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Program control practice robot Omnidirection Move.

15| Omnidirectional 275 [ ENEI{EO -

2FBBEHERA2—20Ry MIE Omnidirectional Control Stater Robot Overview

BRBIERIC A AT ISR A — )V ERFHE i B R A — )L D2 T JR R Z A Duals wheeld drive with Mecanum wheel and standard
Tl A, BINCE D TRA—IVERHT %, b A T74—1 | vehicle type wheel in the drive part. A robot that moves in all

Ry " eED A MBEIEER,. Ty 5307 1LFES, directions by selecting and incorporating according to target
that.
BERE. ERAAC— VEE AR LR — VY=
Vehicle type move Mecanum wheel move ’ *__
< /E4T (Left turn)

(S HifEm] (Pivot turn) i - ‘ ‘ '

-AEHEEDICBITELT,
Ge)kE2 )

(Circumference movement)

S
EEOREETZTIEED 0"’ - ’
i e v

(75 /\ A 15E) AXaES)

-HiiiE (Forward) \

« B S HfiE[=] (Spin turn)

it (Backward) (The translation movement) ' '
2HEEEHE n\
AR EAD
SELET, ‘ 0
Moves in all directions ‘ Y

Program and control.

‘ADFRLEEVEEE.
RDS4WD55_104Typelll cusni mmmeee— 500 £—5 xa v—hE—4sx 8) @ @) PELEEE Y 5.
(without LCD, Number usable motors( DC motor x 4, servo motor x 8) ultrasonic sensor can be added) (Arc movement)

RDS4WD55_104Typelll + cuce mmmaes—as 00 £—45 xa 5 —RE—4 x 8) @b HHERTE)

(with LCD, Number of usable motors(DC motor x 4, servo motor x 8), ultrasonic sensor can be added)

RDS4WD55_103Typelll+ cuar mremies 2800 £ axa 0 RE 4 x4) @& e viggoke)
N “ (with LCD, Number of usable motors(DC motor x 4, servo motor x 4), ultrasonic sensor can be added)

DETIVODIET,

INTDETIVIC For all models:

NSRS Y TSRS -S4t - Equipped with infrared reflectiveness sensor, irregularity
A&t Y RS 4— AEEHLTHEY.CASEF infrared radiation sensor, sound sensor, brightness sensor and

, gl slider, various controls can be performed using these.
BLCEEREZETAE T,
BB IRE/ Y v Ot Y IEER AT R ;dulérasonic range sensor, Acceleration/gyro sensor can be
added.
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Outline of a system

The outline of a system of RDS-4WD55 is the following figure.

A program development environment can make Arduino a core and use visual program environment
by ArduBlock, and a Scratch. Circuit composition consists of a microcontroller, a DC motor (with metal
gear) and a motor driver. A power supply and a drive course are chosen as 6 [V] power supply, and 6 [V]
is making a control system move.

3 =]

Scratch [Visual programming language,

USB connection use]

s TN 0

ArduBlock [Visual programming language]

)

Program control practice robot, Move to omnidirectional.

To a C language,
automatic program
conversion.

@ sketch_may18a| Arduino 1.6.10 - o
Jr1l RE R79F Y- AT

1

void setup()

void loop()

sketch_may18a §
void _ardublockDigitallirite(int pinliuaber, boolean status)
{

pintode(pinNusber, OUTPUT);
digitalfrite(pintiusber, status);

__ardublockDigitalPrite(13, HIGH);
delay( 1000 );

_ardublockDigital¥rite(13, LOV);
delay( 1000 );
D ! It's possible to code by C++.

To a C language,
automatic program
conversion.

Infrared sensor
>

Sound sensor
Light sensor .
Slider -

MOD Infrared sensor

Analog Infrared Sensor

y

Arduino-IDE

: &
‘05.&"00

Microcomputer board

ATMega32U4

* Flash32KB
* Clock 8MHz

) 22
s o

x

°|  Arduino program environ-
ment is CC BY-SA.

> [Creative Commons License.]
All circuit information inclu-
sion is opened.

ROC

power supply
Control circuit 6V
Motor driver 4.5V

MotorDriver M3

MotorDriver M1

MotorDriver M2

MotorDriver M4

| Riert Frontova) | Jert Front un]

I Right Rear(M4) I I Left Rear (M3) I

y 2way driving systems y

| it Fronti | Jefi Front un]

I Right Rear(M4) I I Left Rear (M3) l

RDS4WD55 Omnidirectional Robot

H‘z‘mm ROBOTECH ITD.”



(RoBo@ESIGNER®

15.1. Omnidirectional RDS-4WD55 & RRE8

15.1.1. Omnidirectional movement 2way control Robot RDS-4WD55 List of parts

Ea product of this mark can check details
by URL of Japan Robotech Ltd,.
https//www.japan-robotech.com

Microcomputer board

L<rarh— r MRDC104 4%
A —— TYPE3
Ly RNEFIL T EYA T R—RAEDYET,

Attached microcomputer board changes on set model

RDS-4WD55_104Type3:RDC104Typelll
RDS- 4 WD55_104Type3+ :RDC-104_TYPEII +

Mounting parts:
r—  Resin spacer M3x10mm 4 pcs
Pan head (machine) screw
Accessories:
Pan head machine screw M3x8mm 4 pcs

M3x6mm  4pcs

cE Y BB S AT A XA

EqU|pped with irregularity infrared radiation sensor, sound
sensor, brightness sensor and slider,

< E—HRTA/N—M1,2,3485#
Motor driver M1, M2 M3 M4

Microcomputer board

K KERDC-103

LIxqavR— 1

MOD_Infrared Sensor q~
ESRDI-203JR
FRAMRY BV DL

LIzsEmnst oy
(38KkHzib%i) 232159 %
12OYX TS, TRV,

% % TR SHBOET,

The sensor to receive modulating signal of an infrared
remote control (38kHz carrier). There is digital/an analog
setting jumper..

Accessories:

[ 30cm sensor cable

Pan head machine screw M3x8mm 4 pcs
Nut 8pcs

v b7 LRDS- 4WD55 103Type?nL
F. ZHEHDY AR FHELE T,
Set model RDS-4WD55_103Type3+ comes with
this microcomputer board

Analog reflectiveness sensor

ﬁTt/ﬁ‘ I4RDI-ICRT5000A

' ' * TAV =AML

x5
REIRlE =T R AR N 2 T
JeRZIEHIILE 9,

*1t's used for linear trace.

* The catoptric light amount by the bright and dark side
density difference in the colors is detected, a measured
Sensor.

Accessories:

30cm sensor cable

Pan head machine screw M3x8mm 2 pcs

RajinSpacer AS-310 2pcs

(1755

autonomus system movement

CI#EgER> v+ —</t v b Mechanism chassis set
HTRTBS AR ZE R A — ) VIR | B RS S B EEm AL A ShiiE

Shipment: Mobile mechanism with the vehicle type standard wheel for

£HEBEOR

Mecanum wheel replacement parts for Omni-directional moving robots

RADF LKA —)U3ZHeERm

{ Dummy battery OFA—=NFrv T 4fl  Wheel rajin cap Diameter30mm
=—E2EAMME (V2F) BT It's the same shape as a AA battery, there @M3B x 30T NA IR 44/ M3x30mm pan screws 4pcs
Y3 UK, kB0 E A, |0 Slectomotive force. @HT v ¥ ¥ —MIO 4f |washer 11x22x1.5 4pcs
_ @DRA—NLO® #21 |Mecanum wheel O® 2 each
S RCmE—AS—TNAE 4byMiE izscert‘g motor cable 2 pcs set with ®HTvv—85x32x32 8K ‘washer85x32x32 8pcs
©RpLH v T+ 47 |Irregular conversion shafts  4pcs
M?;TU ST LR ;anisbvg:ghvsrg)s;it bag (polyethyl- DR—)LF¥ A% —0W-011 1l |Ball caster OW-011 1Pcs
M3x 15/ A AT K RN M3x15 washer built-in screw  2pcs
Tk Tviv— 28 Nuts washer 2 each
Program integrated development env1r0nmem _
D7D7‘5:‘/7 F;ﬂg%{gﬁg ECD ROM IW I:‘/T A Store case ZW

DSBS TA 15/10 g —F

Balance weight

Spare parts
cable A-microB = WEMARY vk 142
</nUSBr—7), KRDP-824 14 e 3
N, P +F» bk Nut M3 101
N Ry Mﬂ%u’(%ﬂ%ﬂﬁ‘—x '7‘“7 I\Nut M4 10{
-
w226 XD188XH174mm + 3 pan Screw M3x10mm 674
33 pan Screw M4x8mn 64
RDS4WD55  Omnidirectional Robot 994-

H‘?‘mm ROBOTECH ITD.”
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15.1.2. BmDBEA. L\

How to use the part.

W& NVFIR—F 1ZN\—HILTL—F

Structure punching board universal plate

Ry MEEKIC, ST IRICT 2 HF TAEE IR i
ZHEVET,
BT, BETHY PFIVATRET T,

*’iESOmﬂl Thickness
7(*?/(7\35mm Hole diameter
7Ny F7.0mm

Interval

YIEIN L& ROy — (BFE ooz
0 )ETMLTEET,

SEOHBETEA T \\
TopBase. UnderBase. RearBase. SideBase MDR—

RiE. 7 mEfE&FIRIC 3. 5miE\ 7z 2EICH
IFTVET,

|

e |

0. o 0 © @0 0 0 ¢ @

SO ONC ®® 8 8 .0 0 |

® 9 @ ® © 9 © @ © 0
® .8 0 @ O RCYRC R )
® e 0 & ®© 0600 0@
00 ® © 00900 @06 0|
€o 00060000000 |
®'e &0 0 @080 060 |
99 @ ¢ ® © © © 9 ¢ 6
® 6 © 06 00 6060 0600
9 9.6 0085 900 060 8
® ® 60 e 0 ©° 0 6@ @]
o & '@ C B MCORC S S B )
® 9 © © 0 0 0 &8 9 ¢ @
® € & © @ ® ® & & @ 8
® ® 9 ® 92900 ® 0
© 6 & 9 9099 S 06
CACNC SURCRC U RSB BCRCY
@ ® 6 &0 ® 50 0 e

Hard PVC board with holes in a grid pat-
tern is use for robot structure

It's transparent color, the original is possi-
ble by painting.

Hard Polyvinyl chloride board.

- 3.5 mm diameter hole in 7 mm grid line.

Cutting is done with drills & jigsaw (electric
saw) Can be processed with a saw.

Disassembly & expansion work memo

TopBase. UnderBase. RearBase.
SideBase board is 7 mm 3.5 mm diameter
hole is drilled on the entire surface in a grid
pattern.

SENMREROB IR TEET,
e S L ]
OM4 2D -« - AEFRELT BvEVIT
A DTN MA B2 IADET.,
OMARYEV T NSARY B
OMA By EVTFARY B
@MAFARUILRY B
OMBIEES v Y IRY R
OM3FARZY RV« - 2T - Fv b CHA

|| expansion parts .
= | When using M4 pan screws: M4 can be screwed using

It can be used to install additional

holes as pilot holes
(You can make a female screw hole using M4 tap
tool.)
(@ M4 Tapping truss screw----Direct tighten a screw.
(3 M4 Tapping pan screw----Direct tighten a screw.
@ M4 Pan drill screw----Direct tighten a screw.
(® M4 Super-bow tapping screw----Direct tighten.
(® M3 pan screws + -+ + mounting with screws and nuts

1. 8@t 1 ARTR

2 IRF VDOV A RFREUTDEFEDTT,

Part size indication

The size indication of a screw and a nut is as follows.

WD ERNFAZRET LTI
DHITT,
#£i! M3 X 10mm
[RE (E R diameter) 3mm, &
Length 10mm | L \5%%1‘:3‘0

DiametdFilim

T_ Length

E S s oo Thalca0EETY,

FE

Pan Screw:

As the name it looks like the head is lying
down.

M3 = Diameter 3mm, Length=10mm

Wi EIER D EMEEEZIEOR
YDHITY,
AL M3 X 4mm
’—j\(é (E?%diameter) 3mm, %é
Length4mmJ v 5 %"i%f@—o

FEH

Low Head Machine Screw:

It's modest and is the name of the screw
with the flat shape.

M3=Diameter 3mm, Length=10mm

B D5 TE B0
K DHITT,
250 M3 X 10mm

Flat Head Screw:
A head is the name of the screw with the
flat shape like a dish.

Fid:M2.3X 10mm
CRE (ERD) 2.3mm, EX10mm | DERE,

Sy
PRE(ERR) 3mm, EE10mm] &V M3=Diameter 3mm, Length=10mm
T9,
EEavommsorecd,
WXy T 2D HMIC DT Y] Tapping screw:
BNTWESTEAGEMITHEIR RS <l | Even if a female thread isn't cut into a part,
THEMICERERTRELE T, swsx  UNES it's concluded directly in a part by the

!

Length |

screw it's possible to conclude.

-\j—‘y }\Nut
i :M3
RE(ER) 3mm ORI HIE WS ER,

I

4 ﬂ
Dlarmeta
T

Nut

Transcription :M3

The meaning as "for screws of 3 mm of
thick (diameter)".

WIE TS BRSO/ =Y

JERNHRY « A=Y UK
CEREEG c Ty a Ny bk

o @O O
B o

Parts other than the above used is
common
- screws with washers - spacer
* spring washer -« plain washer -
push rivet

RDS4WD55 Omnidirectional Robot

-295-

M@mm ROBOTECH ITD.”
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2. BFERERROZR

Precautions when using electronic board.

A O. EREmMOE VA2 a—FEE R,

Do not short the pins on the surface of the board.

FHENEFLTWE T —REVHes g—
FEEZNEIICLTLIZE W,
va—hEEBEEMRDENE T,

Please do not short the servo pins present
on the surface.
If it short-circuits the board will be break.

@ @. I TRIR 2T TIES,

Be sure to leave a gap on the back side.

T ERISE N BN S B
INEZ—=VDREENTOE T EZ2MAS
RSN SR H ORI NG &
T a—hUTERDENS R EDFRIC
DESCIS

Electronic board also has minute parts
& circuit on the backside. The pattern is
arranged. If you apply pressure or touch the
metal object it will be destroyed.

It may cause the board to break.

DTy M eflio TREZRT 2758 T
RUT EHDERE [IEE 2 — B B
(HERT R I LR & SICERL T
ZEW,

We have provided a gap using screws and
nuts, the parts and circuit patterns on the
backside are installed. Please be careful not
to touch the parts.

O O BSHIHNOEE TR %,

Use at a volta

ge within the standard.

B EFRICHEH SN TS E T,
BUEMEDELETEMES BEICRETENT
WEY, BEREH 2V ~5VEEEIh
TV 5E EEHAIDELENMENO LT
TEDIRSTED i E B LRI HR L 72
DLEIOTIREHHANDEETITHHL
ZEV,

Electronic components used in electronic
circuits are designed to operate at a specific
voltage of 2V to 5V. If right it will operate if
voltage is lower than the specified range.
If wrong or too high the circuit will be
damaged.

Microcompu

O FRUROTAIVR—FOBEEERE®BE yoltage s

ter board’ s specific power supply

[EEMIM2HVL: 6.0V
E—XM3M4HV2: 4.5V

V1; For circuits . 6.0V
V2; For motor M3,M4 4.5V

A@. BRI A 7 E 2 a0

Do Not mistake power supply voltage polarity.

BT REIERICHER T 2 BIFELEDT T A
/ RAF A MEZTR NIRRT E
Vo EZSEEMMENE T,

Please be careful not to make mistake with
plus/minus of the power supply voltage
connected to the circuit board. If you make
mistake the parts will break.

ONYISIPNi§

EEIEEE, KT 5 EENE T,

Moisture enemy ! Electronic circuits break when
exposed to water.

Ry MWERT T TNE L& Bk
STED DMV SBIC ELISE N TN
Ty T EIIRERBILIZDT S L I A
TR E F RSSO, BB
a—hLTENSHREDHERHAHDET,
FCT—7 LoD B RS A>T
271 TREBITEIN NI LET,

Q

When making a robot you are absorbed
in it. Before you know it you knock the
container etc., liquid will enter the circuit
board and stays there. There are accidents
such as breaking. Do not place cup
containers, work memos on the same table
as liquids.

RDS4WD55 Omnidirectional Robot

-296-

H@mm ROBOTECH ITD.”
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15.2. /A4 AV K—

FillE

Overview of microcomputer board

RDC-104TYPE Ill {#§

Microcomputer board

RDC-T04TYPEIIl  Spec

© 4 fAD DC E—=Z =% L, PCALHIZLTH]
[SEE = b N 4 35 I =8

using 4DC motor-and moves.

- It's possible to make the autonomous robot which becomes independent of a PC

Y.

RO 9 LED Ot Y
NS 2R U THHEREZITA T,

T, AT —%R— R EcBHRLT

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

« S

W v — /s « v A ke o EETRE (1°0)

- It's possible to connect Ultrasonic Sensor, and the Acceleration / Gyro sensor
(sensor socket use), I'C--—(separate sale part).

< HHEET S a S oY — 6 i & THRAT

« It's even possible to connect 6 of outside analogue sensor (A0,A1,A2,A3,A4,A5).

2 EPEA HIEmEER M1 M2 E—2FEE 6V Ith + 2 power supply system  For circuit and M1,M2 power supply 6V
(M3 M4 E—2E 5k 12V E O (Even at most 12 V of motor power supply is practicable. M3,M4).
s —RE—H 10 fF THERTEE - It's even possible to connect 10 servomotors.

WHEA Ty F (FadsL) KE

HETERLET,

+ Wire according to the sketch (program).

