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SPEC

UNO R3

Atmega328 micro controller

P A 7~12V

14 Digital I/O Pins (6 PWM outputs)
6 Analog Inputs

32k Flash Memory

16Mhz Clock Speed

(ig.m'

(@) z

ke ER
Y15 a4 @] 1
;‘55&4 o) mewr

jucc
1‘?)1 ADXL 235

3% JI& % sensor

old w1 £¥3¥ 3% +3/-3g SAHAY

AHZEH E2t0|B
724 : 50 * 20(mm)

AC)
44 10
4>
=
rim
|
}—l
\\]
8
8
[0)]
0
[
[eb)
=
D

6-pin header
8-pin header
7124 : 85 * 55(mm)

v

AHEZ2EH

2EE A7t 185 24
AAHY 12V
AAHF 1 0.33A
£d B3 : 2.3kg*cm
4 © 45 % 45 (mm)
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SPEC
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% =o] : 9mm

=3 & : 1.5mm
s 0912

A F%F : 6g,
<  20Kg

ALE3s ¢ 10Kg

O3 &gt
A& @ ©400 mm
FA 03T

grol A MElE ¢ : 5~8Ke

Omni wheel
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=% 1 15g
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A3A A = B}

1.

Material A<

Material - &

Aol A F¢9 : 355 10°pa
o] W : 7850 kg/m®

Full scaled ] Modeling ¥ &4 zHdo = 3t}
O aw 7Y FERES 1/8F dho A%

a3 b(AA W) BodyE a4 Targeto = ??}E‘r
% a9 bg AnsysE °o]&3st HUFIHY W
Qe Ho o] g,

A 2da BAHES v wje] FHoR agbE T
oA 895 7HES we MES 54T

mlo
:(u)LL
2
oL
v

oft
-
BN
i
o,

A E& Steel ModelZ 341 gt}
¥ 34 21 FARHRE, IE 5)
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3. AnsysE ©o| &% TZ34 (FA WSt w2 AAW HIH)

» AAZA)

W21 | BAE | = A 1/87-%-A YR xE
(m) (m) (m) (kg/m®) (kg) (kg) FA(800/8)(kg)
1 0.9975 0.005 7850 245.87 30.73 * 100

> 344 3(1)

< 5

eMsY AN

=kl =l A A =] o A A o

= Hhi- 3 =0 @ W & ek =0 % W & 2k
k N i o T A o O T o 7 1.0 o
(kg) ) (N) (pa) (mm) (mm)
130.73 1282.50 641.25 29,190,000 0.08 17,857,000 0.00032
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» A ZA(2)

A 2] | WA E | F s A 1/8 -5 YR TEE
(m) (m) (m) | (kg/m? (kg) (kg) F71(800/8)(kg)
1 0.995 | 0.01 7850 490.52 61.31 100
> A2 T(2)

2w | wezo =2M2=H NS o o A A g o 2] A o

O(k; C'(_No) h W= g Tod g T5H e
(N) (pa) (mm) (pa) (mm)

161.31 1582.50 791.25 1,620,000 0.014 22,030,000 0.00039
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» A ZA(3)

A 2] | W R R RS 24| 1/8FFA YT
(m) (m) (m) | (kg/m®) (kg) (kg) A (800/8)(kg)
1 0.9925 0.015 7850 733.94 91.74 100
> 34 d3H(3)
Wy F 59

2 B | w=%g =2M2=H NS oy E2ha) A2 g = o 2] A o

O(k—g) C‘(_No) h W= g Tod iR Ted =
N) (pa) (mm) (pa) (mm)

191.74 1880.99 940.50 1,891,000 0.016 26,186,000 0.00047
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AA=A4)
A 21 | 9K E | 5 R A 1/87-5-A) R
(m) (m) m | (kg/m®) | (ke (kg) I A(800/8) (k)
1 0.99 0.02 7850 976.13 122.02 100

2wy | wigzg | oA2E AR A Ad | AAW Hd | A A

ke | @0 we g Fed | WYY | FoY LR R
(N) (pa) (mm) (pa) (mm)

222.02 | 2177.98 1088.99 2,190,000 | 0.019 | 30,309,000 | 0.00054

> o] FAE SRS FAVE SUbE el MER ek Skt

> o] FAVE SRS FAZE SUbECl Y FoH ER SR,

> o FAE SRS FAVE S7bE el SR e § B SRk,
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SPEC

o L Hj o ™ 74 5

1t

e o

[Hlo]=AH ]
7FZ : 515mm
A2 : 515mm
[#1¢] =]
W] & [r]= @130
[(RAD =]
S(r )=025
%9 4do] :30mm
[ZHY A% ]
A& ¢e=02.5
Hlo]x AW FA
1t

