂg (sum—sum, )j cos@ (1-22)
w .
y=y,+ (C (sum—sum, )j siné (1-23)

ZORXTIHA 1TITHBHE LGS Th OB D ET 00, I DA Z5HT 2 0B IH Y EHA. L
L, SEEIZIEA: B0/ 0 E L R0 EEITEA-7) ORI R Y L7 < 7e b, EEEOME & HREMICGRENELDHDT
RIZEDTEBLILERDHY £

ECRVIELEEZTT2 ) L&, SDEOFEET ) R CIIHRZ ORIELZ —[BIFTOREE LTRWET. 20720,
MV IR LAEORSE CEROEHEZT-oCTEBEET. T2bb, xo, yo3 L sumo ICHIFZ ORREZ AL THFL,
ETOFEIHAET.

sumo=sum (1-24)
X0=X (1-25)
Yo=y (1-26)

P bEo20)~1260 0 H A0 EHE, ACBLZHETLIZ N TEET.
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2 BEREN\DBRHIEH

HONMEDOEHREZHAWT, KERWNOBEEE LTSN BEIE yE) ICBREESEDIZEE2EZFL LY. )%
EHICT AL, MA4eDLS5ICHHMEOL—F =2 VDA A=) £

4 BARE~OBIERH

2-1 WERED P

F7, WEEEOHIEEZE 2T, 2T EOEEEETOETEZRETI L L, ZOBEEELZ vk LET.
S OWHERENBED v L0 HBFTINESE, BTS2 2 & THEZ BEICESTET. vy oS
DWHERE vi(f)iF = a—F DEERANTA-16)RXTROHLNDHDT L. ZOfEERANTIHHEF DO AT uwi(t) %

wi(f) = Kp (va — vi(?)) (2-1)

N

ETHZEICLET. KpIFEQOERT, WIS A v EF0VET. DX LI, BEEEDZE (FE) ICERE#NT T
I T 28 B 71k % LBl (proportional control) & W UNE T, (2-1)Ji@ﬁ§| BEERND &, HE vi()hS BAEME va
L0 H/hENEE, AT uFEDOHEIZ/>TE—XOEEEZNE ST ET. T va LOREWVWE XL, ADE
W CTE—XOREEFHR ST FET. F72, wE viDENRKEI WV E XX uu(t)ﬁ%%iﬁ[ﬁﬂij(% K7V ETL, el vid)
DEN/NE L 2L m@OMEHEIT /NS < 720 7.

B 2-1)I% & THRERARNZREIE T ETT. SOHEZERE, BENSHNTWD L& SAANDEEZ, i
SWEBLANZNSLSTHOTHFNESZE D TT. LL, BEBIZIESWTANZ/NEL LW T o & BfTHR %Wl
STHREIZEGELRWI ERHV FET. TAREXITREDORBEZ R TCAEL L 9. #lIT, fﬁ?‘gﬁﬁgmfﬁ'@%’)f%fﬁ
ZZDOREREMEITRH & & BITRELS RV ET. Fo L BIRIC LRV E ERFHARKIE L T 258103 2 DRADHER
EEAND & TREARLS RDATREEDR&H Y £7.

u () = K p(v =)+ K, [ (v, = (2))d (2-2)

(2-2)RD "I H A F oK (integral control) L \WVWVET. Kb IEOERTHY, LT A 250FET. 22 Tk
BIHIE & Aoyl 2 f A B ot TN D O C, BT % AV C PLHE (proportional-integral control) & JIZiVET .

2-2 MeOERED PID Hlf

DX, HEHEE y BEOEIIS L TRy hOREE2EX DL IICHERFHOA w Z2kOEL LS. HIZy &
A DO y() & D7, DFEVIRZE (error) %

e(t)y=yr—y() (2-3)
LBEET. gifioWEEREOHE &R U LI PLAEE HWD &,

u, () = kpe(t) +k, jo e(r)dr (2-4)

TT. ke, kIIZENEN, BT A2, BTy A4 T
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LZAT, b UEFICHEITE SV TWORIR BIE, ZRU EANEZHEPL SR THLARICHZEICEET 52006 L
FHA. WICHENPDIEIS DS TND EEITE, bo b RERATNZANIZIZI) VRS BEIZES b LLERA. &
D E D NURZEDEAIT S & DUV THIEAT) DA% 6D 2 FTIEN RS HIAE (derivative control) T . BIRFE CTOREDE
b, 2EVWHERNT,

u(0) = kyelt) +k, [ )z +k, de(t) (2-5)
0 d

ELET. QHXOIHEAD kp 2T A v EWVWNET. ZO X DB, BOHIE, B a2 S b )
5% PID Il (proportional-integral-derivative control) & WFUVE S . PID fil#N L & G OREBEH 2 FIETH Y, D
EIDPOLEFECELSHWLN TS FIETT.