- LCD =X — 55 41&. RDC-104TYPE I+ plus % ZHIA L 72X W, - When a LCD monitor needs, please use RDC-104TYPE III + plus.
N F S
T4 The specification DataSheet URL
- iadiqi 0 0 _
~ 13>,/ ATMEGA32U4 | MCU / ATMEGA32U4 Clock 8MHz | eciastiafkey com/pd/Datasoaosheets/Atmel?20 FOF/AT
N https://media.digikey.com/pdf/Data%20Sheets/Knowles%20Acous-
~7
gy sound Sensor SPUO4TOHRSH-T i <9, 20pDFs/SPUO4T 0HRSH-1.pdlf
2SR Y e SlidePotentiometers Alps http://www.alps.com/WebObjects/catalog.woa/J/HTML/Potentiome-
B RS30H121 ter/SlidePotentiometers/
HE % Light sensor Everlight PT12-21C  |http://www.everlight.com/file/ProductFile/PT12-21C-TR8.pdf
SR Vishay Semiconductor httpsy/www.digikey.jp/product-detail/ja/VSMB10940/VSMB-
o VSMB10940 10940TR-ND/3915205
§5 e (7 | )
= Lo A HE a2 7t (Commentar
741V A A Digital in/out f;@jsj&b-&/-& i No. symbol " Y
" o i B @IV
it 72 (4 L2 OIRHE B TR L £ 9 rasonic sensor Vo
€[~y 4 ;e FELUAATHEH LI Al7em P o
85| - sl:/m’bj_ol f#55 (Commentary) - ’ | ‘ Tr |Trig
13 SR/ FIELED/PWM i 1TfE N Ec |Echo
R/C servo motor / White LED / PWM output G _
12 ? M4 oo G |e7r1v
(O5A |gytton EE eIV
— 1) 3.3V 8k
10 —R /M FIMELED I fower
R/C servo motor / UltoraSonic / InfraRed G |91~
K/ SUTLRX PING 11 PCa%%5% N
0 M3 R/C servo motor / Sirial RX Yy F 2L F TrigEcho  SCL, SDA SCL |SCL
P—R  PUTIVTX eset Button
71 “? (*(:).;? R/C servo motor / Sirial TX USB 1394 SDA SDA
=2
#—1K /LD CS / PWM HiJjnfsE ° 7rag AJjR—
1 R/C servo motor / LCD CS / PWM outpl?lt USB connector * A5 Analog input
H—# / MIPWM 8,/ PWM ATt A4 |FEeT .
6 M1 R/C servo motor / M1 PWM control / PWM outli;n * Sxou_niS;flso.r L :{Ef}t‘;;t‘f
— = — R—
g 5a |7/ M1 B/ PWM 7T VA3
.. A R/C servo motor / M1 control / PWM output * A2 W2/ 7Fas A JE—h
4 D M1 g Light / Analog input
M1 control TFag ASiR—
M2 I * A1 Analog iriput _
7 M2 control * A0 7Irag ASiR—
“? M2 Py Analog input
M2 fillf — <
8 %Sé? M2 control i i it g * G @ 7/( ./
' 2 PWM i,/ PWM He ' o L~ S -
5 MZ PV\\/II\{/I coﬁ{ﬁl{l‘vm ouﬁzzmﬁb 2REVE b tﬂﬁ?LED 11 g5tvY jound sensor A4 DAZA ikt i
EBIRIORIR— button Infrared sensor 71":'7 Ajj Analog input Q~A4 5KR—Fp
FEIZ2— EEE. MIM2 E‘/“C“{%j’ﬁbi?‘oA CiAnal_(ig DA) O WMESEIFFEE(B3VIET
- ) N ~ [E% U Tt D £ T, YRR 2 — L%
BV borConer IR/ VA0 B Y el s
g V2 BEIZXIZ— M3M4 Accelerometer/Gyroscope (ill5¢ i) POV IHE S E LTS e TEET,
- Power Conector Connect with pins. A reads the input voltage from A) 0 of
Analog to the power supply voltage (3.3V) in 1024 steps. You
can connect sensors, volumes, etc. You can also use it as a digi-
LED tal input / output pin by changing the settings in the sketch.
m | ON | &t #EJEEBlue LED mikE/ Oy 0 5 M)ETJ YTRRF teminitor cIipSS(?ﬁm?rfﬂfIE) A5
[ | RX JRt E{ZEZERed LED COYIRRAER 2 o 1749 Slider resistance A Yy N=T AV
VAN [=] At ¥
X | 8 SEEMZG LED ‘ Hﬂ%*t /-lj- nght sensor A2 vy S=TA Vi
o i) HEmEnGreen EBR — RO Az AT A X —
PRI = = a ( s é*’c/*ﬂk&ﬁlﬂ#ui DY R—TAY
Y | B Beey B
BEtr Y <A P A4 A connection is established by a
E1%% BE2Et Y a5 A2 B jacket wire at the time of a sound
e g fEEE _L ~ B sensor of board internal organs, a slider
Ty b= 0k e RoA A= — A3 & and brightness sensor use.
RDS4WD55 Omnidirectional Robot
-297-

HQ’mm ROBOTECH ITD.”
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15.3. FE{TEHEHHII T [Assemble of a Vehicles] >

15.3.1 #1888 ¥ — >t v Fii& [Mechanism part chassis set structure]

Under I;B?,‘e'-

© BEsExY Low head machine screw

@ 7= [FE=% DC geardmotor

® |Hr—X Battery holder

@ M4 FRZESy b Hollow nut

® EBEHYFRAX—1 Vertical mounting spacer

® Tviv— washer

@ FREX Pan screw
SEOIRIIEXE

Disassembly & expansion work memo
TopBase. UnderBase. RearBase. SideBase @ R — K (&, 7
mnEREARTIRIC 3. 5B E 2EICHIF TWLE T,
EIHREE mDBUIICHIBTEE Y,
7 mm 3.5 mm diameter hole is drilled on the entire surface in
a grid pattern. It can be used to install additional expansion
parts.

15.3.2 2L VK4 —IL3E

A — VB
Combination figure

AAF LRA—INEORDH D
X9, alm5~¥— 7 2l L CTHY
DA DESER

----- © ®3—7 Symbol
There are © and ® symbol on

Mecanum wheel. The symbol is
confirmed and it's installed.

©® G2

OFA —)VFxv v 4§ |Rajin wheel cap Diameter30mm
@M3 x 30T RNKVNKPEEF 44K IM3x30mm pan screws 4pcs
@AY v ¥ —MI0 4K |washer 11x22x1.5 4pcs
@FA—NLO® #2% Mecanum wheel O® 2 each
®ATy+—85x32x32 8¢ |washer 8.5x32x3.2 8pcs
OIS 2% R AN 44 |lrregular conversion shafts  4pcs

RDS4WD55 Omnidirectional Robot

998- H@mm ROBOTECH ITD.”
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15334 aAVFE—F - v —HY {FiF Assemble of Microcomputer Control board/ Sensor

A AV R— R ARBICAN—HEWfSIF
Microcomputer board- -+

«*spacers attached to 4 corners
Va7 AR—HM3x10mm
Rasin Spacer M3X10mm

R S T I R

SE K| CIVOTIFEJ S It's attached as shown in the figure. Hiih b BRI The attached figure seen from the under.

‘M3x10mn %Y ZEEO I ET, +Attach a M3x10mm screw. SIS A R— I )
AT E T *|t's attach in the opposite hole. 1@557\ PMIOMERONT ptrach Resin spacer M3x10mm.
COMERWVD, L —I5mME | *This angle difference secures
ZERLE T, the sensor directivity.
EEFNRE>Y  Modulate infrared sensor FNERE Y Infrared reflectiveness sensor
TRy TV a =Ty =N R — )l FEHLED K O RIMRE R R EMHDK
¥ MFOCT BEFRFRINFRCISUE T, HAEZCLED THEILE T,
< ‘ < IRMRY B DG S (38KkHzME ) & y | -y u s ES
~ ZETHDDOE YT, I RS EEEE25mm~30mm ¢ 9, TR MlfE
RHCTERLE T,
*MO sensor is measured, RoboCup junior soccer ball emit- *Than a equipped LED, infrared rays, emission of light and
ted infrared light. catoptric light from a floor are detected by a receiving LED.

*The sensor to receive modulating signal of an infrared

M .
remote control (38kHz carrier). sensor output...analog signal.

*1t's 25 mm-30 mm of measurement reaction distance.

RDS4WD55 Omnidirectional Robot -990- M‘bmm ROBOTECH LTD.°
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15.4. Ed¥® wiring

1. Falo#hi—E£ZSEIC &b —J0kKZLEd, Wiring connection

’E,ZB [:l]:E] <AaVR j:g !}jE

—F b
G ERIF 7 — R E—% ey M1 | Err—T ’éll BT =TV BIEN DT T =LA
Front Left side Geared-motor 2 line Motor cable 0" | MR B L, B REERANIIC IR DE G - -
WiBIA I 7 —RE—% . F— R —T L & CE—AEEREMIC T BRHE YA A [EL
Front Right side Geared-motor ] M2 2 line Motor cable é” < %gf%ﬁc%biﬁo N =
— - — 7] When the insertion polarity is f
BIEMFT—RE—X P M3 =27 =7) ’é | becomes reverse to a motor cable ‘
Back Left side Geared-motor 2 line Motor cable <~ | amotor rotation becomes 5’
. — e E—R—7)L* & 1 | reverse. E—5—f»
&@Jtﬁﬁ:{ RE—X - M4 | 2 line Motor cable é y ..when making the motor rotation reverse, the
Back Right side Geared-motor microcomputer side plug is made reverse.
FERIZSRA M 25 B =T P —7 )N BN D KT,
loft side MO-infrared sensor L A2 |3linesensorcable T M | pu Ay R (HEET R R—) D6 BES. VRS

. SEDHOZHDET CELAAET,

A sensor cable has polarity.

The one of the connector Ground->Black©

FEMHIFRA 7 ot It —T)*% X ’

Legfjs?gﬁrff?a))rzeifreﬂective sensor D A0 | 3line sensor cable == @ | Voltage ->Red®, and Signal ->
Yellow is put in all together. :

AMZERAR R > - 3T =TI
Right side MO-infrared sensor == A3 | 3line sensor cable

ARV S > 3BT =TI

Right side Infrared reflective sensor -_Im A1 3 line sensor cable

Fr—2(H 3 x 4) FRIBT—T IV g <A 3V R—=F M1, M2EI{EH

Battery holders (AA battery x4) 9 Vi Red/Black cable For microcomputer board, M1 and M2 movement.
B —R (83 x4) IRIBT—T I g M3M3EMEH  H3EMIAL X I—E 1 AZH
1ARDZZ—EME3RDFEE A E V2 | Red/Black cable O TAARZIOT

holders (AA battery x3+Dummy1) For M3 and M4 movement.

*E—KEM  T—RICIE. B Ry oMl Front side
RO BMNEMNDOT I, E—2T— [ S
TVEIHIIE EEEHFMICTEREL
IAD B IR ED T Z—T2 (T T
K9 COERMETORARIS MM Z KU
BIICHERLX I RIEE EHT A
ZiToE IRy FOB)E 2R
BLET,
* motor polarity

A motor has the polarity which decides the direction of rotation, X
but polarity-less connector which can be put in every way is being put on the motor |
cable point, without worrying about polarity, wiring at thls stage is connected.
When doing an actual working test later, confi A loyement ofa
robot.

gt

** Bl ROV E S D R, il — AR ISR
NTWBMIEZoRICE DY TEMEZRELXT,
VifghedE r —2 L VeikiEir—2

Ry DM Back side

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

H37)VAVEEE AR ¥37’MJ JEEE3AL
AA alkaline batteries_4pcs T—-EEMmME
AA alkalme batteries_3pcs

and Dummy battery1pcs

*XFRAAYF_T 7T LORE(NTERE T EBIRAANY F 2> THBEET,
***Power switch_Power supply switch is cut until you'll be ready for a program.
BIRAA Y FIE2HHTTT, V1H V2H

oy S,

RDS4WD55 Omnidirectional Robot -300- gmﬂ ROBOTECH LTD.°
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15.5. BMEEERE 8, 2 BTDT A FAAFR{ER

Robot making for 2 wheel tests for an operations check
RAAVR=F /oY= /E=—R2EWMI T cEE T BHE2ZAVRA—)VENL, 2 \BELE T,

A rear wheel is removed and it's remodeled into 2 wheels while installing a microcomputer board/a sensor/a motor.

OR—=IbF ¥ AZ2—FB W {35,
Ball caster is installed.
QRAYRA—IVERYANT,

Tire wheel is removed.

T “ RAAVAR=R/ oY —/E—2EWMIFIFfeE &£
While installing a microcomputer board/a sensor/a motor.,

BERD 28T AMA I:I v b (Test robot after remodeling)

RDS4WD55 Omnidirectional Robot 301- M‘bmm ROBOTECH LTD.°
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15.6. AR v b DENERESR

Operations check of a robot

15.6.1. ARRIFEEN D EFIEfRE --COM F— b BESOFEER

Confirmation of the communication port number.

l.PCe~AayR—R% A7 US By—7 )L
BLED,

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

2.2 M a—JIEBFEN AT MR LE T,

2. Power supply switch of a microcomputer board, is turned
on.

3. PCIW AV R—RZEHIL,PC il COM HR—
MARESNETOT, XDOFNAICHEN, COM H572
AARTLIEEN,

*Windoows : YA Ea—X& > a2 ha—)LbSx)b
>SN—RULT7EHY TR > TINAA XTI Y—DIET
W TWE, [KR—F(COM & LPT)COM] & JLDiJ%
ER

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

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

4.(COM & LPT)COM] ICREFKRHIRL T USBZ V77 )V
TINA A (COMZE ) 2R L. COM i 5 D%AICH S

4. (COM and LPT) You check the USB serial communication
device from which recognition emerges in COM number and

B (B— &2 EATLET, take notes of the number which is behind the COM symbol
(portnumber).
5. 707 LA NEEREICCOM HE N EL XD E T, 5. The COM number is needed at the time of program
transmission upload.
>'<7°1:I7“5L\7'ﬁ XIADZWEEIE AT COM B2 hE % When a program can't be written in, please be sure to con-
HLUCLEE firm the COM number.

15.6.2. 7075 5 LARRIEDEE)

1. TRAZbyTIANER LIz a—bAw b
arduino.exe % 7)) w7 LT ardui-
no %E@bbijo

2. Arduino-IDE[ ¥V —)V]| T

@i Darduino M The arduino screen which has started.

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

2. By Arduino-IDE [tool].
[Microcomputer board], [serial port] is
confirmed.

3. [Microcomputer board] : Arduino-IDE

[ XAV R—=FL[ U7 IVR—H] =
MRS LE T,
3. [ %A 2>R—F]: Arduino-IDE [ V—
WP [ AavyiR—F %= 27Uy 7L, |
R ARy —ICHBIT SO

>~ R—RUAKT, [STEM Du/RoboDe-
signer+ RDC-104w/ ATmega32U4
3.3V 8MHz] Z 3R 7w JH55E %217
WEUANCRIC @M E X T,

[tool] > [STEM Du/RoboDesigner+ RDC-
104w/ ATmega32U4 3.3V 8MHz] is chosen
and clicked by the microcomputer board
list which clicks [microcomputer board]
and appearsin [Board manager], and it's
designated.

A @ mark sticks to the list left end.

BEZMEIES &, A OV R—RDEH) When you make a mistake in designation, a
- fELZEY, microcomputer board malfunctions.
4. [V 7 )ViR—K]; Arduino-IDE @ [V 4. [Serial port] of ;Arduino-IDE [Tool] >

20 2PN EIZ e AN
L T 2970 ROTURIEE
TINA AR IR Y —"Tal\Jz COM &%
FOWEER— ") IEEL. F
TR DN I EERLFE

COM which clicked [serial port] and checked
it by a device manager a short while ago
by the subwindow from which | emerge A
click designates a communication port of
the number, and it's confirmed that a check

ER mark stuck.
fEEZEES L AN TERA0E When you make a mistake in designation,
. you can't communicate any more.
7095 LHARREDEE Preparations of a program development environment

5. Aruduino-IDE D[ 77A)V] > #iii~7
7AW o)y I LET,
Wi 7 7 A )V [Sketch. HASH AMERKE
mi @_o

5.The [new file] in the [file] of Aruduino-
IDE is clicked.
A new file [Sketch. Date] is made.

RDS4WD55 Omnidirectional Robot 300-

HQ’mm ROBOTECH ITD.”
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6. ¥~ 71 )L Daruduino-IDE T, [V
— )V 1IcHB[ArduBlock] #2727 L%
EE

6. [ArduBlock] in [tool] is clicked in arudui-
no-IDE of a new file.

7. ArduBlock BAZ—FLE T,

7. ArduBlock starts.

test program is made.

1. FRORESEICLENS, HilET S
TRYS LEFRLET,

{5l TR > T E T M
DEIETT AL EITEITLETE
i@ﬂo

B2 AV KI3255 MRART
T IVEDEN AL — R TCHEE T
TR B BVDAE— R
ELTHET,

HRL. BRELET.
STEM Du

STEMDu7 2 £+41)

74y Ly Moo
TJILT0ay 7N AS
T ll A K .—éﬂo

An icon palette contains a

program block.

I (=488,

W =—52E—FEEE.

0~255DFETEE A AT
TY., BFMHI=h—VILE
HTToYwH GRF) L.
M EETsEETLEELE
T
2851, MRKRAE—FTT,
BEAHE, Enter¥—%4PL
THRELET.

TSTEM Duj I=45#4.
BRL. BELET.
AT 13, N1 M2ERTS
I ARA~BELET.

1. A figure above-mentioned is consulted,
Forward, a program is made.

* 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 will designate the speed which
is about half.

2. [Arduino 7w 7'0—R L%,

[ | [ | EREGURE ] [ B [ mdidcrion= | [A7MEE |

2."lt's uploaded to Arduino." it's done.

3. Arduino-IDE TlZ. 22781 )L 7217\
ETT77AIMEL T A AV R—RIcE
TIABET,

3. Arduino - IDE compiles, becomes
an executable file and writes in a
microcomputer board.

4. Arduino-IDE O A Y —EmIC, BIfE
IREEDFRIENE T,

(A R—RN\EFEZAHNTE T LE LI,
IAV =V MERENBE . EZIARTETT

VEIRAA Y FZON IS5 Ry OB EDRIGELE T, 1
By EDEEL T ZRBAEICE W T B EHIEE S £ 9, iRy 7 A

DLIN—AA v F 72 JFON/OFFITENE T,

PO LICEWRE EEZ AN LRy FABIE L KICTE L
THlETHENS G ERREOETDT, GO LICEE XA V2
g 7R E Ry FORESITNC RS LT ahy F2Eh LE T,

4. Operating state is shown to the lower
part message screen of Arduino-IDE. ‘I have
finished writing notes in a microcomputer
board.”

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

**When microcomputer board is turned on, a program will be exe-

in the safe location

robot is moved.

cuted immediately.
words, movement of a robot begins it. Even if | move, a robot puts it

When power supply switch is turned on in other

and makes them begin to move.

***When You turn on the power while placing it on the desk, a ro-
bot begins to move, and such as falling in the floor and breaking by
an impact, an accident happens, so such as placing it on the pedes-
tal, it’s considered sufficiently in an installation site of a robot and a

RDS4WD55 Omnidirectional Robot
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15.64. b STV a—F4 2T

[troubleshooting]

1 Windows C. i Hlc 3 L R— b DEFEMIEN S,
(WindowsiC [ DIHE)

Recognition in a com port comes off during use by
Windows.  (Phenomenon of Windows cause)

OS(Windows7, 8, 10)IcE LD ET A, BI04 Fadd
FIETHATZENHOET,

It also depends on OS (Windows7, 8, 10), it's settled by
the following procedure for the most part.

. HHPDT TV VoI ABCTHALD EIFLTH

Please close and restart the application which is being

TLIEEEW, used once.
@ MFHLTVWA A R—RDReset RZ 72X T )7 | Please double-click a Reset button of the
Uy I LTHTLIIEE, microcomputer board which is being used.

®. USBT—7 )0 ZHi LIeEE, lH L TH TS,

Please restart while connecting a USB cable.

@. EXAARIN LU ZIC, BIC2EHOERQE
R LTLEE Y, PCOFEER— MEH ORI
ENBEERH0 £T, (T LKR— FEEMIUCL
IEBGENHDET)

When writing and succeeding, please do the 2nd
time of stack describing immediately, The recognition
power of the communication port connection of a PC
sometimes rises. (Recognition in a com port sometimes becomes

RDC-104

<Reset Button—1 =

difficult to come off.)