Ad 0 45c HE(1t)
(D) &< WA Wojx g AFAA 1A
(2) Aulel AAUWE 34

ot
ol

=]
T

SPEC

SHREEH

e

[Hlo]2 ZH Y]
742 : 515mm
AZ : 110mm

[#]
M=10

=0] :30mm

(D Z23Q] At UES 47 Yol Hlo]x =e9) 17

(2) BgAlo g o~ Ty de LAHAAFY
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u =g SPEC
[2H ]
L 72 ¢ 45mm
” ’f,/\f AZE  45mm
] [\‘o/’) 0o ¢
‘R
i %r [A1 A A ]
7F=2 © 60mm
o " L A% 45mm
o | o ¢ 717 19 =
L < =
T - = M=5
- - E (2]
P B
— L
7}E 42mm
AMZ 53.5mm
(D Hol= AW o 2Y, B, XAUE 2T
(2) AAY %= @ 9% (o}mad oo npzEs =2t
(3) 52 Omni wheelS A3 67} 3|HE o] &
2=z d SPEC
- BEE)
(&7 20t)
o 7]‘i : 150mm
" A2 @ 242mm
. [E712H]
o A5 012
i A AR

M2E Hol7k AFo] @120]7] °FFhe] eAkE FolA mjEA oz A A

S
N
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B
[
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ol
tjo
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H
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SPEC

[o}=2E wk]
REA S [r]: ©220

Zlo] : 440mm
7 3t
HE
[
(1) o}a4d vt AF 0400 mmeolal F77F 3T W8 Ty etet
(2) AA Y] 22y AFA7]= S A
2=z d SPEC

///\\\

j \

\ /

1 y
L

[Omni wheel]

ANd o EehE
P
A& D40

= 16mm
=% 15¢g

Omni wheel$} ZE 9} AZAsto] FgFx23 HFAIT
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d. AR 2 2 =9

a) A3 7FE515mm, A2 515mm, 459 EF ZE23Y © Z20mmx20mm Z°] 515mm
1H F2E 7FEd A Holx AW 7HES AB(45¢0)F &Fvjg 22ada 7]HE A9l
-~ W

5 wEA a9n A% By B 29S 9% I4Y F& T

L.

Ot

b) &4FuE AAY bR 150mm A2 242mm T4 2mm, EAHAE 0 @12

ddor rheste] 7o FAE WAE = AMEHE FHD dAINA

Aot
I

g BolsEe GEel A@sl @ F e A
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3. T2 99

a.

A

o

Zreo] =9st7] AR ALAQI 52 7Ts

#include<MsTimer2.h>

#define msDelay 1

mt x, y, z, x1, yl, zI1;

const byte PIN_ANALOG_X = 0;
const byte PIN_ANALOG_Y 1;

void clock()

{

Serial.print("accelerations are x1, y1, z1: "); // 7F&%E x,v,z5 PCol
A

Serial.print(" ");

Serial.print(x1, DEC);  // X ¢ 7}H%E gh& 103122 PCol A%

Serial.print(" "); /] FEAIRLE] SRl ale F7t

Serial.print(y1l, DEC); // Y %9 7F45% #h& 10X 9= PCol HF
Serial.print(" "); /| BEAFEe] Z7ro] TS =7}

Serial.println(z1, DEC); // Z 9] 7[I45% #S 10392 PCo A%
}

void setup()

{

Serial.begin(9600); /| AEEEE 9600 bps®E A A
pinMode(2, OUTPUT); // 2¥1 ¥ Wakdgt foz ARS8ty
pinMode(3, OUTPUT); // 3% A& 25 Ao = ARG}
pinMode(4, OUTPUT); // 4¥1 ¥ Wakdg fgoz ARS-gty,
pinMode(5, OUTPUT); // 5% #& 28 Ao = AFE )
pinMode(6, OUTPUT); // 6¥1 ¥ Wakdgt foz ALEghty,
pinMode(7, OUTPUT); // 7% A& 28 Ao = AFEF )
pinMode(8, OUTPUT); // 8% -2 Waxg foz ARt
pinMode(9, OUTPUT); // 9¥1 ¥ 28] oz A&3tr}

MsTimer2::set(100,clock);
MsTimer2::start();
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void loop() {
x = analogRead(2);
y = analogRead(3);
7z = analogRead(4);
x1 = (x—340)%*9/7;
yl = (y—340)%9/7;
z1 = (2—340)%9/7;

if(x1<40 & x1>—-40)1

// A0 Bo] Zk&
// Al B9 #e
// A2 o) gk

[e)

=

if(analogRead (PIN_ANALOG_X)<500 )