PID HfHI CHW O DR, REDHIE, REOWHMMEZKTRT LS DL IR T, RE e)THRIEDORE
BB EY £, HEEITBEOERZHBNET. T, EERISH I BIIXBEOHREIRET S AT U BHEIC
RO ET. K, WOEITEE I BRAROMEALETT. L, BENIIIFRKROMEIZ DN EEADT, Fr s
TLATHERT DL EEE, H 1-1 HITOBM & FERRICAr B453/h S e U CERIRICERTOME & BITEHE & DA > TR
iz LET.

O)|
e(?) |
Yd de(t)
jo e(r)dr i
0 ) g

5 b, oy, BOYERE

@-5)RUCEENDHIE T A > ke, ki, ko DFEOFIZL o C, BEHE~OBREOHAFIFEILLET. T2 ERTHS
THELIY. BERIEA L7077 A3E 24 HIORLET. 2070 s T ATEREEATIORE S A % Kp=2.0,
KF8.0 & LCWET . WERIADOHIFE YA > %Dkp=30, k=0, kp=45, @kp=30, k=10, kp=45 £ L CERZIT-oT2L & D
BARy FOBMEZK 6 IR LET. ZOERFITIEPD HIETIXERRENE -S> TLEVWE Lz (GBI . , TGy
il % N % T PID filfNC 35 &, EFHMAEMITO0IC/ Lz (FH) . =721, %ﬁﬁ%ﬂﬁﬂ%]\aw:ﬁa $—FE B AR
EAAEMECWET. HBESCHBEOER Ca — AL E AT ) & XL, BNy RUCR> THERFENLTLTLE D

EITBITWET. KV O ELHBICBRT DX I, HIEFSA Vv EFEL THATIE SV,

010+ - /= - - === ——— —
.E. --BfEy=01
~ 005 — @ k,=30, k=0, k,=45
@ k,=30, k=10, k,=45
0.00 - . :
0.0 0.5 1.0 1.5 2.0
x[m]

M6 FEHRTOwRy FOWER (PID HlH)
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2-3 PERIEDERNTEE

PID #lfl CTIL, £< DBFA, BBRIZHL EONTH A 2RO ET. Flai, —MRICHEDHIEE AND 2 & THREF A
Rote b EDRAE (EFRE) OWENHFHFTE ET. AIRIBELHMHEIL B REEIC TS MEZMELET. 71
DRLBBEDRIZL > TUE, 2Ry MIRHUEICBIELR< 2> TLESI Z&bdH Y 3. PID 7 A & 5 HIEITIT,
REBRI 72 B0 FIZ H & SV RBFUREEE D 2, ERIET A 272 CTHEHRNZRMAIZD L SN TRD HBELEE 2 R ERH
D ET. HEERE RS E, X, MOHEE AN RENEID, BBLEEOLHITT A U ERALL BEEITX
WEXBBG (F——Ta— 1) EMAONDEN2EN, ERETO M TETEET.

2T, HHEE A AT AO O, HHEEOE 2 05 LEETT A (1-3)~(1-5HKICH LSV Tr ARy hOBLET]
FNZOWTHERLCAELEL Y. T, HHHBEOBZ X HFEHNL720IZ,

ffED - WHEEET - EETHY, EOEETD.

fE2 + EBAEOITTH/NIU.
ELFET. RE LEE 2-1 SioHIEEA 5 L TV 5358, HOREDOR MU TIERYZLEEZEIZTHINTLE Y. K
E2 IR ZT 5 Z L, ERICH> TBEI L CWAHAICITMZShb B2 THWTLE ).
RE1TBLO2BEYE-ET 5L, (1-3)0T,

dx(t)
dt

=v, (const.)

LR DDOT, x FROMEIL x() =vit TELLET. y FroOERL, (1-4)XOmAE#MrT5 L,

d;fz(t) =v,(¢)sin O(t) +v,(¢t)cos 6(¢) - %

it
=vv,(?) (2-6)

LWHRTEDENET. LENB-T, whby E COEEBEKT,

ﬂw:vi (2-7)
V) s

THY, "M7DLXHITPDHH, T7habb,
v, =k,(y, =) +k, (¥, —¥(1)) (2-8)
ERWDE, pinb y TOMLEEMEIL,
1
Y(s) (kp +kds)vls—2
- 1
L)k, + ko

(2-9)

vikys +vik,

=2
sT+vkgs+vik,

Yo+ &) ] Y

Hﬁ kp+kds > it - _ﬁ

K7 74— Ry 7 HilER
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L F9. BREZERD sSHvikastvik, 720 ETND, VAT AEREICT D720 ky, ka>0 THDHEDBMLET
F. b L, HIEQE-HITHNEE AN (k=0 LT %) L AT LARNLERREARY, HuE2MEE L T BEEICIR L
RNZ EMTPRTEET.