= RDC-103

2 ALKR— bzl L& o7,

A com port wasn't recognized any more.

WindowsE KD RSV Cld 4L, v va—S0ke )1 7%
W25 KERTTr T L EEZAL GBEHICUSBr —7
WERERLLTER Y av IR 5272758 BmER vy
ICE DB~ A a2 A ST E IR HE R 7= 8 75 <
TOCOMAR— RN TE IR B IGENHLET

By the how to use which is impossible such as inserting and
removing a USB cable to whole communication in which a
big program beyond the ability of the controller is written,
not trouble of Windows cause and giving electronic shocks,
a equipped microcomputer, it can correspond, without,
the process function can't be achieved any more and
communication port recognition can't sometimes be done
any more.

COEDArduino i D Ay t2—T7,

Message of this case's Arduino screen "\,

R—FEREEAF
RiI/BE
VR

I>—

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.

RAABRU EOTUT I L eHZABTLIITEELA. LS
—ZRILGEENTEELIELT T, (A LR-MEEMNINE
9)

It isn't possible to write in a program beyond the maximum
capacity, You can't make an error and communicate any
more. (Com port recognition comes off.)

GRSER] - RO FIHIC KD, BIE T BT LD HDET,

[Countermeasure] You get back by the next procedure.

BRABRIDNENT A ZDT0TT L FlD i THEIA
HFEI,

A program with size smaller than the maximum capacity is
written in by the following way.

PASVAINC N 2P Ul = A NN SsYsko)
ZYTLED (THTTLDRATIAIRED
LRMNEOVSTDT AMTELTO 2B
T¥)

Arduino> 771V > 2w FDHFI>01.
Basics >BlinkZ#i AR X T, (FaV T LY
A ZIEBlink ©5,00073A F{HWTT)
USBr — 7 Vi LE S (COEI LR—

FOZFEFRFIL TR TINTY)

A R—RICEZAL JREZEHLT

IRAIVINEFTL, AV R—FRIighE
b BIES T2 G EABSE Vi) I,
A Fa—5DRESETAMyF&ETIVI)yoL
EX

mm.

The one using a sample program will be
proper for a program, (The person who
doesn't have an element of a type mistake
of a program is suitable for a test, but, it's a
reason.)

Arduino> file >Example of Sketch >01.
Basics>Blink is read. (The program size is
Blink, about 5000 bytes .)

A USB cable is connected (You don't have
to recognize a com port in this case.)

"[t's written in a microcomputer board."
just after compilation presses a button, and
progresses, and writing in has started with a
microcomputer board, in (before writing in
completion).

The RESET switch of the controller is
double-clicked.

i

@TDEA

EMELGEWSEUSBT — TV E G LIc S X HiiREhE 5
ECOMR— M ERENEIE T BI5a N BN E T, »ZDFIEDEK
INTINEWTFAZXDT OIS LEEEAHET,

When you make them restart while connecting a USB cable,
when not getting back, communication port recognition is
sometimes convalescent, a program with small size is written
in like this procedure.

RDS4WD55 Omnidirectional Robot
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15.6.5. I3 LT 28T A FOR Y FEER 2 — . SEHESR

Test robot movement check

(1). BARICEREL 7T OIS LDRIT  Execution of the program downloaded in a microcomputer board

1 ]:Ij;‘/ ]\ib'ﬂzg HU {rﬁﬁmu

Robot movement confirmation of preparations

a. TRy FOREFHRBER FEFE T B 1= DI R Z B/ LT a. production is moved and it's checked to confirm the state
ITVET, of the connection of the robot.
b. FEEDREMOIC AL SIEIRDIER N EZENTHS D% b. It's confirmed whether an input/output device is
MEElLEJ, connected to the following setting street.
ad TH} microcomputer board parts
ZAYFET Ry X FH M1 Left Gear Box with wheel
ZAYFT Ry T L M2 Right Gear Box with wheel
B — 2 (B3 X 4) V1 Battery holder AA battery x4
ET X (H3Xx4) 1{EF Xl V2 Battery holder AA battery x 3 and dummy 1

c. BN A>TV HZERLET,

c. It's confirmed to include a battery.

V1 R L2 — @Vl connection battery holder
AA battery x 4

V2§t R L X — L V2 connection battery holder
AA battery x 3

Dummy battery x1

B377) VA8 EAMAR

$371 [/j] UEI_EE‘/HE3$&§ \—?%/@1 $

. TOJS5LRT

A program is executed.

[ V1B B MR Y 7 ZADLIN—ZA v F(SW)]
Z ONICLET =0l I LD FETENET,

Turn on the [lever switch of] V1 connection
battery holder (SW). = A program is executed.

X V2EERIM3 MAEIER
SENZOFFOFFICLET

Il Ay
i

V2 connection is for M3,M4 movement.
It's done while being off this time.

3. 705 S LMEIE ¢ [EBHRYy XD A A v F(SW)] 20FF

(2). ¥IBHTD2EGOR Y FEMES R
(1). a2 o L= ETL. 2Ry hO#ER ZZ—KR LT,

L(— biﬁ—o

Stop the program:Power supply sw is cut.

HUL’&% 73\& D b\%ﬁég \bi’é_o

ARRDORENE ZO T R DEELHER T MO IERELUTEERELE T,

HifE 9% Forward %9 % Backward

JeliElnl Left pivot turn

£iJig[H] Right pivot turn | DLA—7"9°5% Little turn

1 o

N\

o=

i

v

e

Y

EEE

"

@

.

h—I¢d

ELLEINTOET,

M1M2 BROfRE (T T A<
AF ) el ED

M1 E—Z RO (7S
A AT R) HiihE

M2 E—ZE RO (75
A AF ) FEAehED

ELLENTVET*1

It's moving right.

M1,M2 Polarity (plus minus)
connection mistake of wiring.

M1,M2 Polarity (plus minus)
connection mistake of wiring.

M1,M2 Polarity (plus minus)
connection mistake of wiring.

It's moving right.

ZOEEMNET, MIM2 t&icaxr 22— | EllE—2—Daxr2— | GHIE—2—0axr2— | EADE—2EkAEDmE
&R RO UT (R | D&z ol UT (| &z kfic UT (4| CLRra# N T,
;&é\hi‘éz@\ it fé\h’é’%zf)\ Lt ?é\hféﬁz@\ Lt
2SN, ZEUN, oA

Replace a = connection of
the left and right side motor
and connect again.

It's connected right.
You'll use it just as it is.
connect again.

Replace a £ connection
of the left side motor and

Replace a £ connection
of the right side motor and
connect again.

It's moving right. It's influ-
ence of the motor individual
difference in the left and right
and is in the latitude *1

T =RV LT
RO HERRLTLIEE W,
BNThae7L—Feh i
HRREICZD IELEHEL 5<%
DESCRS

Please confirm whether
a tire doesn't touch a basic
plate, it can't be in the state to
which the brakes was hit and
rotation right.

AT —OEAEDNFEL, ERICETETEE > I OO T LI AE
* ROVIBE R ESE 5L A DO BN UD DN > TOEE T,
OEIREE T, 72 ZUE T HDTE— 2O HRZ RO IHESE 2R EDKBEITIEE>
ERS S RN A=A N3 IS Eea a1 [ [ T G A AN S Y

R E UTE— 2 OMEA %2 75T LR E ZBNE T D BOTHO A FE O R DA A
WDIENE—2EREU T T LITRD REMAIAMNTZDET,

ok SEROFAA TV BEIRIRY M3 HEREG T T LD & CHEIC T EZE
ZCHEETOT, BVHHEECOBEMRIEN K EFIEL R0 ERFADT, TOITEE, T
Y aA—RE—2EFHL. EADEEERIET S LIc kD EEEZRZCeETEET,

HLNTETT,

*1. The individual difference in the motors of left and right is influential and is that it's very
difficult to advance the long distance straight.

*The long distance, dispatch if I'l 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, | 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. It's possible to get direct advance

by using an encoder motor and controlling a rotation in left and right.

RDS4WD55 Omnidirectional Robot
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15.6.6 HHDEIE - OKy FOBELTOITSL

Movement of a wheel and programming

P

&3 [The circular constant;
= 3.14159 26535 89793

i (sinbol: ) |
3846 26433 83279 50288 -

&3 m/m
BFIE180m/h

21V [ElE5E
150rpmDBE
12/
— |— -H —l —» 3,105mm

66mm X FEIE (pi)=
1EEE  207mm

F£9, 66 mXHEZE= 207 m

HE XA VD—EETNE, XAV OEEXERETHEHR

When a tire does a car one rotation, only the diameter of a
tirex pi is developed. 66 mm x pi = 207mm

FeA OB OO LR 2 filfE S A T & T, By hEEiES
WD, REEIESEEDTZIENTEERT,

them circle.

You make a robot move ahead by controlling the rotating
speed of the wheel in left and right, and it's possible to make

Fr@72 I el U R LE J

When only a one loop circulates, it circles.

B Foward

Z €[ Left pivot turn

BUOFEE) EE~BIND Tank left turn

Pt
i

)

FEADZAYHECAY — R Clhlig
Atire in left and right rotate by the same
speed.

_—
W AE—F €255

Ferefgib, ARI7ZG DY EEL
The left is suspended.
Only the right side rotate.

Zhem ARE—F €255

KEADORAY— ROl TN S
It bends by the rotation difference in
the different speed of the left and right.

£xr—F 430
22 OBM R, 150

AE—FEEFEIL 10 LIE 255 =T

STEMDU robot.forwardM1M2(255)

STEMDU robot.leftM1(255)

STEMDU_robot.tankM1M2(30,150)

%€ Backward

A HE[E Right pivot turn

BUOBE) AABRDYB Tank right turn

.
b

[

FADZAYHECAE— R Tlhliig
Atire in left and right rotate by the same
speed.

AE—FK 4 255

Rt X2 2)

fiZetik, 720 DR
The right is suspended.
Only the left side rotate.

HhEm Ar—F 4255

EADRA Y — FO[liERE TN %
It bends by the rotation difference in
the different speed of the left and right.

AE—FaEid 10 2L 1255 £C

STEMDU robot.backwardM1M2(255)

STEMDU robot.rightM2(255)

STEMDU_robot.tankM1M2(255,50)

HAEDOEDE, TAGHIEEAEE

LI’»

ArduBlockCD X E— FPWMERTE

/_ ERAUE—K

.30

——
it 2e—k £ 955

———————
it v1Xv9) ARE—F

L EREKEEKDECRRETE I A, 255D BBHMETY,

B OBM sav—r &8

ORy bOEEFTVY

DfHZEERY F/\ﬁz%b’(@j

1’!5 WM DHET,

FEOEMEICES R OEHE, B—&
=WV EERRINES G EHD
FITDOTC. @O0F v I LET,
* You forward this order to a robot
and make sure of movement, when
it isn't the above movement, when
wiring is different, a motor cable is
here, @ © It's checked.

Z0vJ9DAE— FEE 255 | 150 | 100 50 | -255 ] -150 | -100 | -50
E—Z2EENDT1—T 1Lk | 100% | 60% | 40% | 20% |100% | 60% | 40% | 20%
EgsAm=>] CW | CW | CW | CW | CCW | CCW | CCW | CCW

b DCE—XET Ry 7 ZEAMREDIEHEE I LT DT a— T T,
FTRYIATOF 7 L QoELL) i E— 2 DRI EICKD,
EWAHOE T, AT 130~200RPMAH D E T,

cw

O

RDS4WD55 Omnidirectional Robot
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The branch condition value is checked.

15.6.7. SAYV FL—ZADTAIGSLICHRELGRIERFINT A—2 TLEWE £ANS,

079 IV JICHEBIRERTT,

RO T 2 RIS S/ R D O R FRIERD
S 2 ME LT, ARIMREOBIFICHEDIE, vy
DI 77 E 2 % 57 SeAt TUEWME | ORED T

- Infrared rays are applied to a floor and the strength of the
reflective infrared rays from a floor is measured. Setting of the
branch condition which makes processing of a microcomputer
branch "threshold value" is an element important to a
programming based on the strength of the infrared amount.

Y Y ZFEE LT arduBlock ® 1) 77
WEZZ—DOMB 7Ty o LEEITT
BT ETHERELTWSEY DT —X
Mt cE £ 9,

K, AR E 7 o7 229 RDI-
TCRT5000A D 77, FEERE TOHIE
HTY,

R F ey L T
LEWE" ZHEYNICRELEST, TOD
T—ZTlE. TUEWE] & 200 Hihd
BWTL&X9,

VA=A NN L

200>t 91725007 %,
TERINIANT B,

M7 S LN ERRLE T,

* SCRTRIMRD R BT E P K
FEIR EDALIAR BB RRDIEIENIS
KB EENFICIDZEELE T DT,
BFSE A REIE TRIEL T 0T I LR
Ey%bi@‘o

SE T —2IIEERY 7 - (B :EXCEL
) 2, T T 7S B Lotz T
LoD ET,

Blink| Arduino 1.05-r2
Il BE X797 | Y=l AT
E8ER

ATIFET-

CiriaT
-117%3

IVI-FAITEBE

ATNEZY

Ctrl~Shift=M

ST,

- Data of the sensor connected by
designating a sensor and executing an
order program of a serial monitor of
arduBlock can be measured.

- Left figures are output of floor sensor
RDI-TCRT5000A and the measure at the
laboratory with a fuselage.

- Sensor output is measured under the
working environment and" threshold
value" is established appropriately. This
data would be fine for about 200 for
"threshold value".

. A EEE=

FEAESZ7O78Y

IR sensor

HIRER 2 4
RDITCRT5000A
FllT—%

> A5
@ 607

Bot

“Lenmozz BT

EEEm

S22

BHED L

RRoL

Eo07t Y%

51

607

A7 tEUY

57

608

S5 L 7= RDITCRTS000A (&, HZ/hE L, BakEl
S B G > T E T,

A program statement?
Conditional branch program is made.
200 > sensor output is OO done.
or, AA it's done.

SAYFL—REETES TE—2EE

(PWM),

£HNB

BRIl &5

FIk93 70J5L4

LEWVWME200> 7Fas 4 R—k 1 (200
FohEnt v BHEET S,
THRTNIERERT %,
ERMNIET T T INT FA Y FL— AT
BOTH BB IELNEET A,

ZLDGEE—ZAE—FELEWEDNT
YAWEL Y NEHIIL e T — 22O
VIR— MU LE—XANB 2 HR T 5
12, BRY M ESITHEABINTLE N, T
ENZELTLESTEDHLE T,

UGB TR L, 70 geft (L ZWMiE) DRk
ERRELID, T LEWME 2 Hi> T B
BHLfe 55 F1E9% 70U L (k&R
70yo7a75L) 12{ERL, aARy b TR
R A CEEES R & T,

A —REE (PWMIE) 222 LSR5 R

7S LMD o Te B Sy L IE X B B2 52
BCHRDOIET ORIVERB 2 > D3 BTR
IELED ST IR BAE TS

COMDAL— RBGENA, By M5 A
FL—RXFBRNA DAY —FRE (PWMIE)
<7,

B ERFDIRDIED B E, SR OE N R E
ICEOTEZMLLET DT HFRITAV FL—
AMTEZRVIRHZ COMBEZERAMLEE &5

Fik¥% 7054 (ER7avo7ng
SL) JCIGEESE RERMTER Y LIS D
R L AFE L TLIEE L,

F2& By2N—=2)

CUT O E R

How many branch condition value

practice wa

———
2L threshold

T
—_
FHOTR=E (EN] 0/ A0 |<  /threshold. ,

yr——————————  ———
FZFagR=Fk (E2) #.° A < threshold

&3 [

SLoBSAlES

GRS

The most suitable motor speed is checked
by a practice.

Measure by a site and decide about setting
of a branch condition (threshold value).

The programming which "is suspended"
if black was sensed, is made using the"
threshold value".

Make them move to the black belt line.

I maneuver while changing speed setting
(PWM value). Duty ratio of the speed which
stops at a black belt line is found.

(A infrared reflectiveness sensor is the
location which stops at a black belt line.)

The speed set value of that time is the best
speed setting by which a robot traces a line
(PWM value).

It also changes by the slipping condition of
the floor when moving, and the difference
in the battery remaining amounts, so please
adjust it as when linear trace can't be done
well, I make them move by this program,
and it may stop at a black belt line.

AN B OOE TR — 7R 19m X IEAR e A L7 — 7 E50m 2 i E 9

W
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The explanation of a Linear trace program

157. 542 FL—=Z2AFDT7AT 5 L

15.7.1 £4RE 705 S LDTIVIY XL

Algorithm of Conditional branch program

1L aRy EAEDKS LA TREZ
BAIL, 2IETEIZ2 L LS L LTHL
TVWBDMN+ « « ZDO7)VId) XLz
HigLTBEXLE S,

2. TRy MCHLD (U T2 /MR
ICiE. FECHLED &2 EY 2 —
IWIB D, FEHD X 5 IRz et
LT, DRI 25l L £ 9,

IRt Y JF K f

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. Microcomputer board has an LED for emis-
sion flight 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. A v HiE. T+ R IC Otk
N#ET) ZEH LI 29 T,
HED WD HT & FRYVERE L D itk &
ot X<MHLET,

4. HOETHNEBEENEILLETHDS,
FEEA S DOFREEZ G AU TEREE > )
E LT, BDORHHFRZ UL IRDXITE
HED TGHARO YY) L LTS
TENTELTLED, HHc, 7
T2V ATINSIRIVRD TH% - 75 L |
DH[EIHH T L TELTLE I,

5. CO XS ISR VY I3 w7k
ZEA(E IR L TR Y FAKA
Tz D £95,

6. YA AV R—FKiZ., 77T LI
V. REHEOREMNE DL WL ET
buFe—27zNmEE L, LUFTHR,
g—’?’ﬂ?i?%&&‘@iﬂ%%bi

I

|
|
|
|

\

A
IRz a4 Y]

2

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

7.6OMHE LT, AVERD D558
WREDEWS D FBWERIEOE 72 Pl
UCIREDEET <720 X9, BifEFER
I, HEOKRICH D N Tz ROk
EZMNT 250, RISHRKE S 2L
LEITOT, fHID LRI AED XTI,

BICEB DR

Light reflection intensity with the color

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. DR E DENC KD T F 1y
R O OZEEHII L
T. Hizoh, BixohzHkL.,
LT ENRET, TONIGEMFICES
%, TR (LEW) ] EMUET,

Ry A ERBE R TEHIIL T, |
/) BEFNFTNOKECORE 2
WMUET, LHHEFHIOY 7 k72 ffio
T A aAVKR—=RTHID%T,

SIS b, BEn5D, ZREROD
T — 2 FEME O HR 2 U & WV
(e L LTikElL 7as s LI
HEIAARZE T,

T VET . - BROBEIZEDET
ANDRTN—FTHATH L [T
JiEIT) TY,

Ry ME, ERRZT TR, R T
SR UIF gh=3c

Jaryte Y 2T A lifllox
YV (AEEREOBER) 2l £9, fifh
WO, GO HhfRZ FL—ATEX
a‘o

YUY N 1 OOESIE. — Tl
MBHFR LN EE A,

14

threshold value (branch condition)

1 sensor & & 2 sensor

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.