{
digitalWrite(4, LOW);
digitalWrite(5, HIGH);
delayMicroseconds(msDelay);
digitalWrite(5, LOW);
delayMicroseconds(msDelay);

digitalWrite (6, HIGH);
digitalWrite(7, HIGH);
delayMicroseconds(msDelay);
digitalWrite(7, LOW);

delayMicroseconds(msDelay);

if(analogRead (PIN_ANALOG_X)>600)

{
digitalWrite(4, HIGH);
digitalWrite(5, HIGH);
delayMicroseconds(msDelay);
digitalWrite(5, LOW);

delayMicroseconds(msDelay);

digitalWrite(6, LOW);
digitalWrite(7, HIGH);
delayMicroseconds(msDelay);
digitalWrite(7, LOW);
delayMicroseconds(msDelay);

ojd 2 1=

o}
o}

=

1}
=

9232

2%

o) =c}
o)}
%)=}
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if(yl<40 & y1>—40){
if(analogRead (PIN_ANALOG_Y)<500 )
{
digitalWrite(2, LOW);
digitalWrite(3, HIGH);
delayMicroseconds(msDelay);
digitalWrite(3, LOW);

delayMicroseconds(msDelay);

digitalWrite(8, HIGH);
digitalWrite(9, HIGH);
delayMicroseconds(msDelay);
digitalWrite(9, LOW);
delayMicroseconds(msDelay);
}
else if(analogRead(PIN_ANALOG_Y)>600)
{
digitalWrite(2, HIGH);
digitalWrite(3, HIGH);
delayMicroseconds(msDelay);
digitalWrite(3, LOW);

delayMicroseconds(msDelay);

digitalWrite(8, LOW);
digitalWrite(9, HIGH);
delayMicroseconds(msDelay);
digitalWrite(9, LOW);

delayMicroseconds(msDelay);

}

Efol FHe e = o gete] @AY 2Hwe Displaystd A AEeloldo] /Fs.
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x|

2 mme} W7o At AN 0 7HA] SEFs

#include<MsTimer2.h>
#define msDelay 100
nt xs,ys,zs,XJ,vi,zi

void setup()
{

Serial.begin(9600); [/ REE

pinMode(2, OUTPUT); //
pinMode(3, OUTPUT); //
pinMode(4, OUTPUT); //
pinMode(5, OUTPUT); //
pinMode(6, OUTPUT); //
pinMode(7, OUTPUT); //
pinMode(8, OUTPUT); //
pinMode(9, OUTPUT); //

void loop()

29 ¥
3
49
5%
6
7
8w
9w

rEl

r4
fo rlo rlo o o rlo rlo rlo

o o

s

xs = (analogRead(2)—340)#*9/7;
ys = (analogRead(3)—340)%9/7;
zs = (analogRead(4)—340)%9/7;

xj = analogRead(0)—512;
yj = analogRead(1)—512;

9600 bps= A7
Mo AL&FIY.
W0 Agsh

==
_=
WA
/\

T —

# oz AgFU

sg) Mo AT

WA Now AgFLh
9 Mo AP

A Mo AL
29 Mo AP

/| A0 O] Frg ohdRawm
/AL Be] g ohdmow
/) A2 Wl ke oldmam

if (abs(yj—ys*17)<5 && abs(xj—xs*17)<5) delay (500);

else if(yj>ys*17)
{
digitalWrite(2, LOW

);

digitalWrite(3, HIGH);
delayMicroseconds(msDelay);

digitalWrite(3, LOW

);

delayMicroseconds(msDelay);
digitalWrite(8, HIGH);
digitalWrite(9, HIGH);
delayMicroseconds(msDelay);
digitalWrite(9, LOW);
delayMicroseconds(msDelay);

%)=t}
%)=t}
o)}
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else if(yj<ys*17-5)

{ digitalWrite(2, HIGH);
digitalWrite(3, HIGH);
delayMicroseconds(msDelay);
digitalWrite(3, LOW);
delayMicroseconds(msDelay);
digitalWrite(8, LOW);
digitalWrite(9, HIGH);
delayMicroseconds(msDelay);
digitalWrite(9, LOW);
delayMicroseconds(msDelay);

i
if(xj>xs*17)

{
digitalWrite(4, HIGH);
digitalWrite(5, HIGH);
delayMicroseconds(msDelay);
digitalWrite(5, LOW);
delayMicroseconds(msDelay);
digitalWrite(6, LOW);
digitalWrite(7, HIGH);
delayMicroseconds(msDelay);
digitalWrite(7, LOW);
delayMicroseconds(msDelay);

}

else if(xj<xs*17-5)