(2-7)AD ¥ A7 LI PD HliE(2-8) & W358 1%, TR o 7o & FIC—F O BAE#LE y IR T2 2 L B3 WIRET
TET. 2T, CORICHEHMEDEHE AVIUEHRT 2 Z BN TEET. LvL, EBRICEREZITH LRIEOX 6 O
ODBED LI, REPESTLEIZLENHY ET. ZOFRRDO—>E LT, BIEOET /L TIEE—F OBYFHEORE
BREEZZTCWRNWILERBZONET. 22T, HEiOFRTIIESIE LM T2-5XND £ 57 PID % FHuC
EHREL 0 (TS TWET.

EZAT, FEBRIZITWHEREE v 13— EETIEH Y EHA. BEME va IZPORT 2 F TORSHMEL (B TR DEE D
b)) 72 EIC X o T BEB) LIZBAIECE 1 Bz S, Q-5ROFIEACIIEENETH L CLEVET. £/, K6
O EBRBITITR P THEN 60 FEIT< 272> TRV, HE2 N3N T, EEouRy oy FEOEITR-T)ROHR
FEETLOEE L TR THET. TO), MPET AL TOMAIZE & SO THEZ A V&R ET 5 Z LITIERAR
BUVET. LL, ZOXIRIE L, E 2 MM INZWEAETH, (13)~(1-5RNCEHFENDIFHRIEMEL EE LT
FHUZZHIERIZ AN D & X0 D E<HERIHEZITHY) Z LN TEET. RN H D NTSECH 3 2 R T &0, k3
OFEEZEH L2 5E OEITTHER %X 8 IZEEOXM TR LET. PID HIEOFHR LV b EFIRETORE DO LT3
HBLTWET. Fi2, ZOFEBRFITIEA— =2 a— 2 LRV ITHIE T A 28 UE L2, O S thikn
BHTLE. AUaRy M THHEECHIE AT A —4% 95 £GREZE CETHEZKXETEX D AREEAH Y 7. W
HNAIRHIEE R A TR L TAHATLLIEEN.

0.10+ - /- =
= 0.05] BT P
] —— PID#II 1 (@k,=30, k=10, k,=45)
] — FEfRR A
oo0tH—/——4——-——""7-—+--—+4————7-—"——"""""—"
0.0 0.5 1.0 1.5 2.0

x[m]

8 HIOHlEEZ AW IZBE OBUEOH] GERIZHIE)
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2-4 PID#IEOTIOTS A

HIEBIQ2-5)2 KBRT 57200 T 0T hERrLET.

SEAVWS Ry FTREELZESEANTEX 2D TIEARVWOT, UTFORE 7 1 25 A TIEEE L-HIE AT ul, u2
IZkm EWHEEENTCTAAE LTOET. km (ZEBEOANEICHOETGRATHET.

MR LAHFEICOWTEH ISB3ETHALELEZDR, CEHEOTRZ T ATIEx=xta &) ERAADOMEE IR
ATBHENIUETHLZ L Z2FALT, (1-2) Q2K E2 T O TR L TWET. 20D, xo DEFRIIAE T,
Yo IZDOWTH[AEETT.

VUTNVBETT =2 %2 PC~EELTWET. RET L7 —2ELT =2 ORI L > TBEICET 2RHAZE DY £
TOT, BYIELFRIZBWT 1 BOLABRIZ» D7) TR A B EDY £5. U T VEEEITTLRVWESD
Eoicar WEFTES L, AW ARy TRy a—FOHRAIY NEICEDLT, Zra—FOHEARITLBEL
LZEMHVET. ZOE, ARA N THE LIZEICK LT, EEOETHHNES ZoTLEVWET. —JF, BfE
BAEMOLTECH U7 U URRA 2R T D280, B 11 S TR LeERH R ORE L2 T 57210 <, filf
ANOEFHZMBI< Z &b 90T, PUEBMENR EORIEMEENES 780 7

ZOTRT I AL, vARy NOEROPIZEICHLRZ AL THE 05 BRICERy MAEIEHHL Lol T
£9. PCTTF—X&2HET5 & &%, PC D Arduino DA =2 —TY Y T AE=ZZEHLTH5R Y bORZ %
LTS, BARy MI7 R 7T ATHEE L xdm]7ZHETLTEILELET. Z0t%, ML7al 7 ATEREKRD
BLTT—Z 2RO -WEAIZE, PC EOTV Y TAE=Z 2T LTHbR Yy hOUEy AL v TFE2HL TS
W, Z0%, DT TAE=FEZEHL TRy hORZ 2SI Ry hOFAZ—NLET.