The respective catoptric light data is
measured from black from white.

You decide about the middle of the mean
as a threshold value (branch condition).

It's written in a program.

Edge run--it's followed in case of a
boundary. When it's explained in a plain
word, it's "edge run".

Tracer can follow a curved line as well as a
straight line.

An edge on linear both sides (white and
black boundary) is followed by 2 floor
sensors.

The left curve and the right curve curved
line can be traced.

A sensor can trace one in case of 1 to only
the curved line which bends in one-way.

RDS4WD55 Omnidirectional Robot

-308-
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15.7.2. 77t % 2 (AfEAT® ArduBlock 7004553245

[2].Programming of linear trace

1. B 8215 H T 8UE.
HDORBRICKD, AL BETE
WA Z EZFIHL, 917>y
Uk RL—ALET,

2. HOKREHEY— M, Bor—
TTIA 2V ZGINT, ZOLYy V%
ELERLE Ry S
TEMTEET,

1. That the difference goes out to the
sensor output numerical value which
can be taken out by white and black is
used and a linear edge is traced by the
reflectivity of the light.

2. A line is pulled to a white big seat
by a black tape, and it's possible to make
the robot which moves while following
onit.

3. BWRETKRKERREIED, ZD
—EHzED Ry MCH#ET % D
EOHDDTL X 9D,

4. REBLEWVRTTEIZNT VY
Z. 9 X ROWAY— FTHRFHRT
ZuRy MEDICEHKIKL THTLS
EEW,

[l

i

T4 FL—AL— b
(A1 A

3. Make the robot which makes a big
circle and runs through its one round
with a black line.

4. Please try robot making which runs
through a truck made of a big black line
by the early speed well.

A)

3 . =n/ threshold
SEERISWENES SIS T

S

U8 =25

<E200CIERRLE T,

/ S 7
S F7FadR=F (E2) 8 A0 | <

—_—
threshold  »

Vs sy 4ol

—————
ZragR=F (E2) #.° A <

threshold '

—
threshold s

Y

ArduBlock Z1hL—R70%5 5 LIERK
LELVELE 200 TIEREL T,

Create Ardublock line trace program---.
Create a threshold value of 200.

FREZEIC, Tl LEER L. XA aYR—FR
J\T‘y 70E[— P[./ia_o

IS TL Wil 72 200 128
ELET,

TEiYINTas
#7117t YRDI-

Create a program and upload it to microcomputer

board by referring to the above figure.

T INE L B IAE Set the branch value threshold to 200.

TCRT5000AD

u_l—l—.ﬁf AV i k¥ =
(AN ) TVEATTUIX

(FBRE R

7 A EIERERE TOME T FRlED

E==al IAaEF
PSS WS NV )

The analog infrared reflection sensor RDI-

AT L T2 7 -1 7RI B

TCRT5000A used in this machine in the

DL | BRRDL

Eo07t Y 5

%+ > Y RDI-TCRT5000A (&, HKD

1 607 above table for measurement in the Lab

H7a7 Y 5

ETh51IEEDME, 2RO ETIE 607

7 608

had a measured value of about 51 on the

FZEDWEMTH > 1=0DT, s
F TLEVWE] %2 200 ICERELTH
TIWVEVERR,

LT"LEWHE
£,

IIEEREE N T Y i) 23
" YN RRE L

white floor and about 607 on the black line.
The program sets a “threshold” of 200 set
to create a sample.

FEH7 A b OEICIE, EEEMERE FTOT A2 FL—
AENitE T, 7areryor—2z5 0L T, Gl
T—=RZDHT TLEWE] ZREL X T, EREEOH]
% &, TA Y eHELANTTROIEPUIRIR ETRHIIT —
AWEFHLEITOT, HHERE T TOFHINCHEDE,
A=A N (5 A O S

During the actual operation test this time, the floor sensor
data will be measured at the line trace implementation site
under the actual usage environment, and the “threshold
value” will be determined by analysing the measurement
data. Since the measurement data varies depending on the
brightness of the environment and the glossiness of the
paper on which the lines are written, create a program based
on the measurement under the usage environment.

RDS4WD55 Omnidirectional Robot

-309-
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arduino > 7 7 A )L > Y > 7 )LD > 01.Basics >
AnalogReadSerial Z W\ T, ¥+ 3V R— RICEZA
AT, A0 & AL ICEERE LT 7 1 U RO & o
. HIK, BRTENETNEIILT, EidED XS &
AHMEZ X LD BRIHED, ZOHT, LEWVEZE
WLTLEE N,

arduino > File > Sample example > 01. Basics > Open analog
read serial and write on the microcomputer board measure
the analog infrared reflection sensor connected to A0 and Al
with the white floor and the black line respectively.

Make a table that summarises the values such as a
memorandum and consider the threshold in it.

M 72 RO BT DT, BEBFMRETT,
U TIVEZADSEHIIT— 22— (Cul+C) L,
KAV T M EIcX—=Z F (Cturl+V) LTHF 71k
WS 2 LA EDMERE T E, 2l ( LEWVWE) &
BIERHITIRD T,

It is important condition setting because it is a value that
determines the conditional branch. When make copy
measured data from a cereal monitor, and the paste (Ctrl + V)
is made spreadsheet software and graphing is processed, the
tendency value can be grasped, and it becomes capable of
turning point (threshold value) consideration.

+ YV — A a— Fi&, PC/MyDocuments/Arduino/ ~\Ed & L
72¥ > IV 7 4 )UK [ArduBlock Examples] iZ, 7 7 A V%
[RDC-104_linetrace_2sensor_test.abp] THMEN TV T,

* Source cord is stocked in the sample folder arranged to
" PC/MyDocuments/Arduino/ [ArduBlock Examples] " by
the file name [RDC-104_linetrace_2sensor_test.abpl.

* Arduino/Ardublock €. PC/MyDocuments/Arduino/
ArduBlock Examples DHUCFLIE L7zt > 7 )Lz < & HfEal
TEEI,

* |t can be confirmed that the sample arranged in PC/
MyDocuments/Arduino/ArduBlock Examples is opened in
Arduino/Ardublock.

VUTZIWEZZ—@RTOY I EFESTETH,
Y - T -2 DEIGEHEIRETT,

It's able to acquire sensor data even to use a sirial
monitor block.

. XX threshold

ol (Rl=2)

o oS L 0|
Lzragr—r (22 8/ a0 <

AoB= SSO0EC
9 Y 5
SYTZIAEED ez @

£ threshold

————

e
Al < threshold s

ZHEagR=F (E2)

—
threshold

2080

 EWAsE/ASNNDY 4= ¥ I

Algorithm of this program

2&F530 1 Conditional branch 1 25308 2 Conditional branch 2

il Judgement JLEE  Processing

EL. 7T R—=K AOD A 7FBarR—rA1DAS]
NETZareyY—HJ) Ezarery—in BIL
MTUEWE LN O ELAEHIVEN

(E[215) (D)

If the input of analog port
A0 (left floor sensor output)
is When it is less than or
equal to the key value.

(When white).

The input of analog
port A1 (right floor
sensor output) Below
"threshold".

(When White).

#b EHELE S, FEPWMO90, £
kE=H.A=H PWM90)

If .

Taft — ohita e — o Go straight.

Left = white,right =white /¢ by, ight Pwi0).

cahE 2> R 8) (JEPWMOO, A5

k= A=E PWM30)Z L&,

Otherwise CENHAS)

Tank movement (left PWMO9O0,

Left = white, right = black
right PWM30). It was(Turn right).

&L, 7T RK—KRA 0D A

J1(kE7a7ery—it) HIL

FUVE LR TRTUL
(DK

7FaZR—rA 1 DAT]
d7aTery—ii) ML
EANRIVEN

(FHDEF)

If the input of analog port
A 0 (left floor sensor out-
put) is Unless it is less than
or equal to the key value.
(When black).

The input of analog
port A1 (right floor
sensor output) Below
"threshold" .

(When white).

%5 2B E) (FFEPWM30, A
F=H =M PWM90) ZL %9,
If CEAHh» %)
N of — it — white | T1ank movement (left PWM30,
Left = black, right = white | [\ oin100) It was (Turn lefo.
TR 2B 8 (FEPWM3O0, £
=R A= PWM90) % LET
Otherwise (ENHAS)

Tank movement (left PWM30,
right PWMO0). It was (Turn left).

left = black, right = black

RDS4WD55  Omnidirectional Robot -310-

M‘Z‘mm ROBOTECH ITD.”
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7OT71ET1H

I o LDIRL
Repeat all the time

Activity diagram

Sensor deta

Z=H. &=H

Left=White, Right=White

BEELET,

Tank (90 left, 90 right)

Foward

Sensor deta

The Right floor sensor

£=H. 5=8
- \ o Left=White, Right=Black
g i Jzzoﬁ@ TR BN E T,
INE N ? Tank (90 left, 30 right)
The left floor sensor ;
rom threshold 200 Turn right
Is it small?
Sensor deta
=2, 5=8
Left=Black, Right=White
ENEHNYFET,
Tank (30 left, 90right)
foTmT n?f S Turn left
LMl 200 &k 0 e
INEWIN?
The Right floor sensor
rom threshold 200 N no
; 2 yEWAS WA VAN < >
Is it small” U =M 200 X D TRiIFnE
INEWVH?

rom threshold 200
Is it small?
yes
55 Sensor deta
fs A=-H. A=A
&5 Left=White, Right=Black
— BN E T,
AT 2 7 E) 2 7 BE) 2 BE :
&> (f90, 4i||Ue90. 1i30) (£ 30, 4i90) (£ 30, 43 90) Tank (90 left, 30 right)
90) % JENIA B JENIA B Turn right
Foward Tank movement Tank movement Tank movement
Tank (90 left, 90 right) | | (90 on the left, (30 on the left, (30 on the left,
30 on the right) 90 on the right) 90 on the right)
Turn right Turn left Turn left
P
CTETZHEOLKL
Repeat up to here
RDS4WD55  Omnidirectional Robot 311-

H‘?‘mm ROBOTECH ITD.”
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R—-FEHE Y TORRE

15.8. A% T ICRIGTHOK Y F%Z1{ES,

Create the robot which reacts to the brightness.

<&k Top view> <+EHA{ii& Sensor location>
— FIBRIDIH S & & Y23 5. When a brightness sensor of board loading is used.
HEZ T IMEOE & A2 E5 2T v 2 73—  Inthe brightness sensor location, A2 signal pin is
=7 )V 1 A THE LIRsiRE 2 L, connected by a of jump cable and circuit setting is
done tightly.

The motor speed is made a low-speed forward according to the data of a brightness sensor and it's made back of

high-speed. =
B2 &L OIS U TE— 2 2 GRE LD, @ligiEs Lizo LET, %

Eey | iR AT
On board  |Print symbol to e~

TGrarr—r (o) v Anoensa Sensoor the back Pin No.
- e XAy
ACESI=) BEtw Mic ’—-D A4
U s B8

o P
LTS Brightness o ») A2

Sensor
. sensor
connection S CPT
FRIXIE WS Y table Zlider — A3

RDC-104:(A2)/(M1)/ (M2)
RDC-ESP32: (A6)/(M1)/(M2)

Ty e | B T O LR L E T
TGO L R UMEEZ A B E K163 B E AN D E S

ENMEFIE
JEAFADIAZ TN LEVMHE(100) KD/NENEE 150D A —
FCHIELE T,
THRITNUE 255D A —RTCHHELET,

MUER LI s S WE, T4 2D TIRIEILE T, ‘ '

{ERKSE 7. [Arduino N7 7 0—R LT, ¥ A2 R — RN\ EHZIAHL KT,
M Arduino COY > )7 15 Lk, [Arduino] > [7 74 )V-Z v FDHi-01. Basics-AnalogReadSerial] Z B\ T, 717
Y DIRERE A R—RICEDHETRDC-104=A2(1A% ) RDC-ESP32=A6(FAZ ) ICZBLTLIZEW,

WEL 2L

L AT RIS T BTR A

RDS4WD55 Omnidirectional Robot
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159.4&OFXDSA/ FL—RA70T

The branch condition value is checked.

L

5

15.9.1 4WD AF vy b EFHELE T,

15.9.2. BUERMF TLEWME) ZRANS.

How many branch condition value
P ra ti <

way

IR T 2 RIS S/ R D O KR FRIERD
SRS 2 ME LT, ARIMREOmIICHEDIE, v ray
DILER 72 575 & & % ISt TLUE WA | OREMNT
0y7o IV CEEGRERTY,

+ Infrared rays are applied to a floor and the strength of the
reflective infrared rays from a floor is measured. Setting of the
branch condition which makes processing of a microcomputer
branch "threshold value" is an element important to a programming
based on the strength of the infrared amount.

g &E$EE LT arduBlock ® ) 7

- Data of the sensor connected by

TCRT5000A D)), FEERE TOMIE

00 5o 5157

=H000N
u L

WEZRZ—DWMB{ T YT LEHETd | FENTsoaresy i%?%&&ﬁ designating a sensor and executing an order

AL THELTWAEY DT —X& . ewmmmzswitws | program of a serial monitor of arduBlock can

MEHAlTE %9, be measured.

AXE, #BIAER 707 29 RD- — - Left figures are output of floor sensor
MEDER

RDI-TCRT5000A and the measure at the
laboratory with a fuselage.

Lo,

Sil7E L7z RDITCRTS000A (&, HZ/h& <, BaekEl
ST BN IS T E T,

9, L TR Tmor Aok :

R F Ry EFHIIL T L O RET NS - Sensor output is measured under the
XUVME" AEYNCRELET, TOT— oo F| 5 “'607 working environment and" threshold value"
ZTE. TUZUVME] 1 200 MR WT £ [Bzareay| 57 608 is established appropriately. This data would

be fine for about 200 for "threshold value".

A4V bL—REfEE €S TE—2EE (PWM) %NS
BeRHMLI 55 FIETS TOJ5L

7D E5HiET S, TR T S,
ESRNIT AT T T TA Y P — AR TR0 Th R iE
FIFRLNETEA,

LEVME200> 77 98—k 1 (200K 0/ NEWDE U

BN @Ry RINESITHEATINTLE W, B YEDE(E LT
LEHTERHDET,

LLOBEE—RAC— RELEVMAD NS Y AREL 7
FHIILIF— 2 O R RO L E— 2B 2 R RS

The most suitab

=
SN Z AT S D

————
%04 threshold
@ 41100

el BT [SESARR. 7 a7 R=k (E2) #.0 A

W Commerer oy o

= et o
FFaJR=k (E2) & A <

threshold. ,

is checked by a practice.

BRI TR L, i geft (L E W iE) DRk
ERRELID T LEWME 2> T B
RELf K5 FLE9s TOU5L (k&
7Ayo7A75L) 12 ERL, aARy b TR
R A CEEESEE T,

AC—FEE (PWMIE) 222 SR 7205

RIS LM o Te B Ry 1L X B 82 52
BT RDIET, GRIMRR 2 > T AN ERATR
ISR LD S T2 XA NIETY,)

CTORFDAE—REGEMED, TRy M T A
FL—RAFBRZX DAY —R#E (PWMH)
T,
BIERF DR DI B4 Bl EOE W R E
ICESTEEELET DT, 9FLTAVML—
AMTER VT COTEBERILE 55
FIE9% JnJsL(ERR7Overng
SL) |THRESE HERTERvLIESh
TR L LT X,

A

Measure by working environment and
decide about setting of a branch condition
(threshold value).

The programming which "is suspended"
if black was sensed, is made using the"
threshold value".

Make them move to the black belt line.

Change speed setting (PWM value), Duty
ratio of the speed which stops at a black belt
line is found.

(A infrared reflectiveness sensor is the
location which stops at a black belt line.)

The speed set value of that time is the best
speed setting by which a robot traces a line
(PWM value).

It also changes by the slipping condition of
the floor when moving, and the difference
in the battery remaining amounts, so please
adjust it as when linear trace can't be done
well, I make them move by this program,
and it may stop at a black belt line.

FHRRIE . B oE TR — 708 19mm X IFHN A L7 — 7 iE50mn 7 iV E 9,

RDS4WD55 Omnidirectional Robot
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15.9.3 4WD OFEHRDETETOFS L

Movement and programming of a 4WD robot wheel

TR [The circular constant; pi (sinbol: 7) |
= 3.14159 26535 89793 23846 26433 83279 50288 -
66mn X A= (pi)= 24 VEERE .
) = 0m 150pmoEs 72 3m/m
- 15/ BFER180m/h
r— —'— — |— -H —| —» 3,105mm

—R s 4 TeAER T, HEgAEO FIF 5N TV 5k
A — )L R— ZDONAFRIFIFEMIC I ZMAET,

The power is added to a diagonal line of the chassis in which
a wheel is installed perpendicularly mostly by a general four-
wheel system.

L O [RlFR L & [lR 712 2 R % T & TTIEED )T
MICBEIL., FHRESE2 T ENTEEHT,

It's possible to move to the optional direction by changing
the rotating speed and the direction of rotative of each wheel
and make them rotative.

4 DODE—RZETCHRUGMICEHMNT &, mifRlicH &
9, —J7 O HG % KAHA O Bl & [R5 I #hn g
L HERGEENC R D £ 9,

When all 4 motors are moved to the same way, it moves at
the time. When one wheel is moved to the wheel opposite
and an opposite direction, it'll be turning motion.

FEAOHEGOREHE ZHET 2 & T, BRy b2
HIESEIZD, RIS TEHIENTEXT,
72 I D Eln g e LE 9

An advance can circle over a robot by controlling the
rotating speed of the wheel in left and right.
When only one wheel rotatives, turn.

R forward

EFEE left turn

SO E E~ENS tank

f

FADZA YA CAE— R TREEg
Atire in left and right rotate by the same
speed.

W AE—K

FE M3M4 Re— K 4 255

4255

Fetgib. AT DN EL
Only the right side suspends the left and
rotate.

ZhEll AE—F €H965

e ——

ZchEml M3M4 AE—F €7255

EADRAYE— FOmEE TN %
It bends by the rotate difference in the
different speed of the left and right.
B g x=2— ¥k €30
20BN . R

ERE—F 430
S M3M4
29 23 /F

AE—RERE(F 10 LIE 255 FT
The speed setting is 10 to 255.

STEMDU robot.forwardM1M2(255)
STEMDU robot.forwardM3M4(255)

STEMDU _robot.leftM1M2(255)
STEMDU robot.leftM3M4(255)

STEMDU_robot.tankM1M2(30,120)
STEMDU _robot.tankM3M4(30,120)

#% ¥ backward

A HEE right turn

AUOFE) AAHIND tank

:

FEADRAA Y IE CAE— R Taliig
Atire in left and right rotate by the same
speed.

ZRE— K 4255
RE— K 49255

®itt Xv2)

®iE XV 2)  M3M4

AEEFIE. R TARE
Only the left side suspends the right and
rotate.

HiEmE AE—F

e —————

HhEEl M3M4 RE—F 49955 -

EADHRAY— ROz TN S
It bends by the rotate difference in the
different speed of the left and right.

ERE—F 4 120

208 SR /T
zxv—r {200
229 3R) M3M4 Ry /T

AE—FEREL 10 LA L 255 FT
The speed setting is 10 to 255.

STEMDU robot.backwardM1M2 (255)
STEMDU robot.backwardM3M4 (255)

STEMDU robot.rightMI1M2 (255)
STEMDU robot.rightM3M4 (255)

STEMDU robot.tankMIM2 (120, 30)
STEMDU robot.tankM3M4 (120, 30)

HAGDOELL, TALEZELARE

B EPS

ARy bDEIEFT VY

< ZOM ARy
o — g\%%;fiﬁﬁf
Al
ol =) 5> omm :::: g L%EE%J I3 6&37':'; z 73:._
[Sovim s ETe WHEIZ, E— &

7 —7) 75 ERLHR
WESLBHVETDT, @eFrvrelEd,
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15.9.4. WD 5S4 FL—ZA®D ArduBlock 7055325

ArduBlock programming of 4WD linear trace.

REGBOTTER NIV I, ST HRVAE—
R TR 2Ry MEDICHIKL THTLIEE W,

Try to make a robot that can run through a truck made of big
black lines at a good speed.

Y — A= FIiE,PC/MyDocuments/Arduino/ N U7zt > )L 7 )L 2 [ArduBlock Examples] i<,
FHENT VST 7 A L4 [13_TEC36_2floorsensor_LineTrace.abp] i<, M3/M4 %381 L 12 IREET T,
+ Arduino/Ardublock T. PC/MyDocuments/Arduino/ArduBlock Examples O HiliE L 7z
YTVl LR TEET,

« The source code is stored in the sample folder [ArduBlock Examples] located in PC/MyDocuments/
Arduino/. M3 and M4 are added to the file name [137TEC3672ﬂoorsensorfLineTrace.abp]
+ In Arduino/ Ardublock you can check it by opening the sample placed in PC/
MyDocuments/Arduino/ArduBlock Examples.

A4V FL—2705 5 LERK
=

SR R R B 28 3D

T2E (B 2—20)

XETHEDORICIE, (X2 7B+ &2V 7B H)
M3M4| il — A ¥ — ROHAGHOEDIE D, [Hi
HE |+ W7 HE M3.M4] OFfHA G HE T 4 iniE w3
HTENTEET,

Make linear trace programming.

<200 CIFRLEY,

—————
ZFagR=F (E>) #.° A0 | <

—_—
threshold  #

/ S 4
FFagiR=FkF (E>) #.° Al <

v
zz2e—F €80

2 0BM AR />_

T
threshold  #

ERUE—F
20 15R) N3N .
BAE—FK

z2E—F 4 )

(onaraan ooy U el
ZFagiR=F (E>) #.° Al <

threshold = #

% When it's an foward, [tank movement] + [tank movement
M3M4] it's possible to do a four-wheel forward by in
addition to the combination of the identical speed and
combination of [forward] + [forward M3,M4].

XIEADAE — RICEZDT T, A THA S
HIWRHICIE [ 2 7BE) | ZRH LT IZE W,

% When you'd like to have the lead and make them bend
by the rotate difference, please use [tank movement] for the
speed of the left and right.

XEMEDR LELIE. /NS A—2R/EICHD>TVET,

% Good or bad of movement depends on parameter
tuning.

(BEEBLEL2TOIOYIDEALD AE—FPWM,
LEVME OFEERYRLITHEVET,)

Each speed PWM and threshold value in all arranged blocks
are adjusted repeatedly.

= - BIEDIBE 754> 90x180
mic. BEBE-_—ILT—7T
SAVDIV—THEER LEER
HBCERLET,

* When selfmaking, a linear
circle is made by a black tape
and it's made a field in a board
of 180 cm x 90 cm.

ZA 2~ L—RERK NSy 74 RDP-971

T35V 70LER, BEHETRRLET,

Programming progress will be recorded at the exercise

timekeeping
1[9] 2] 31A]

A
B
C

sec sec sec

sec sec sec

sec sec sec

SEREMERRIREZ A by T4y F T HRILEHRLET,

The actual operation lap time is measured and recorded with a stop
watch.

BBITEB LS. B CRHRRICEEAHE T,

Look back by writing down the parameters during exercise in the
remarks column.

REWMOBBRD/INSA—R2EAETT B LIk I&RYE
WITI/RIITT, 7RI 5277 mElizVET,

It will help you to improve your programming skills .

RDS4WD55  Omnidirectional Robot 3]
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St Y ZEFEY) A S S 2k L= S fl,

The example which uses an obstacle ranging sensor for obstacle avoidance and linear trace.

s8E7095L4

1—H—{Efl SOYbL—RBIC, MR ZREYEFELT, BENOMNICEYA

H. 71 —RICETLUET,

7IT1ETAH

W
PHEE 20 amk D
INEWW?

White

E3n

B EERBERTHIE

Shile S g g

IR1E>Y 32
IR2t>¥ 32

no
ThHFh

floor1
TER 7 a7 2 A
LEWHTI00LD
INEWI?

%5

no
T/

Ak RIRRZEIrDrg EA2019%0 4 ik

*} . distance
RIEERIZEEES D e d

W BERERMtY ¢ T
-

_ ®%.“ threshold
RIER RSB ERES D ol s

————
threshold ;=

—
& Zheml RE¥—F 47150

(actarcal
distance s

——
ZhEE) M3M4 RE—F /W

SR SU W

g RE—F €150

230
230

Wt M3M4 Ae—r 4150

agm xe—r 4000
Bk MaMa AU K
S Dol PR 16001

Twit xe—r 4500
S

—
A M3M4 AE—F €750

SUDH2N=UBAL 2500
HigmE AE—F 4 100

Black

i

no
ThHFE

floor2
o1 IA= itz pil
LEWMiE 100 &9
INEVH?

e e ——
HieE M3Ms 2e—F €100

P e 3 2 B
HilEm 50 U
wiE 50 VR
FEfEml 50 S VR

75 EHEmY A 2%

fEEYIORE I

abEEd,

M1M2M3M4
20 XU RAfEm
PWM speed 150

M1,M2M3M4 M1,M2M3 M4 5 4
20 2 U AhEm 203VFbIHE SUDED SYO L
N

PWM speed 150

—

PWM speed 150 150

g RE—FK

= (32—

—_—
Bl M3M4  RE—F €150

CCETEHOKL

B Ean [ eml ) %2 1 LTy
(22 7 RBE) ) 25 HE

"

S FIERD

— /T
29e= distance

RERE RIS (@ LTSS /a5 e 1 LT
- C7FRgR=k (E2) #.1 A0

“ floor2

e o/ e
ZFAgR=—F (E>) #° Al

£
RIEX RIS ERES D o

YT INEES)
X

L
B ekem <v—r 4500
S
L p ol BB 950
sz

VET,

it MaMa 2e—rF €130
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15.9.5 514~ b L—2R#EHiff Example of Line trace competition
T4 FL—R%EE>— T RDP-971 A 1 Size

Line trace experiment sheet

e T

| | | |

| n [ |

] | |

| | |
L o T o/ RE W
BB L. AR Ay TV a7 VAFa— U= EEY. RS, B, 51

YN, BEARH D RE

Competition E.g.: 1. Robocup Junior rescue league; obstacles, ramps, rough roads, broken lines, rescue of victims.

g 2. V=TGRS  REYL T N, B A ERE

Competition E.g.. 2. Group competition venue; obstacles, line breaks, rough roads are issue.

@Y
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15.10. 25 F#58§ 4WD O K

Omm directional movement 4WD Robot
%7J1'L\T4 = W3 BRELNBYVET,

The Mecanum wheel is directional.
45 [ER8 (NL)V ) O EEDNEARIFRCEID I THD T,
The angle of the 45 degree rotor wheel is Symmetricalness.

FEHRU = AU

For Left ‘ Q For Right

WHNCAIHIO®DHOE I
There is a stamp O® on the inside.

step @

HLET, WOHITET,
43 O¥ et ,
KA =)  |<-Mecanum wheel

Yy —
{RE-. Li@“]

OBFEBRERA —)LENLET, LB RIFFEELET) @ Standard wheel is removed
(A removed part is ke

Standard wheel pcs

Pan screw M3x15mm 4pcs

QEFEH Y v T FEE LA X AT LRA—IVEEY T @ Insert the deformed conversion shaft and attach the

ENSREE THSRIE

The figure seen from the top The figure seen from the underside

-Conversion shaft

EI Mecanum wheel.
KA —IViEHE
Combination figure
©® G2 OFA—IVFr v/ 4fil  Rajin wheel cap Diameter30mm
@M3 x 30F NIRRT 44 M3x30mm pan screws 4pcs
\ @7 v ¥ —MI10 48 |washer 11x22x1.5 4pcs
@FA—O® %28 |Mecanum wheel ©® 2 each
®ATy+—85x32x3.2 8¢ |washer 8.5x32x3.2 8pcs
©RpZH v T+ 47 |Irregular conversion shafts  4pcs
15.10.2. 'I,ﬂb‘lo TVLHEERRLET. Make sure the batteries are installed.
V1R — A V2R dEr — A . .
V1connection battery case. |\2connection battery case. BMANTEND Y The difference by which a battery
g g0 is how to putitin.

V1 ERRNDOEF R TCE V1 is a motor power while
EREBLAASE—LTHE consuming electricity in the

electronic circuit in the board

MTM2NE D V2IEIFITEE The force is output to M1 and M2,
M3,MANHFILE T DT M1~ and V2 is almost directly output to
4fliad SBTZRILICT Msgoan\%wt\)itter for the purpose of|
%EB’J‘(WE‘%,{@# ARIAE| 20 - e

g making the electric force supplied to
BT I AELAHET, M1 ~ 4 the same, Insert one dummy

battery into the case.

H37)VHVEE 4K |BE37)VHYEEE M3 | BRI WL ERD When you want to check, measure
&ﬁ“—ﬁiﬁﬂiﬂ* M] M2M3MADHHE VigF % | the output pin terminals of. MT,
3 AAEkaline batteries and | AEa3 (7 A% —) THHAIL CHER M2, M3, M4 on the board with 2

measuring instrument (tester) and
1 dummy battery. Li@h check

~ output: 6V ~ output: 4.5V

4 AA alkaline batteries .

RDS4WD55 Omnidirectional Robot 318 M‘bmm ROBOTECH LTD.°
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15.10.3 2FEBHAWD A HF LFxA—IVOFREHDNEELTAOIS L

Movement and programming of an omnidirectional movement 4WD Mecanum-wheel

LT A5 T 748 (N

AT LARA—)VIE, HiligOXK i (P b)) AVeihic

IZE->TEHDNTVET,

The surface of the wheel (on circumference) tilted mecanum
wheel 45 deg to an axle, a barrel, it's covered by (barrel) up.

E—R—DERE I DIEEIC KD, fEkOHiGL R UH)
ErgHEIA, HE EOBAT)—Iiz>TWV
% 12 A5° DS AICEENI TEX T,

As well as doing the same movement as a conventional wheel by
communication of drive force of a motor, on the circumference, a
barrel, it becomes free, so you can move to 45 deg of direction.

F—rayepHHl, 25

4 DDET—RDOMELE e EEHIEERE TSl
T. HEGOREZEME FoBicksdxln ave

R EN R L&

On the direction of rotation of 4 motors, the rotation which is to
adjust speed control and a wheel and the circumference, a barrel,
the combination with the chosen movement is invented and
omnidirectional movement is achieved.

7 Ry 7 i adtt 1/90, v 7 hofm|
HREE 130 ~ 140rpm (AfA£HD) T,

A use gearbox is reduction gear ratio 1/90, and the number of
rotations of the output shaft is 130-140rpm (An individual, it's
partial.)

B Forward

L HEME] Left turn

E~FEE) Move left

EROEI~BE

& EmuEEsA <ot A sBEm

" - o

M3 M4

& mmEEsm 7: <o A BBER

M1 g 5 M2
M3 D M4

& mmEEsA <ot A BBER
M1 g j M2
M3 C ) M4

& mmEEsng <orL A sBsn

DMZ

M4

M1

M3

C

%718 Tank move
M1 M2M3 M4 NP

FeAi S U A E— R iz

EAE—FK
2O BM
BAU—F

v

xR
29 3W) M3M4
BAY

AE—REFEIF 10 LUE 255 T

227 %) Tank move

M1.M3 e PWM &%

M2,M4 '@ PWM &%

—_—

ERAU—FK —255

2 OBM
BAE—F
EAE—F 4 -255
2 M3M4
2B R /F

AE—KRERE(L 10 LIk 255 £T

2> #H)  Tank move
M1.M4 e PWM #E
M2,M3 ¥ ® PWM i

ZE—REREIL 10 LI L 255 £T

t— 7$§H§ ﬁz Motor independent
M2M3 7%z ® &%
M1 M4 (&5 1k

RE—REREIL 10 AL 255 F£T

STEMDU _robot.tankM1M2(255,255)
STEMDU_robot.tankM3M4(255,255)

STEMDU_robot.tankM1M2(-255,255)
STEMDU_robot.tankM3M4(-255,255)

STEMDU _robot.tankM1M2(~100,255)
STEMDU_robot.tankM3M4(255,~100)

STEMDU_robot.motor (2,255)
STEMDU_robot.motor (3,255)

%€ Backward

AHEE Right turn

HAA~FEE Move right

EMOBI~BE

& mmEEsmg Ao A BEEE
M1 g D M2
M3 g D M4

& mmEEAE 7 <ohL A BBAER
M1 C D M2

MSC DW

& mmEEsm 7 Ao A gBsn
M1 C D M2
M3 g D M4

& mmEEsm 7 ~omn A gEEE

"¢

M3

M2

x

27 #H) Tank move
M1 M2M3 M4 WOHRE
FEATDA U A ¥ — R Tl

—

=255

—

=255
=255

=255

ERAE— K

k3 )

BRAE—F

ERUY—FK
29 ¥R M3M4
BAC—K

AE—RERTE(L 10 LAE 255 FT

2> 718 Tank move
M1.M3 H@® PWM RE
M2M4 7' PWM #E

ZE—REREIL 10 LI L 255 FT

27 #%) Tank move
M1.M4 @ PWM iRiE
M2M3 B PWM §

ZE—REREIL 10 LI L 255 £T

T—Z E‘ﬁi i Motor independent
M1M4 % @&
M2 M3 Ci@ﬂ:

AE—REREL 10 LUE 255 T

STEMDU_robot.tankM1M2(-255,-255)
STEMDU_robot.tankM3M4(-255,-255)

STEMDU_robot.tankM1M2(255,-255)
STEMDU_robot.tankM3M4(255,-255)

STEMDU_robot.tankM1M2(255,-100)
STEMDU_robot.tankM3M4(-255,100)

STEMDU_robot.motor (1,255)
STEMDU robot.motor (4,255)

HAGDES L, gh&%ﬁ%%T

P e

.«Q - ,' eI T 50

@ 0

BahEtd 13

PEZ

RDS4WD55 Omnidirectional Robot
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15.10.5. EHNDFY. ZEFHNIH

Examine

ooRy MEIERREE (BUR, 1—Xw b ZAVE) T
DEBRTI, 15-11 BETELIMHLEITMN, 2T
& AR (AT LRA—)VERD D Lo DL,
LAWK DI A7, BRy MCED Z#E
BHEEHE LT, HEPEETIVHIEZTTR S 72dIc .,
RA—IVIVEICE DT TH B ONL)IL) Dy
5825 B DD, NERZFERTROTHIT,

Experiment with robot working environment (boards,
carpets and tiles, etc.).
This machine lands tightly here, and | decide not to stall.
The experiment which puts a sinker on a robot is done.
Kinematics model control has been also installed in the
performed purpose in wheel outskirts, a barrel, (barrel)
will find the weighting amount to start to land, by an
experiment.

IR, TR Y o o
F 5/10g — k] Z2fEnEd,

FHICLTELSTENTEETN, =
iR EBENET I, YIO 0 TE S B
F. TEMENT IR Z—F AT
HCYIlT S ENAMEETT,

£90E, BRy FOLIRICZEDOE X
TET, RAGEILZITROTLE

"Iron sticking weight 5/10g seat" is used
for the weighting amount experiment.

It's possible to make it flat and put it, but a
triangle can be made. When cutting and
dividing and using it, it's possible to cut a
gap by scissors and a retractable knife, etc..

First, it's put on the upper part of a robot
just as it is. You'd need only to put the

Jo
i Omni-directional Robot

beginning.
You"ll experiment in following Omni-

directional RobotSquare parallel movement.

Square parallel movement TEE&LEL &5,

STEM i@ 4x/5mfs 7 m 7 5 L (H#
RO E 222291, ERDOTT IS AT
BLEd,) WA/\TBEES 2> T, 1
FIAFICEH T 2R L TLIEEY,

(NG UAT A M) CTHEELENS, 7
07T LSHEWIKEICE) iz E 72 flERR L.
L LTZD, AT ENENEDICKSE
TEEDOIFET,

B T 075 Lo TS UBRFD) NORKE
MHEE CITRA X I,

STEM technology(2) The whole way
movement programming (Without
changing the direction of the body, | move
in parallel in the optional direction.) All
directions, please confirm that it moves to
square every direction using movement
movement. As it is programed while
adjusting it by "balance weight", the weight
by which it starts to confirm whether it
moves and be no stalled and slippery things

levelly is found.
The displacement can be performed by designation time of the

inside where a program "waits for the millisecond".

B 7% B & 2 WERSTRIC, RIS, B
REMOATET,

The most suitable weight is stuck on a
base and the back plate ater confirmation.

Omni-directional Robot
Square parallel movement

Arduino CEMILIZCERE
STEMDu 7STEMDU7rObOt = STEMDu () ;

void setup ()
{
}

void loop ()

{
_STEMDU_robot.
_STEMDU_robot.

tankM1M2 (200,200) ;

& Ggen—2)
tankM3M4 (200, 200) ;

ER
2208
ZE—

%
829358 M3Ma

SUDG2 SYB

EAE—F

delay( 2000 ); S¥FAl .
_STEMDU_robot.tankM1M2 (-200,200) ; =
_STEMDU_robot.tankM3M4 (200, -200) ; 22530 M3Ma
delay( 2000 );

_STEMDU_robot.tankM1M2 (-200,-200) ;

_STEMDU_robot.tankM3M4 (-200,-200) ;

delay( 2000 );

_STEMDU_robot.tankM1M2 (200,-200) ;

_STEMDU_robot.tankM3M4 (-200,200) ;

delay( 2000 );

%,
22D/ M3Ma s

2E—F 4200

EAE—F

BAC—F

¢

¢

P
p)

SUDED SUD LA

RDS4WD55 Omnidirectional Robot

-320-

M‘i‘mm ROBOTECH ITD.”