/****************************k********************k*******************************
Tracking controller for Robo Designer by S.Yamakawa 20170721
RDS-x25 M, PAFEEREEIE Arduino 1.0.5-r2
PID il 2 VT HEEHLE yr (x) ICIBRESED

********************************************************************************/

[ /============TRy hDO/IT A—H (%R K| /\%ﬂﬂ:ff%) ————————————— ===
float d = 0.118; /]2 A EIEEEE [m

float r = 0.064; //5’fﬁﬁE%§[m]

float a = r*3.14159265/768.0; //lpulse H7= 0 HETelEE [(m], X7tk 48x1 [A]HE 16pulse
[ /============017Rv Ml B &7 A CEHD TRIE - ﬂ%fé) *******
float vd = 0.1; //jtﬁbif*ﬁtﬁfﬁ m/s]

float yr = 0.1; // BEEHIE (m

float xd = 2.0; //xémj?ﬁ]ﬁ4%ﬁiﬁﬁ[m]

float kp = 30; VA B

float ki = 10; JIREY A

float kd = 45; /1WA

/[ ============HURO 'V RTE

int M1 1 =

int M1 _PWM = 6;

int M2 1 = 7;

int M2 2 = 8;

int M2 _PWM = 9;

int P_PUSH = 12;

int encoderl = 2;

int encoder2 = 3;

[/ [============F FA M « fHA/RT X —F =mmmcmmmmmmmmmmm=aa==

volatile int enCounter r, enCounter 1; /] aA—ZDEIEOH D MK
int sum = 0; /] (Fmya—%) + (Exra—%) oh vy Mi
int sum0 = 0; // 1 REZIRTOfiE

float vr = 0.0; /1 H S A YO BEEE m/s]
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float
float
float
float
float
float
float
float
float
float
float
float
float

vl = 0.0;
x = 0.0;
y = 0.0;

theta = 0.0;

theta old = 0.0;

vl = 0.0;
v2 = 0.0;
ul, u2;
vli = 0.0;
ey

el = yr;
ei = 0.0;
ed = 0.0;

long time;

long time old = 0;
long dt = 0;

float

temp;

J1EEZ A YO BEEEE (/s ]
/ /Sl LML )

/ /Sl AL )
//HfjA X [rad]

/ /NP [/ s ]
//FERI AR [rad/s]

/ /3 HE, FERIAIEE AT [m/s]
//v1 OIREDOHEFME

/ /MR

// 1 IREZI i O 72

/ 1 RZEDFEEAE

/ IR ZE DB E

/ /WA [ms ]

//— BRI DR [ms]
/)Y v TR [ms )

/*******************************************************************************

I AL

*******************************************************************************/

void setup () {
Serial.begin (9600) ;

pinMode (M1 _1, OUTPUT) ;
pinMode (M1 2, OUTPUT) ;
pinMode (M1 _PWM, OUTPUT) ;
pinMode (M2 1, OUTPUT) ;
pinMode (M2 2,
pinMode(M2_PWM, OUTPUT) ;
pinMode(P_PUSH,INPUT_PULLUP);

count 1, CHANGE) ;
count r, CHANGE) ;

attachInterrupt (encoderl,
attachInterrupt (encoder2,

enCounter r = 0;
enCounter 1 = 0;
//====

while( digitalRead(12)

OUTPUT) ;

/ /= 3= 2R G

/ /=3 — I RE

—mmmme== KA VB LT 0.5 BRI A S — == —

delay (500);
time old = millis();

) {}s

/*******************************************************************************
A=) ~ o
BORLAA =T

****'k'k'k******************'k'k'k*******************'k'k******************************/

void loop () {

= millis();

time - time old;

time old = time;

/ /REIE R [msec]

theta =float (enCounter r - enCounter 1) *a/d; //FEEAE [rad)
if(dt !'= 0){
v2 = (theta-theta old)/dt*1000.0; / /HEE 3 [rad/s)]

sum = enCounter r + enCounter 1;

temp = float (sum-sum0) ;