(RoBo@ESIGNER®
15.10.5. 2FABHOTOY S LIBEL KA —IVEESR < EENS X —2 EH@AS,

Examine the wheel rotation direction and velocity parameters required for omni-directional movement program
4 DODOE—EZDmLE S ZHETSIEIckD, witk. £f.| By controlling the rotation direction of 4 motors vector
BDEZH DB ITH OB ENEITESAHF LKA — L% ffi composition can be performed, on front-back, left-right,
9208y hOTOYSIVAITRTERI85A—% [k —)L diagonal etc,, The parameters required for programming

O [alliE /& (A | 2 ENET, a robot that uses Mecanum wheels that can move in a
direction. Check the “wheel rotation direction and rotation

speed” .
90

Examine

60 75 45

30,

30
30
45
60 75 90 75 60
0 15 | 30 | 45 | 60 | 75 | 90 | 105| 120| 135| 150 | 165| 180
M1
M2
M3
M4

[FfE7m « A¥— b PWM - BaEFEEEHCERT 2 (S UREED | B arik L k9,
RDS4WD55 Omnidirectional Robot 321- IQ‘ INPAN ROBOTECH “'n.®
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15.10.6 BHEBENELBTSE  TS5IT704 R

Practice

Omni-directional movement robot practice

FECD 4 AL DNz 8 < BEFEMEOO T RZ/ER, #HE L, iU X9,

Create and practice an omni-directional moving robot that moves on the sides of the following quadrangle.

[ 100x100 cmPUf41E

(gl 20 mm fpfa : @

Ot : [ta, 7V —Lt

CIEE 2 7

ORI 310l

L3 EOREFORA S ZA L7, HED
MEERELET,

100x100 cm Square
Line width20 mm : Line color : Black,
Floor : White, Cream
Laps 2
No. Attempts 3
The best time during the 3 trials will be
the result of the practice.

LIS A T REZ: STEM 524l

STEM technology available for the practice.

O4AWD B RTCIA Y FL—ATard I L

@ Line trace program by 4WD robo.

B Start @A L=F 4L Z¥atlaRc, W4

@ Omni-directional movement program

2 AL 2 A AN using vector composition.
o . #%m End point
BRI Trial summary table
Trial 1 Trial 2 Trial 3
TEAM A
TEAM B
TEAM C

STEM i@ 4WD 54 > b L—AT 0TI L (A DTy Pkilh £7,)

=3

4 WD O7R

Fa& 20—

o
T ———————— —
FFATR=E (B2 LM< threshold  ,

—

[t 2e—r G50

e

7 S 7
ZFagR=k (& #im < threshold

Omni-directional Robot
Arduinof“?ﬁ’%bfc =SB

STEMDu _STEMDU_robot = STEMDu() ;

%,
22D/ M3Ma

SUDEGRD SUD
—_————
void setup () ERU—F

{
}

k) .
BRAE—F

%
829358 M3Ma
BAC—K

SUDG2 SUO LA
Ry

void loop ()

{
_STEMDU_robot.tankM1M2 (200,200) ;
_STEMDU_robot.tankM3M4 (200,200) ;
delay( 2000 );
_STEMDU_robot.tankM1M2 (-200,200) ;
_STEMDU_robot.tankM3M4 (200,-200) ;
delay( 2000 );
_STEMDU_robot.tankM1M2 (-200,-200) ;
_STEMDU_robot.tankM3M4 (-200,-200) ;
delay( 2000 );
_STEMDU_robot.tankM1M2 (200, -200) ;
_STEMDU_robot.tankM3M4 (-200,200) ;
delay( 2000 );

) S SV

ENCESIED)

82910 M3Ma
BAC—F

EAC—F

5200

v3
S Md
82 93W) M3l sav—r G50

2000

STEM i@ &AM 7172 L (KD E 224 A 91, [EROFMNTATREI L E97,) PU5/\ 588,

BEIEREE XU MRD ) NORRIEEE TTF
PANTRY: S IS

»)
<

G
¢

A
O

<
»)

A
N

Square parallel movement

RDS4WD55  Omnidirectional Robot 399-
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15.10.7. Omunidirectional sample cord 5 N\5EE)

Atz /oA ~\OFE (P95 /U5 8))

The translation movement

ArduinoCa—71 27 {EEL HUHS ek

Tokyo Seita Sukisaki

/*

2o

VO

ru

}

VO

ﬁ“—

right side
can be seen)

id setup ()

Al (M2-Ma D RZ B 77) b RIRfICE—
METCWERd 5L THIET S LIE T

/ * Suppose that all the motors

rotate CW when viewed from the

(the side where M2-M4
to move forward.

CW:ClockWise

©

CCW:Counter
ClockWise

{

// put your setup code here, to

n once:
pinMode (
pinMode (
pinMode (
pinMode (
pinMode (
pinMode (
(
(
(1
(1
(1

0,
1,
4,
S5,
6,
T,
8
9

4

pinMode
pinMode
pinMode
pinMode
pinMode

pinMode(13,
Serial.begin (11520

id loop ()

OUTPUT) ;
OUTPUT) ;
OUTPUT) ;
OUTPUT) ;
OUTPUT) ;
)
)i
)
I

4
4

4

OUTPUT
OUTPUT
OUTPUT

OUTPU

4

4

14

)i
OUTPUT) ;
OUTPUT) ;
OUTPUT) ;
0)7

// put your main code here, to

run repeatedly:

Stop ()7
delay (1000) ; yy

Fwd (255) ;
delay (1000) ;
Back (255) ;
delay (1000) ;
Right (255) ;
delay (1000) ;
Left (255);
delay (1000) ;
Fwd Right (255);
delay (1000) ;
Back Right (255);
delay(1000) ;
Fwd Left (255);
delay (1000) ;
Back Left (255);
delay (1000) ;
Brk();
delay (1000) ;

}

int M1 CW(int pwm) {
digitalWrite (9,
digitalWrite (4,
analogWrite (6,
}

pwm) ;

int M1 CCW(int pwm) {
digitalWrite (9,
digitalWrite (4,
analogWrite (6,

}

int M1 gop () {
digitalWrite (9,
digitalWrite (4,

}

int M2 CW(int pwm) {
digitalWrite (7,
digitalWrite (8,
analogWrite (5,

}

int M2 CCW(int pwm) {
digitalWrite (7,
digitalWrite (8,
analogWrite (5,

}

int M2 gop () {
digitalWrite (7,
digitalWrite (8,

}

int M3 CW(int pwm) {
digitalWrite (0,
digitalWrite (1,
analogWrite (11,

pwm) ;

pwm) ;

pwm) ;

LOW) ;
HIGH) ;

HIGH) ;
LOW) ;

LOW) ;
LOW) ;

LOW) ;
HIGH) ;

HIGH) ;
LOW) ;

LOW) ;
LOW) ;

LOW) ;
HIGH) ;
pwm) ;

/

RDS4WD55 Omnidirectional Robot

-323-

E‘?‘mm ROBOTECH ITD.”



(RoBo@ESIGNER®

}
int M3 CCW(int pwm) ({

digitalWrite (1, LOW) ;
analogWrite (11, pwm);
}
int M3 stop () {
digitalWrite (0, LOW);
digitalWrite (1, LOW) ;
}
int M4 CW(int pwm) {

analogWrite (13, pwm);

}
int M4 CCW(int pwm) ({

analogWrite (13, pwm);

}
int M4 gop () {

}
int Fwd(int pwm) {
M1 CW (pwm) ;
M2 CW (pwm) ;
M3 CW (pwm) ;
M4 CW (pwm)
}
int Back(int pwm) {
M1 CCW (pwm) ;
M2 CCW (pwm
(p
(p

wm) ;

r

) 7

) 7
M3 CCW (pwm) ;
M4 CCW (pwm) ;

}
int Left (int pwm) {
M1 CCW (pwm) ;
M2 CW (pwm) ;
M3 CW (pwm) ;
M4 CCW (pwm) ;
}
int Right (int pwm) {
M1 CW (pwm) ;
M2 CCW (pwm) ;
M3 CCW (pwm) ;
M4 CW (pwm) ;
}
int Fwd Left (int pwm) {
M1_stop () ;
M2 CW (pwm) ;
M3 CW (pwm) ;

digitalWrite (0, HIGH);

digitalWrite (12, LOW);
digitalWrite (10, HIGH);

digitalWrite (12, HIGH);
digitalWrite (10, LOW) ;

digitalWrite (12, LOW);
digitalWrite (10, LOW);

M4_stop () ;
}

int Back Left (int pwm) ({

M1_stop () ;
M2 CCW (pwm) ;
M3 CCW (pwm) ;
M4_stop () ;

}

int Fwd Right (int pwm) ({
M1 CW (pwm) ;
M2_stop () ;
M3_gtop () ;
M4 CW (pwm) ;

}

int Back Right (int pwm)
M1 CCW (pwm) ;
M2 stop () ;
M3 gop () ;
M4 CCW (pwm) ;

—_~ o~~~

}
int Turn Left (int pwm) ({
M1 CCW (pwm) ;
M2 CW (pwm) ;
M3 CCW (pwm) ;
M4 CW (pwm) ;
}
int Turn Right (int pwm)
M1 CW (pwm) ;
M2 CCW (pwm) ;
M3 CW (pwm) ;
M4 CCW (pwm) ;
}

int Brk() {

digitalWrite (12,HIGH) ;
digitalWrite (10, HIGH) ;

digitalWrite (9, HIGH) ;
digitalWrite (4, HIGH);
digitalWrite (7, HIGH) ;
digitalWrite (8, HIGH) ;
digitalWrite (0, HIGH);
digitalWrite (1, HIGH) ;

( ) ;

( ) ;

{

{

/
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15.10.8. Omunidirectional sample cord FI30:EE)
KEEMTOMIGEECT T F L

Arc movement

ArduinoCa—74 7 {8 RtE S EILK

%%% Tokyo Seita sukisaki
7

%
P

Afm M2-MADRZ57) b b RfcklcE—2—
HETCWEE T A ETHIET HERET S
/ * Suppose that all the motors rotate CW when
viewed from the right side (the side where M2-M4
can be seen) to move forward.

| M1 M2 |

1|

| M3 M4 |

CW:ClockWise

©

CCW:Counter
ClockWise

|
o
~

float deg =
float rad

I
o
~

void setup() {
// put your setup code here, to
run once:

pinMode (0, OUTPUT) ;
pinMode (1, OUTPUT) ;
pinMode (4, OUTPUT) ;
pinMode (5, OUTPUT) ;
pinMode (6, OUTPUT) ;
pinMode (7, OUTPUT) ;
pinMode (8, OUTPUT) ;
pinMode (9, OUTPUT) ;
pinMode (10, OUTPUT) ;
pinMode (11, OUTPUT) ;
pinMode (12, OUTPUT) ;
pinMode(l3, OUTPUT) ;
Serial.begin (115200) ;

void loop() {
for (int 1 = 0; 1 < 360;
Move (100, 1, 0);

i++) {
// (RE—

R, £ (0~359)%), 0) TAN
delav (10);

/

Stop ()

delay (1000) ;

Fwd (255,255,255,255) ;

delay (1000) ;

Brk();

delay (1000) ;

Back (255,255,255,255) ;

delay (1000) ;

Brk();

delay (1000) ;

Right (255, 255,255,255) ;

delay (1000) ;

Brk();

delay (1000) ;

Left (255,255,255,255) ;

delay (1000) ;

Brk();

delay (1000) ;

Fwd Right (255,255);

delay (1000) ;

Brk();

delay (1000) ;

Back Left (255,255);

delay (1000) ;

Brk();

delay (1000) ;

Fwd Left (255,255);

delay (1000) ;

Brk();

delay (1000) ;

Back Right (255,255);

delay (1000) ;

Brk();

delay (1000) ;

Turn Right (255,255,255,255);

delay (1000) ;

Brk();

delay (1000) ;

Turn Left (255,255,255,255);

delay (1000) ;

Brk();

delay (1000) ;
*/
int Move (int spd,
{

Serial.print (deqg);

Serial.print ("\t");

int deg2 = 90 - deg;

int rot)

/

int deg,
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rad = deg2 * 3.1415926 / 180;

int pwm 1 100;
int pwm 2 = pwm 1 *
1) / (tan(rad) - 1);

(tan (rad)

if (deg == 225) {
pwm 1 = 100;
pwm_2 10000;
}
float rt (float) abs (pwm 2) /
(float) abs (pwm 1) ;

Serial.print (pwm 1);
Serial.print ("\t")
Serial.print (pwm 2);
Serial.print ("\t")

if (rt < 1) |
pwm 1 = 255;
pwm 2 = 255 * rt;
} else {
pwm 1 = 255 / rt;
pwm 2 = 255;
}
1f (45 < deg && deg < 225 ) {

pwm 1 = pwm 1 * (-1);
}
if (135 < deg && deg < 315 ) {
pwm 2 = pwm 2 * (-1);
}
int pwm 3 = pwm 1;
int pwm 4 = pwm 2;
pwm 1 = pwm 1 * spd / 100;
pwm 2 = pwm 2 * spd / 100;
pwm 3 = pwm 3 * spd / 100;
pwm 4 = pwm 4 * spd / 100;

Serial.print (rad);
Serial.print ("\t");

Serial.print (rt);
Serial.print ("\t");
Serial.print (pwm 1);
Serial.print ("\t");
Serial.print (pwm

( ) 7

(

);

2
Serial.print "\t E
Serial.print (pwm 3);

Serial.print ("\t");
Serial.println(pwm 4);

if (pwm 1 > 0) {

/

M1 CW(pwm 1);

} else {
pwm 1 = pwm 1 * (-1);
M1 CCW(pwm 1);

}

if (pwm 2 > 0) {
M2 CW (pwm 2);

} else {
pwm 2 = pwm 2 *
M2 CCW (pwm 2);

}

if (pwm 3 > 0) {
M3 CW (pwm_3);

} else {
pwm 3 = pwm 3 * (-1);
M3 CCW (pwm_ 3);

}

if (pwm 4 > 0) {
M4 CW (pwm 4);

} else {
pwm 4 = pwm 4 * (-1);
M4 CCW (pwm 4);

}

(SHBIN

int M1 CW(int pwm 1) {
digitalWrite (9, LOW),
digitalWrite (4, HIGH)
analogWrite (6, pwm 1);

4

int M1 CCW(int pwm 1) {
digitalWrite (9, HIGH)
digitalWrite (4, LOW) ;
analogWrite (6, pwm 1);

}

int M1 stop() {
digitalWrite (9,
digitalWrite (4,

}

int M2 CW(int pwm 2) {
digitalWrite (7, HIGH) ;
digitalWrite (8, LOW) ;
analogWrite (5, pwm 2);

}

int M2 CCW(int pwm 2) {
digitalWrite (7, LOW) ;
digitalWrite (8, HIGH) ;
analogWrite (5, pwm 2);

LOW) ;
LOW) ;

/
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int M2 gop() {
digitalWrite (7,
digitalWrite (8,

LOW) ;

LOW) ;

}

int M3 CW(int pwm 3) {
digitalWrite (0, HIGH) ;
digitalWrite (1, LOW) ;
analogWrite (11, pwm 3);

}

int M3 CCW(int pwm 3) {
digitalWrite (0, LOW) ;
digitalWrite (1, HIGH);
analogWrite (11, pwm 3);

}

int M3 gop() {
digitalWrite (0,
digitalWrite (1,

LOW) ;

LOW) ;

}

int M4 CW(int pwm 4) {
digitalWrite (12, LOW) ;
digitalWrite (10, HIGH) ;
analogWrite (13, pwm 4)

4

}

int M4 CCW(int pwm 4) {
digitalWrite (12, HIGH) ;
digitalWrite (10, LOW) ;
analogWrite (13, pwm 4);

}

int M4 gop() {
digitalWrite (12,
digitalWrite (10,

LOW) ;
LOW) ;
}
int Fwd(int pwm 1, int pwm 2, int
pwm 3, int pwm 4) {
M1 CW(pwm 1);
M2 CW (pwm 2);
M3 CW (pwm_ 3);
M4 CW (pwm 4)
}
int Back(int pwm 1, int pwm 2, int
pwm 3, int pwm 4) {
M1 CCW (pwm 1);
M2 CCW (pwm 2);
M3 CCW (pwm_3)
M4 CCW (pwm_ 4)

4

4

4

}
int Left(int pwm 1, int pwm 2, int
pwm 3, int pwm 4) {

M1 CW(pwm 1);

M2 CCW (pwm 2);

M3 CW (pwm_ 3);

/

M4 CCW (pwm 4);
}
int Right (int pwm 1, int pwm 2, int
pwm 3, int pwm 4) {

M1 CCW (pwm 1);

M2 CW (pwm 2);

M3 CCW (pwm_3);

M4 CW(pwm 4);
}
int Fwd Left (int pwm 1, int pwm 3)
{

M1 CW(pwm 1);

M2_stop () 7
M3 CW (pwm_3);
M4 _stop () ;

int Back Right(int pwm 1, int

pwm_3) {
M1 CCW (pwm 1);
M2_stop () 7
M3 CCW (pwm_3);
M4 _stop () ;

}
int Fwd Right (int pwm 2, int pwm 4)
{

M1_stop () ;
M2 CW (pwm 2);
M3_stop () 7

M4 CW(pwm 4);
}
int Back Left (int pwm 2, int pwm 4)
{
M1 stop
M2 CCW
M3 stop
M4 CCW
}
int Turn Left (int pwm 1, int pwm 2,
int pwm 3, int pwm 4) {
M1 CW(pwm 1);
M2 CCW (pwm 2);
M3 CCW (pwm_3);
M4 CW(pwm 4);
}
int Turn Right (int pwm 1, int
pwm 2, int pwm 3, int pwm 4) {
M1 CCW (pwm 1);
M2 CW (pwm 2);
M3 CW (pwm_ 3);
M4 CCW (pwm 4);

.
4

)
pwm_2) ;
)

4

~ o~ o~ —~

pwm_4) ;

/
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}

int Brk() {
digitalWrite (
digitalWrite (
digitalWrite (
digitalWrite (
digitalWrite (
digitalWrite (
digitalWrite (
digitalWrite (
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15.11.3. Y7705 5 4L

2Ry b EEEEEC R LT, BT OEE vx, HTROEE vy, FbED Y OREREE w & 5 2 TEITT 5700
CINT R T T NERUET . AR OFBITERR A HAE I LTI RO R WIEARICE Y LB ET O T, IREIZXH L TAS
FTERA =N ADPRLoMVEFEHL TND ZERKETT. L, BNTWVD (TFIRLTND) L) Thiux, =y b
ICED 2o LML ET

Fiz, vRy bADANEIZTE—F ~DPWM ANETH Y, BEE—FZOWENEEL 5252 LIXTEEEA. 2D
e, HH U, 5272 PWM ATMEICK L TE—X OERENEEN & 5 72570, TORREAFHITHELERSH Y £
LFOY 7 7a 7T 5T, (PWME)=(E—% OB XRZHE W HFIOBEGRTHLE L TNWET. E—X DR
DBBLEZREL ThHUL, FUREZETEBB L2 EmBYEIITTTT. L, T—2FENE6 20 TnD Y
Hl, FNENOFRERETEST HLERSH D 7.

Yo FNTr s T AORT, Ry hOEIIERERRA T — 2 DR E (P V7 a5 AohofRs) 13MEMR L
TW5HEARY MIADLETHREL T ES . £, HET—F ~OKKN PWM ANENRAE (255) 282 TLE
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/************************************************k*******************************

Speed control of mecanum wheel robot by S.Yamakawa 20220113
A BT LBmA—/vRy b (robo designer) H, BHREEEEIX Arduino 1.6.10
W (vx, vy) EEESEHE w2 fiEL TRy NeEnd e s I A

i L e e
X
T
M1 M2 |
vy < | |
| M3 M4 |
***‘k*******‘k*‘k*‘k**‘k***‘k***'k*‘k*‘k****‘k*‘k**‘k**'k*‘k****‘k*‘k***************************/
| /============0Ry FDO/IXT X=X (KuRv MIADLETEH)
float 1x=0.095; //Hith#Z A v O s ERREE
float 1ly=0.13; //IEHZA O & RRE

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

I AL B

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

void setup () {
pinMode (0, OUTPUT

’

)
pinMode (1, OUTPUT) ;
pinMode (4, OUTPUT) ;
pinMode (5, OUTPUT) ;
pinMode (6, OUTPUT) ;
)
)

pinMode (7, OUTPUT

pinMode (8, OUTPUT) ;
pinMode (9, OUTPUT) ;
pinMode (10, OUTPUT) ;
pinMode (11, OUTPUT) ;

pinMode (12, OUTPUT) ;
pinMode (13, OUTPUT) ;
Serial.begin (115200);
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/*******************************************************************************

O LAL o N—T
***‘k****‘k**‘k‘k*********‘k***‘k‘k**‘k‘k**‘k***‘k**‘k‘k**‘k‘k**‘k‘k*‘k****‘k**‘k***‘k‘k**‘k**********/
void loop () {

motorctrl(0.16,0.0,0.0); //AMC 2 BiEAT

delay (2000) ;

motorctrl (0.0,0.0,0.0); //1FlEE -~

delay (1000) ;

motorctrl (0.0,0.16,0.0); ///KEIZ2 AT

delay (2000) ;

motorctrl(0.0,0.0,0.0); //1®IFE-T

delay (1000) ;

motorctrl (-0.08,-0.08,0.0); //ffHOH%A~2 WiEAT

delay (2000) ;

motorctrl(0.0,0.0,0.0); //1®ikF-T

delay (1000) ;

motorctrl(0.0,0.0,1.5); //ZFDOET 2 HBEEHREV (Z[EHE LT

delay (2000) ;

motorctrl(0.0,0.0,0.0); //1®IFE-T

delay (1000) ;

motorctrl (0.16,0.0,0.5); //2 FPIEFRHRI O (M #LE THEITLT

delay (2000) ;

motorctrl(0.0,0.0,0.0); //1 k- T

delay (1000) ;

motorctrl (-0.08,0.08,0.0); //EfO%A~2 AT

delay (2000) ;

motorctrl (0.0,0.0,0.0); //1 b1k E A

delay (1000) ;

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

HLHEROMEFHE (52507 vk (m/s), vy (m/s), w(rad/s) ZEMRT 572D —F F541H)
****************************************~k******~k***~k***************************/
int motorctrl (float vx, float vy, float w) {

float ul,u2,u3,u4;

float temp;

int umax=255;

ul=(vx-vy- (1lx+1ly)/2*w)*800;
u2=(vx+vy+ (1lx+ly) /2*w) *800;
uld= (vx+vy- (1x+1ly) /2*w) *790;

ud= (vx-vy+ (1lx+ly) /2*w) *850;

[ /RN E—Z ORS umax R 5 & E1E, BIE L CBE S MITRFTT S
ul,u?);

temp, u3) ;

temp,ud) ;

—-temp,ul) ;

temp,u2) ;

temp, u3) ;

)

’

temp=min
temp=min
temp=min
temp=max
temp=max
temp=max
temp=max (temp, ué
if (temp>umax) {
ul=ul/temp*umax;
u2=u2/temp*umax;
u3=u3/temp*umax;
ud=ud/temp*umax;
}

—~ e~~~ o~~~

motorMl (ul) ;
motorM2 (u2) ;
motorM3 (u3) ;
motorM4 (ud) ;
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/‘k‘k‘k****‘k‘k‘k‘k****‘k*******‘k‘k‘k‘k****k‘k‘k‘k‘k****k‘k‘k******‘k*********‘k‘k****‘k‘k‘k‘k***

— & B

R i b A S b Ib b b b b 2 g dh dh Sb b b b 2 S dh dh b b b b b g db dh db Sb b b b b b S dh Sh b b b b b b dh dh Sh b b b b b 4 dh Sh b b b b S dh  db g Y

int motorMl (int pwm) {
if (pwm > 0) {
digitalWrite (9, LOW);
digitalWrite (4, HIGH);
}else{
pwm=pwm*-1;
digitalWrite (9, HIGH);
digitalWrite (4, LOW);
}
analogWrite (6, pwm);
}
int motorM2 (int pwm) {
if (pwm > 0) {
digitalWrite (7, HIGH);
digitalWrite (8, LOW) ;
Jelse(
pwm=pwm*-1;
digitalWrite (7, LOW);
digitalWrite (8, HIGH);
}
analogWrite (5, pwm);
}
int motorM3 (int pwm) {
if (pwm > 0) {
digitalWrite (0, HIGH) ;
digitalWrite (1, LOW);
Jelse(
pwm=pwm*-1;
digitalWrite (0, LOW);
digitalWrite (1, HIGH);
}
analogWrite (11, pwm);
}
int motorM4 (int pwm) {
if (pwm > 0) {
digitalWrite (12, LOW);
digitalWrite (10, HIGH);
lelse/{
pwm=pwm*-1;
digitalWrite (12, HIGH);
digitalWrite (10, LOW);
}
analogWrite (13, pwm);
}
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15. 12. HisRigHEEfELN S How to use the extension facility.

15.12.1. A a7 K— FiZ#t > — How to use the sensor with a microcomputer board.
@ORAZ > Button + + « REZ 7219 & LED W RikT9 %, A button is pressed and an LED is set.

@ArduBlockd Y7 IV7FO5 S L Sample program of ArduBlock: Button_LED

*ArduBlock/—A =R, PC/MyDocuments/Arduino/ i Uiz 7V 7)1 4 [RDC_ArdublockSamples] 12, 7714 [b01_RDC_Button_LED.abp] THEMENTWVE T,

—_—
AhZzyZ w12 =

LED(13HEEO) DI LET,

RDC-104 R (12F/EO0) 2T & If a button (12th pin©) is pressed, an LED (13th pin©) is lit.

LED(19BE Y OND I LET,

RDC-ESP32 RE(18FE VO BT L If a button (18th pin() is pressed, an LED (19th pin()) is lit.

RAERUTHMEITLETD, If a button is released, Turn off the LED lights.

VT IVEZRITREY DOIRAEZ 1 UE T, (T The state of the button is output for a serial monitor.

(HIGH) T,

ERAIN//C RV (Pushed =0 and released =1)
RENET T T 20T HUT-IREEN T A button is pull up --and the released position is 1 (HIGH).

BArduino COH>FIVFOJS L Sample program of Arduino C: DigitallnputPullup
*Arduino &% Ffjl> 02 Digital > DigitallnputPullup CR % > Z 9 L LEDAS 5k %) %2 HidriAdr
RDC-104: pinMode(2, INPUT_PULLUP) & digitalRead(2) DE > & E% 205 1 2ICZEHT 5,
RDC-ESP32: ¥ 2% 2 H518ICEET %,

void setup () {
//&art serial connection
Serial.begin (9600) ;
//configure pin2 as an input and enable the internal pull-up resistor
pinMode (2, INPUT_PULLUP) 5 6DC—104: EV&ES%2h5 12 (T2 #  The pin number is changed in 12 from 2. )

6DC—ESP32: EL&E%2h5 18 (289 % The pin number is changed in 18 from 2. )

pinMode (13, OUTPUT) ;

6DC—ESP32: ELES#% 13 55 19 [T F S The pin number is changed in 19 from 13. )

}

void loop () {
//read the pushbutton value into a variable
int sensorVal = digitalRead(2);
6DC—104: EV&ES%2A\5 12 [ZZ5H The pin number is changed in 12 from 2. )

6DC—ESP32: EL&ES%2h5 18 [ZZH 9 % The pin number is changed in 18 from 2. )

//print out the value of the pushbutton
Serial.println (sensorVal) ;

// Keep in mind the pullup means the pushbutton’s

// logic is inverted. It goes HIGH when it’s open,

// and LOW when it’s pressed. Turn on pin 13 when the
// button’s pressed, and off when it’s not:

if (sensorVal == HIGH)

{
) ; 6DC—ESP32: ELEE% 13 55 19 [T£H S S The pin number is changed in 19 from 31. )
14

digitalWrite (13, LOW

} else {
digitalWrite (13,

HIGH) ; 6DC—ESP32: ELEE#% 1355 19 [TZT S S The pin number is changed in 19 from 13. )
4

1

/
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QMEFRNREERE L Y - -FRHER LED LBAS &t Y TillEE

Infrared range sensor of board internal organs---Distance surveying by an infrared LED and a brightness sensor,
@ ArduBlock > 7170455 L Sample program of ArduBlock: IR distance

+ ArduBlock ¥ — A O — K &, PC/MyDocuments/Arduino/ N\l & LU =% >~ 7 )V 7 % )L & [RDC
ArdublockSamples] IZ. 7 7 1 J)V% [b04 RDC IRdistance.abp)] THfIEH T WVE T,

* ArduBlock source cord is stocked in the sample folder arranged to PC/MyDocuments/Arduino/ [RDC_ArdublockSamples] by the file name [b04_RDC_IRdistance.abp].

£3 —

wi /

- SEXRE4 distance
RIEXRIS{E XTSI D e
MR IR RIBRE Y

2W=20)

<, )y . AW > vl i
A= 2 o2 ST | " distance

S FIMEED

RDC-ESP32

R—ROIRHERLED LI & ¥ 2> TH4
YiE coOmEZRND £9,

The distance to the target thing is measured
using an infrared LED of a board and a brightness
SENsOr.

10cm FRE X TOHEZFHITE X I,

The distance up to about 10 cm can be measured.

B (BdH 0 FEA) 22U 7IVEZRICH)
L%d,

The numerical value (There are no units.) is output
for a serial monitor.

TGMIMRNE L, AR R Lixno LMl E
FH Ao

Such as a target thing is black, when infrared rays
aren't reflected, you can't measure.

b MEETRSMRIERE

B Arduino C DY 7))L FO%5 S L Sample program of Arduino C: IR distance
A F 7 27 >RDC_samples>b04_RDC_IR_distance (JR#4R LED & HH2 &2 24 CHlEEd %)

(Which do a ranging are an infrared LED and a brightness sensor.)

// Definitions.

const int BUFFER SIZE = 45; // use an odd number

// Global variables.

double buf [BUFFER SIZE]; // Analog readings at 100khz & stored here
double out [BUFFER SIZE]; // output of filter stored here.

int buffer index; // Interupt increments buffer

boolean buffer full; // Flag for when complete.

double a0,al,a2,bl,b2;
double f,bw;
double r,k;

// filter kernel poles
// frequency cutoff and bandwidth
// filter coefficients

int LEDonoff;

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

void setup() {
for( int 1 = 0; 1 < BUFFER SIZE; i++ ) {
buf[i] = 0;
out[1i] = 0;
}
buffer index = 0;
buffer full = false;

// 1nitialize serial communication at 9600 bits per second:
Serial.begin (57600) ;
while (!Serial) { // For STEM Du RDC
}

pinMode (11, OUTPUT) ;

pinMode (12, INPUT PULLUP) ;

7
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// Lets sort out the filter variables before we end setup.

// Cut-off frequency.

// We are looking for a 38khz IR TV remote.

// F is fraction of the sample frequency

// It has to be between 0 and 0.5. Therefore, the interupt
// needs to be at least *double* the bandpass frequency.

// I picked 100khz as a nice number to scale from.

// So, £ = (100khz * 0.38) = 38Khz
//f = 0.38;
f =0.4;

// Bandwidth (allowance) of bandpass filter.

// Same principle as above (fraction of 100khz) .

// We are using this filter to get rid of ambient environment
// noise. 20khz seems like a big band, but I wouldn’t expect

// there to be much in the khz. You can fine tune downwards.
//bw = 0.2;

bw = 0.2;

// Maths. Read the book. Does the trick.

r=1- (3 * bw);

k=1- (2 *r * cos(2 *PI *£f£f) )+ (r *zr);
k=k/ (2 - (2 * cos(2 *PIL *£f ) ) );

a0 = 1 - k;

al = (2 * (k-r) ) * (cos( 2 * PI * £ ) );

a2 = (r *r ) - k;

bl =2 * r * cos( 2 * PI * £ );

b2 =0- (r *r);

LEDonoff = 0;
}

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

// read the input on analog pin A2 of Ph.T:
//int sensorValue = analogRead (A2);

if( buffer index >= BUFFER SIZE ) ({
buffer index = 0;
buffer full = true;
}
else 1if ( buffer full == false ) {
buf[ buffer index ] = (double)analogRead(A2);// For STEM Du RDC-104
A4 for RDC_103. A6 for RC_ESP32

buffer index++;

}

// print out the value you read:
//Serial.println (sensorValue) ;

if ( buffer full == true ) {

// Run the input buffer through the filter
output = doFilter();

// We are going to transmit as an integer
// Move up the decimal place
//output *= 1000;
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//output —-= 50;
output *= 1000;
output -= 600; // Offset tuning

//Serial.print ( (int)output );
//Serial.print (“,”);

output = 12000/sgrt (output); // Amplify
Serial.println( (int)output );

// Reset our buffer and interupt routine
buffer index = 0;
buffer full = false;

}

if(digitalRead(12)<1) {
analogWrite (11,0);
}
else(
int slider = analogRead(A3);// For STEM Du RDC-104.
A7 for RDC-ESP32
analogWrite (11,map(slider,0,1023,0,255));

// This filter looks at the previous elements in the
// 1nput stream and output stream to compound a pre-set
// amplification. The amplification is set by a0,al,a2,
// bl,b2. Please see the linked book, above.
double doFilter() {

int 1i;

double sum;

// Convolute the input buffer with the filter kernel

// We work from 2 because we read back by 2 elements.
// out[0] and out[l] are never set, so we clear them.

out[0] = out[1l] = 0;
for( i = 2; 1 < BUFFER_SIZE; i++ ) {
out[i] = a0 * buf[i];
out[i] += al * buf[i-1];
out[1i] += a2 * buf[i-2];
out[i] += bl * out[i-1];
out[1i] += b2 * out[i-2];

}

// Bring all the output values above zero
// To get a well reinforced average reading.
for( i = 2; i < BUFFER SIZE; i++ ) {
1f( out[i] < 0 ) out[i] *= -1;
sum += out[i];
}
sum /= BUFFER SIZE -2;

return sum;

A5 for RDC-103
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@RZA4 24— Slider

H—R I FIZIVADEVEE) - - « 54 F— DB L TH — KA EE
Servo Il (digital input pin connection)---Servo rotatives according to the location of the slider.

@ ArduBlock 47V 705 S L Sample program of ArduBlock: Servo_Slider

A1 F 7w 7 >RDC_samples>c04_RDC_Servo_Slider + ArduBlock ¥ —2Z — Fi&, PC/MyDocuments/Arduino/ A&
L7zY > 7))V 7 4+ )L R [RDC_ArdublockSamples] i, 7 7 1 )L% [c04_RDC_Servo_Slider.abp] TSN TVET,

* ArduBlock source cord is stocked in the sample folder arranged to PC/MyDocuments/Arduino/ [RDC_ArdublockSamples| by the file name [c04_RDC_Servo_Slider.abp].

014567891013
RDC-104 RDC-ESP32 2 g\
TUHAILAFAEY No. digital input pin a4 value

STEM Du /R DAY — R T A servo is moved at a standard servo block of the
Oy 7 T —hZz#HNLET, STEM Du output subpopulation.

AT A B =AY — ROBRHHIF| A data value of a slider is output.

Xy EY T LTHINLE T, The mapping is made the drive reach of the servo.

-

B Arduino C DY 7 ILTES T L Sample program of Arduino C: Knob

A F DR > Servo > Knob (AT A X —DAEIC L U TH— R ElEEd %)
(A servo rotatives according to the location of the slider.)
myservo.attach(13) DE V&SP — Rt LIt € DOFSICEHET 5,
potpin=0 DEFF%Z 00D A3 ICEHET %,

#include <Servo.h>
Servo myservo; // create servo object to control a servo

int potpin = A3; // analog pin used to connect the potentiometer
(RDC104: EUBEEARASAHT—ELES A3IZZHT B, The pin number is changed in slider pin number A3.

@DCEspszz EVBEBERSAE—EVEE ATITZLHET S, The pin number is changed in slider pin number A7. )

int val; // variable to read the value from the analog pin

void setup ()

{

myservo.attach(13); // attaches the servo on pin 9 to the servo object

}

6DC104: EUBESEZ Y —REHELEEVBEEICZHET S It's changed in the pin number which did servo juncture of the pin number. )
6DCESP32= EUBEEZH—REHELEEVEESIZZHET S It's changed in the pin number which did servo juncture of the pin number. )
void loop ()

{
val = analogRead (potpin); // reads the value of the potentiometer (valu
between 0 and 1023)
val = map(val, 0, 1023, 0, 179); // scale it to use it with the servo (valu
between 0 and 180)
myservo.write (val) ; // sets the servo position according to the scale
value
delay (15) ; // waits for the servo to get there
}
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15.12.2. §I5E# 7 3 #IB Option use example
OY—R (77O AHDE L) Servo connected to an analog input pin terminal

@ ArduBlock ¥ > 7))V 7155 I Sample program of ArduBlock: ServoAnalogin

ArduBlock ¥ —Z a— R, PC/MyDocuments/Arduino/ ~Nfdi& U7zt > 7 )L 7 % )L X [RDC_ArdublockSamples] i, 7 7 1 L4 [b09_
RDC_ServoAnalogin.abp] THENTVE T,

* ArduBlock source cord is stocked in the sample folder arranged to PC/MyDocuments/Arduino/ [RDC_ArdublockSamples| by the file name [ b 09_RDC_ServoAnalogin.abp].

—_—
FTIB)IR—k (E2) # 4 D18 (Mega) =

F2E BG2N—2) LRl

s S Vo3 ey
[Tower Prﬁ% D18 (Mega)
|

[sGe2

— STEM Du IR DFEHEY— | Servo is moved at a standard servo
) ®8 D18 (Mega) D18 Oviega) A7y 7T —RzHML block of the STEM Du output
aw £ 90 DI Qvizga) %9, subpopulation.
D20 Vi) N7 FnrJR— k| Sensor is connected with a button
D21 (viega) Y ZDEWT, AJIN and an analog port, and the angle is
) ®8 4 D18 (Mega) WA HIGH 7» LOW M T £ [ 7%z % changed by whether input is HIGH or
an 40 D23 (Vika) AET, LOW.