= temp/2.0/float (dt)*1000.0%a;
= x + (temp*cos(theta)*a/2.0);
(temp*sin (theta) *a/2.0);

vl

X

y =y +

/ /EHEEE [/ s]
/ /BB L x JEAR [m]
/ /BB y JFEAR [m]

RDS-X25 PIDFIfEIOAR
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sum0 = sum;
}i
theta old = theta;
/ | ============(f|{fH]==

vli = v1i + (vd - vl)*float(dt)/1000.0;
ul =2.0*(vd - vl1)+ 8.0*v1li;

e = (yr - vy);

el = el + e*float (dt)/1000.0;

//WETT AR E AT (PT control)

ed = (e - e0)/float (dt)*1000.0;
u2 = kp*e + ki*ei + kd*ed;

el = e;
vr = ul + u2*d/2.0;
vl = ul - u2*d/2.0;

if(x > xd) {
vl = 0;
vr = 0;

//EmI 7 a1 AN} (PID control)

motorDrive (M1 1, M1 2, M1 PWM, vl);
motorDrive (M2 1, M2 2, M2 PWM, vr);

Serial.print (x,DEC);
Serial.print (",");
Serial.print (y,DEC) ;
Serial.print(",");
Serial.print (dt);
Serial.print (",");

Serial.print (v1*1000);

Serial.print (",");

Serial.println(v2*1000);

//DECIEZIE(EIT 1 DIZD& 3ms < BV D

/*******************************************************************************

E—2 A DK

*******************************k*k*k**********************************************/

void motorDrive (int mlPin,

int maxDuty = 150;

int km = 600.0;

int duty;

if (v > 0){
digitalWrite (mlPin,
digitalWrite (m2Pin,
duty=(int) (v*km) ;

lelse if (v < 0){
digitalWrite (mlPin,
digitalWrite (m2Pin,
duty=(int) (-v*km) ;

}else(
digitalWrite (mlPin,
digitalWrite (m2Pin,
duty = 0;

}

HIGH) ;
LOW) ;

LOW) ;
HIGH) ;

LOW) ;
LOW) ;

int m2Pin, int PWMpin, float v) {

JIRETED L a—FDOHAIELBNEE S
J/E—HT a—T 4 —LEHEDLL
[/ T RRBIEREL D /NS o T2 b IElR

//REND duty b~ HL

/IR D duty b ~DZE

if (duty > maxDuty) duty=maxDuty; /I I v

analogWrite (PWMpin, duty);

Re
it

// &—H O PWM
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/*******************************************************************************

T a—FDh Yy NEND AR

*******************************************************************************/

void count 1(){
if (vl >= 0) enCounter l++; //EBEANNERLITIEEREL TWD EE
if (vl < 0) enCounter 1--;

void count r() {
if (vr >= 0) enCounter r++;

if (vr < 0) enCounter r--;

FERCE N L THTRAR Y FOETHENRRK 6 DX 212 b20nEA, RERIERES ST T22B3265TLE ).
FT, LT —% LEBEOuR Y hOBERH > TOVRNWEETT, ZhFz=ra—FoFHlERIEL L 2N &
NEZLNET. DEV XA YHIHIEEIF - TWVD, T a—XOHRARIELBEES TWD, HiO > THEE ST
WHREDFRRNEZ bNET. BOVHE CEBRETSE T a—FEPLAI LB E AV Y —7 ETRIE L
FERENE O P EHERT DL, FREZES T EI V. HAEERT 5 & XI2H A YRET O L9 RGAIiE# A4 Yo
WMOTEHERL TR, £, B2 THALLZL )TV T LDENTERELTCND Y A YRR, ¥ 1Y
DE r, BIO1TEEESR =Y OV 25 C (RO 7 a7 T AfITIE 48X 16=768 TF) Z Ry MIADLE D LENR
HVFET. OX, LT —Z Ry NOBXIEIE->TWAHITNE, ZOEEXNE2 LWEETT, vk
7T g7 AOMBENRBEZONET. EFTIET T T ADATIABRVDPEHERLTLEIV. 2XEHAL TSR
v NOFFEIZH LT, ST A =2 N Rl ThAHZ ENRBEXONETOT, A2 kp, ki, kd ZFHELTLE
S, H6DFREREIV B RWVELEIZARD XD T A VOB EDEERE S THTI I,

SEXH

D) drdEoOR (72 & 20, FINEE, RGP, =27 1(2014))

2) BURHIEOAR (=& 20%, /MBS, £, VA7 AHIEERRRAM, SEEF T F4E(1980))

3) Wi, RS EERIEI IS b & SV B TIENIIE - e AR > b OFLEBIEHIE, FH B Bhikl S Em S 49-10,
pp.936-943(2013)
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