2l — R S T ORI

An example of a clamp for 2 axis servos

Truagir s TR VR
Analog terminal: pulldown setting
AO D18(Mega)
Al D19(Mega)
A2 D20(Mega)
A3 D21(Mega)
A4 D22(Mega)
A5 D23(Mega)
@ Arduino TEBLZZC T T L
#include <STEMDu.h>
#include <Servo.h>
STEMDu STEMDU robot = STEMDu () ;
Servo servo pin 18 setup()
{
servo _pin 18.attach(18,530,2600);
}
void loop ()
{
if (( ( STEMDU robot.readPush() ) == ( HIGH ) ))
{
servo pin 18.write( 90 );
}
else
{
servo_pin 18.write( 10 );
}
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=R (TIR2IVADE#ER) Servo connected to an Dijital input pin terminal

@ ArduBlock %> )L/ 1 Sample program of ArduBlock: ServoDigitalin

+ArduBlock ¥V —Z J— R, PC/MyDocuments/Arduino/ ~\EdiE U7zt > 7 )7 # )UK [RDC_ArdublockSamples] Ic, 7 7 1 )L4% [b06a_
RDC_Servo.abp] TN TNET,

* ArduBlock source cord is stocked in the sample folder arranged to PC/MyDocuments/Arduino/ [RDC_ArdublockSamples] by the file name [b 06a_RDC_Servo.abp].

014567 89 1013
RDC-10 RDC-ESP32

s

T/G')I/)UJI:/ No. digital input pin

o — R —T )V,
BRBOET, Erayi—(
Bfiax s 2—) D6 BEHO.V
Hit @, S(EE) &tk bbe
VC%LJ&%‘?@‘ =)
A servo cable has polarity. The one of the connector Ground-
>Black© , Voltage ->Red®, and Signal ->

Yellow is put in all together.

2 —RH 7 Z o TOHIN

An example of a clamp for 2 axis servos

R—Fk (E) %8 €D10

Rey—R = —
1 angle

SUPG2 SYUDE /4

STEM Du /1% DOfE#ES— R 71w 7 Y —3R | Servo is moved at a standard servo block of the STEM Du

ZEINLET, output subpopulation.
BUCTF BRI Z AN D &Y —REA O E THRE When the waiting time is just put in, a servo moves to the
MEXTHEET, designation location with peculiar speed.

VE—RZ2fioTHIMN ATy 7T EIREBRE When the waiting time is put in every small step using
B AND LD DB C EATEET, repeat, it can be moved slowly.

B Arduino CDYFIVTAGSL H—FKBEEETS Sample program of Arduino C: Sweep
2 FOHl > Servo > Sweep (U —RAHAEET B)
myservo.attach(9) D ¥V HE S 2T —R2HHki LIt € OFRZITEIET %,

#include <Servo.h>

Servo myservo; // create servo object to control a servo
// twelve servo objects can be created on most boards

int pos = 0; // variable to store the servo position

void setup ()

CE‘/%%{— 9 MSIERELI-EVFESIZIEET % The pin number is changed to the pin humber connected from 9. )
myservo.attach(9); // attaches the servo on pin 9 to the servo object

}

void loop () {
for (pos = 0; pos <= 180; pos += 1) { // goes from 0 degrees to 18
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degrees
// 1in steps of 1 degree
myservo.write (pos) ; // tell servo to go to position in variable 'pos'
delay (15) ; // waits 15ms for the servo to reach the position
}
for (pos = 180; pos >= 0; pos -= 1) { // goes from 180 degrees to O
degrees
myservo.write (pos) ; // tell servo to go to position in variable 'pos'
delay(15); // waits 15ms for the servo to reach the position

@.BEHENEE Y - - - BEEIERYE Y THEE By an ultrasonic range sensor, ranging.

@ ArduBlock > 717045 5L Sample program of ArduBlock: Ping

* ArduBlock ¥ — A I— R, PC/MyDocuments/Arduino/ & U 7z H > 77 #+ )L X [RDC_ArdublockSamples] iZ. 7 7
4 )V% [b03_RDC_Ping.abp] THMENTVE T,

* ArduBlock source cord is stocked in the sample folder arranged to PC/MyDocuments/Arduino/ [RDC_ArdublockSamples] by the file name [ b 03_RDC_Ping.abp].

istance
FRmEm oy ¢ QI

(R ISHsagl distance

Y7 IARED s @I

-4l .8

- putin a socke
RDC-104 RDC-ESP32
i Rt > Y HC-SRO4 TREAEZ D £ 97 The distance is measured in ultrasonic range sensor HC-SR04.

Ny MRS I IR T e 2 U AR E T, An ultrasonic range sensor is put in a socket.

o7 KSHER LU T TLIZE W, Please often confirm the pin name and install it.
(RDC-104:Echo/Triggerid Eb5E ¥/ 1 LICHEKIENES) (Where is RDC-104:Echo/Trigger also connected to pin 11?)
(RDC-ESP32:Echo/Triggerid b5 ¥ 1218 iENEd,) | (Where is RDC-ESP32:Echo/Trigger also connected to pin 12.)

HEt RS ) 7V EZRICH I LET, The distance is output for a serial monitor.

M Arduino CODY 717045 5 L Sample program of Arduino C: Ping
27w FDffl > 06.Sensors > Ping (HC-SRO4 &t >4 TRl %)
RDC-104:const int pingPin=7 DY VF 5% 715 11 ITBIET %,
RDC-ESP32: EVHSZMHTZ L YOYVESIC 12ICRIET 2.

this constant won’t change. IT"s tThe pin number
// of the sensor’s output: -
0 q . = LS = \E - q . .
cong int pingPin = 7; 6DC 104 E2&S% 7 > 11 [ZEE The pin number is chenged in 11 from 7. )

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

}

void loop () {
// establish variables for duration of the ping,
// and the digtance result in inches and centimeters:
long duration, inches, cm;

// The PING))) is triggered by a HIGH pulse of 2 or more microseconds.
// Give a short LOW pulse beforehand to ensure a clean HIGH pulse:

pinMode (pingPin, OUTPUT) ; ‘,”

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

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

duration = pulseln (pingPin, HIGH) ;

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

Serial.print (inches) ;
Serial.print (“in, “);
Serial.print (cm) ;
Serial.print (“cm”) ;
Serial.println() ;

delay (100) ;
}

long microsecondsToInches (long microseconds) {
// According to Parallax’s datasheet for the PING))), there are
// 13.746 microseconds per inch (i.e. sound travels at 1130 feet per
// second). This gives the didtance travelled by the ping, outbound
// and return, so we divide by 2 to get the didtance of the obdacle.
// See: http://www.parallax.com/dl/docs/prod/acc/28015-PING-vl.3.pdf
return microseconds / 74 / 2;

}

long microsecondsToCentimeters (long microseconds) {

// The speed of sound is 340 m/s or 29 microseconds per centimeter.
// The ping travels out and back, so to find the distance of the

// object we take half of the distance travelled.

return microseconds / 29 / 2; ‘/,’

QHEENEE T Z2EEYIAREE Z A > B L—AIfE S5, Practics
The example which uses an obstacle ranging sensor for obstacle avoidance and linear trace.
[(77)v3) X L)
Ty Y TIA Y P L—AZ LEMOEHEL., HE
YT GICEREY) ZFHRT S &, 20 an T TlRLETT
TV, EEVOAEDIAR, ZTDNTTA 2 N —
AZATS LW TTEIZ T I LLET,

ISR IR B T4 Ol T — 2l | TfEZEY ] * [Threshold value] is decided based on the actual measured data
F— 2l | I CEEE B AEEEE T COHEFH T — & IcE,D at the environment bottom which makes "the linear measured

"o

X[ LIV 2D ET, data value" "the measured data value of the obstacle” move which
become a branch condition.

- B, AR R AR E S L, Tu I LLED, The working speed and the rotationving hour are adjusted and
programed.

CIREICEDE T, FRZED T ENHEETY . A production is made according to the environment, and it's

important to be crowded.

< @ERD gl 2L TCOWETMN, X 7Eh] % Asample of the next page is using "turning” for a movement order,
H9HLTEET, but it's possible to use "tank movement".

W2E 7075 L&, Secl5.94 ICHEHLTVWET, BIRITZI WL,
Program is carried in Sec15.9.4. Please refer to it.
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.o/t Y. - c@EERE/ 7O 5 L TEIE  The colorisrecognized, It's used for the program condition.

i

BRIt I &k B RETCRIEE The catoptric light measure by the color another light sensor.

FRIN | IV | HINL | BIXN)L | #HIANL Pt
S5 ORREES Red Green Blue Black Yellow White
il - | - | - | - >

RDI-221Red
140 810 790 890 180 400

RDI-222Green
670 310 680 680 85 95

e

RDI-223Blue

I

3830 750 630 810 760 410

nHYe YT A & T WYt It's possible to be to use a light sensor and measure the color of
Rale B T L AMRETT, the object

IRICE NIz &, I5ic & B A program by a conditional branch makes them recognize
Il LT A2 EAREEICR D F£ 97, | the color applied a floor, and becomes possible to behave.

B Arduino CODHY > 7)1V 70O% 5 L Sample program of Arduino C: AnalogReadSerial
Ay F D] > 01.Basics > AnalogReadSerial (707 ASj%Z2 ) 7 )= 2T %)
AnalogRead(AQ) D ¥ v & 5% RDC104 N\t VY EFHlH LIz ¥ VB SICEHT 5,

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

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

}

// the loop routine runs over and over again forever:
void loop () {
// read the input on analog pin O0:
int sensorValue = analogRead (AO); ERTIEVESISEET S )
// print out the value you read:
Serial.println (sensorValue) ;
delay (1) ; // delay in between reads for dability

/
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@.RCAVINREVY « « « 1 EHIITAHAEEMETEET.

@ ArduBlock > 7L 7055 L WTAVRSAEY 2 —)V 3TV SR Bk o —
* Block ¥ — A a1 — K &, PC/MyDocuments/Arduino/ N\ ¥l @& L 7z %> 7 )L 7 % )L & [RDC_
ArdublockSamples] Ic, 7 7 V% [bO8_RDC_QMC5883.abp] THMIN TV E T,

2| £
XAVT AT LO)
> W=7
P& (T2 7

Integer,

" Integer

AVNRE 370y 7@38EPTT, (TS5—HHTIAVN
IWTEZEA)
! CEEDY Y7 1VEERLT ( e
X AL HAOE |5 FEEE
. N 0 360
HE 90 1 EHANIT
S 180 i
T 270
— _'SECFTm“ ST STEM Du 7O DaVINA AU
o = Ty Y RENET, QMC5883 2%
3s0L SoL A HoEzE) 7IIVEZZICH L
2SDA SDA F9,
G GND
Serial printfy]
DAV S N E S INIOF e Heading = 3.76 Degress = 215.19
PETI2C VA 7y MCHRLET, Heading = 3.02 Degress = 172.90

Heading = 0.81 Degress = 46.65

B Arduino COH 7V 7A%5 S5 L Sample program of Arduino C: QMC5883_compass
A7 F D] >[DFrobot_QMC5883]> [QMC5883_compass] THMEN TV X T,

WE USRI 3z 39 > )Ly —Aa— R [QMC5883_readRaw] MHE#IENTWET,

s

* @file QMC5883 compass.cpp

* @brief The program shows how to realize the function com-
pass.When the program runs, please spin QMC5883 freely to ac-
complish calibration.

* @n 3-Axis Digital Compass IC

@copyright [DFRobot] (http://www.dfrobot.com), 2017
@copyright GNU Lesser General Public License

@author [dexian.huang] (952838602@gqg.com)
@version V1.0
@date 2017-7-3

% o X X X X %
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DFRobot QMC5883

void setup ()

{

{

wiring!”);
delay (500) ;
}

compass.
compass.
compass.
compass.

compass.
compass
compass.
compass.
}
}
void loop ()
{

Vector norm =

tion.com/

if (heading <

}

#include <Wire.h>
#include <DFRobot QMC5883.h>

compass;

Serial.begin (115200) ;
while (!compass.begin())

Serial.println (“Could not find a valid QMC5883 sensor, check

if (compass.isHMC () ) {
Serial.println(“Initialize HMC5883") ;

setRange (HMC5883L RANGE 1 3GA);
setMeasurementMode (HMC5883L CONTINOUS) ;
setDataRate (HMC5883L DATARATE 15HZ);
setSamples (HMC5883L SAMPLES 8);

else 1if (compass.isQMC()) {
Serial.println(“Initialize QMC5883") ;

setRange (QMC5883 RANGE 2GA) ;

. setMeasurementMode (QMC5883 CONTINOUS) ;

setDataRate (QMC5883 DATARATE 50HZ) ;
setSamples (QMC5883 SAMPLES 8);

compass.readNormalize () ;

// Calculate heading
float heading = atan2 (norm.YAxis, norm.XAxis);

// Set declination angle on your location and fix heading
// You can find your declination on: http://magnetic-declina-

// (+) Positive or (-) for negative

// For Bytom / Poland declination angle is 4’26E (positive)
// Formula: (deg + (min / 60.0)) / (180 / M PI);

float declinationAngle = (4.0 + (26.0 / 60.0)) / (180 / PI);
heading += declinationAngle;

// Correct for heading < Odeg and heading > 360deg

0) {

heading += 2 * PI;

RDS4WD55 Omnidirectional Robot
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G . EE /vty o « « MPU-6050 YU TIVE=Z
@® ArduBlock > 7 1v7R45 5 L

* Block ¥ — X a— K&, PC/MyDocuments/Arduino/ ~NEli& L 7z > 7))L 7 % )L A [RDC_ArdublockSamples] <. 7 7+ )LV%& [b09_RDC_
MPUB050.abp] TIMENTVET

STEM Du AJJRD Ty 7 72V E 9, kR Y v 1t 23 MPU6050 7052V

TIVEZXICH T LUET,
: | IEEL 70Oy 713, BRZ7O05 5 LORT—DO0DELHIH

T S T LATEE LA,

| BHMANS LA VNAIVTIS—ICBZRVET,
| BRDINT A — 2 &FERTSEFIECEB TR LTLIEEL,

/ MPU6050 Temperature Sensor

SE= & & 7 -
RDC-104 F ‘ o 0 wn vatue MPU6050 Gyro X axis
BIE RIS E % 82ES D e
AR MPUG050 Acceleration X axis
# RDI-9250 4/RKDN\w el
RDE : . weoloraitien 3¢t [ GiEse I
H—ETIOAIFERL SVTIELD oo

VCC, GND, SCL, SDA
AU RO—5Y Ay L DRREE
EhETELAHERELT =
EALET. BEEIRAE
B Arduino COY 7L 7O% S5 L Sample program of Arduino C: MPU6050 _test

Ay F 7 27 >RDC_samples>c07b_RDC_MPU6050_test

// MPU-6050 Short Example Sketch
// By Arduino User JohnChi

// August 17, 2014

// Public Domain

#include<Wire.h>
const int MPU=0x68; //I2C address of the MPU-6050
intl6 t AcX,AcY,AcZ, Tmp, GyX, GyY,GyZ;

void setup () {

Wire.begin () ;

Wire.beginTransmission (MPU) ;

Wire.write (0x6B); //PWR_MGMT_1 register
Wire.write(0); // set to zero (wakes up the MPU-6050)
Wire.endTransmission (true) ;

// Wire.beginTransmission(MPU);
// Wire.write(Ox1B); //FS_SEL register selects the full scale range of the gyroscop
outputs
// Wire.write(0); // seto to +-250deg/s 00011000 +-2000deg/s
// Wire.endTransmission(true);
Serial.begin (9600) ;
}
void loop () {
Wire.beginTransmission (MPU) ;

Wire.write (0x3B); // starting with register 0x3B (ACCEL_XOUT_H)
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Wire.endTransmission (false);

Wire.requestFrom(MPU, 14, true); // request a total of 14 registers
AcX=Wire.read()<<8|Wire.read () ; // 0x3B (ACCEL_XOUT_H) & 0x3C (ACCEL_XOUT L)
AcY=Wire.read()<<8|Wire.read () ; // 0x3D (ACCEL_YOUT_H) & 0x3E (ACCEL_YOUT_
AcZ=Wire.read ()<<8|Wire.read () ; // 0x3F (ACCEL_ZOUT_H) & 0x40 (ACCEL_ZOUT._

Tmp=Wire.read () <<8|Wire.read() ; // 0x41 (TEMP_OUT_H) & Ox42 (TEMP_OUT.L)

GyX=Wire.read ()<<8|Wire.read() ; // 0x43 (GYRO_XOUT_H) & Ox44 (GYRO_XOUT_L)
GyY=Wire.read ()<<8|Wire.read() ; // 0x45 (GYRO_YOUT_H) & 0x46 (GYRO_YOUT_L)

GyZ=Wire.read()<<8|Wire.read() ; // Ox4T (GYRO_ZOUT_H) & Ox48 (GYRO_ZOUT_L)

Serial.print (Y"AcX = V) ; Serial.print (AcX / 1638.4);
Serial.print (Y | AcY = %) ; Serial.print (AcY*0.0054);
Serial.print (Y | AcZz = “); Serial.print (AcZ);

Serial.print (™ | Tmp = “); Serial.
print (Tmp/340.00+36.53); //equation for temperature in degrees C from datasheet
Serial.print (Y | GyX = “); Serial.print(GyX / 131);
Serial.print (™ | GyY = Y); Serial.print (GyY);
Serial.print (™ | GyZz = “); Serial.println (GyZ);
delay (333);

3). Lr¥ —F7—xaHl

1. [MPU6050_test.ino)] ZEHZXIAALER A IV R—FRO IO T T LNFETENTVBIR
REDFIC, Aruduino O [V V7 IVEZZ— | Zflio TR VY ODEZANRS LN TE
¥, UTINVEZR—TES XS sample 77T LEERLTWVET)

2. Aruduino® [WV—IV ]| = [ U T IVEZ X —|
OV e BHEVY)TIVEZZ—HEHIVE k

\ 4 WO, U7 NWERALTE I ENRRENET,

N 3.VUTINWNEZRZR—TY VHEEMHER LUIENE T —

® MPUG050_test | Arduino 1.0.5-2 = ©
TN RWE RvFE UM NS

L | ZPEEZITVE T, (USB r— 7 WD X )

L . I 4. USBr—7 )Wz LT, 7—2aHll7Zz 81k
S LET. YUTAESA—Y Y ROORHIEE
%;;;w,‘k(w;‘;“}z‘ii' ) ooz - \ﬂw—\_ ﬁ—\‘yb\\{fjé:—ﬂ: L/ i '3”0) ‘Z‘-\\ E&gﬁ{:{ \\\g% LC tﬁ D i ‘—d—o

5. VUTVINEZR—NLEFIRY T M Eica—
(Ctrl+C). X—=A F (Ctrl+V) LTEftixn 7= 7
BT 2 &0 5 <k £,

6. USBY—7)IV7ZkNT, af T zEIELTH
Ha¥—LTL7EEL,

&, ArduinoC O > 7L MPUB050test TO LU 7 )LE= Z—TF,
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