{
digitalWrite(4, LOW);
digitalWrite(5, HIGH);
delayMicroseconds(msDelay);
digitalWrite(5, LOW);
delayMicroseconds(msDelay);
digitalWrite(6, HIGH);
digitalWrite(7, HIGH);
delayMicroseconds(msDelay);
digitalWrite(7, LOW);

delayMicroseconds(msDelay);

okl

=

A

2HE Zo
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JOY STICK

acceleration sensor

ABDVINO UNO

xl, o1,
A, 91, 2102299

xl, yl, z1 0 1 100
x1, yv1, z1 2 2 99
x1, y1, z1 1 2 100
x1l, yvl,z1 12 96
x1, v1, z1 2 1 99

x1, yv1, z1 -2 16

x1, yl, z1 95 0 16
x1, y1, z1 90 -1 16
x1, yl1, z1 91 -1 15
x1, yl, z1 92 -1 15
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A2 Add

delay 300, 4 =(50%)

delay 200, A4 =(50%)

TF&2 | A5 AN R) | 5T AZHR) T2 | FE AHER) | BT ATHER)
A 25 2.5s A 1.8s 25

o 25 2.5s = 1.8s 2s

=} 25 2.5s =} 1.8s 25

- 25 2.5s - 1.8s 25
A= 1.8s 25 A= 1.5s 1.8s
A5 1.8s 2s -5 1.5s 1.8s
>z 1.8s 2s >z 1.5s 1.8s
59 1.8s 25 o % 1.5s 1.8s

delay 100, FHZ=(50%) delay 1, WG =(50%)

&2 | A5 AZHR) | 5F IHXE) T2 | FE AZHE) | BT ATHER)
Gl 1.5s 1.8s il 1.5s 1.8s

=z 1.5s 1.8s = 1.5s 1.8s

=z} 1.5s 1.8s =} 1.5s 1.8s

< 1.5s 1.8s - 1.5s 1.8s
A= 1.3s 1.5s A= 1.3s 1.5s
A5 1.3s 1.5s -5 1.3s 1.5s
=z 1.3s 1.5s o>z 1.3s 1.5s
o9 1.3s 1.5s o9 1.3s 1.5s

delay300 255 delay200 25%

T | B AHR) | HFFAHER) || 75 | Fs A E) | 572 ER)
il 1.5s 2s il 1.3s 1.8s

< 1.5s 2s < 1.3s 1.8s

=} 1.5s R =} 1.3s 1.8s

9 1.5s 2s - 1.3s 1.8s
e 1.3s 1.8s A= 1s 1.5s
4 1.3s 1.8s A5 1s 1.5s
>z 1.3s 1.8s >z 1s 1.5s
T2 1.3s 1.8s T2 1s 1.5s
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delayl100 25% delayl 25%

T | BT AHER) | BEF AHER) s s AR | 5T AHE)
Gl 1s 1.3s Bl 1s 1.3s
< 1s 1.3s = 1s 1.3s
=} 1s 1.3s =} 1s 1.3s
% 1s 1.3s - 1s 1.3s
S 0.8s 1s A=} 0.8s 1s
A5 0.8s 1s a5 0.8s 1s
<>z 0.8s 1s >z 0.8s 1s
9 0.8s 1s 9 0.8s 1s

N A 4

delay® W27 Fol® AA delay ©)do =
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F351 AATF884 82 AIY

7}, oFFo] %[ Arduino]

ofFolt 9EAAE JWor d Wl ME vlo]az AESHh AVRS /WoR @
BHEZ o]Fo]A Qi FHoE= Cortex—M3E o] &3k A% (Arduino Due)®= U3, AZE o]
ke 98 53 3 (IDE)o] t}. o}Foliy thol A¢A Al 2HE S ol
LEDY EHel Z& 95 dx FAES SAFO=ZN 43 Fsatgo] 7hseh 18 e

ol = v} w3 Z A, TEAA, Max/MSPe} & AZEQOE A%d 4= gt}

obFolme] 7HE F AL volARAEEHE fA TN & A kA o
AVR 2ol WinAVRZ HAudste], ISPEAE 3 dR=5 doksts 5 WARE
Hg& A okek=E Hlal, obfolm= HudE FHelols USBE S d==s 44 &

QL. ek opFolwi the wEe| s vwd AAs
e ole] 058 B AQér) offolw nrel Hw

Pt 48 BEE A4 wED £98

4
20
kv

A spec

—Microcontroller ATmega328
—Qperating Voltage 5V
Saral U1 —Input Voltage (recommended) 7—12V
; g s —Input Voltage (limits) 6—20V
s am]... oy e —Digital 1/0 Pins 14
> \ —Analog Input Pins 6

—DC Current per I/O Pin 40 mA
woinue e —DC Current for 3.3V Pin 50 mA
—Flash Memory 32 KB (ATmega328)
e —SRAM 2 KB (ATmega328)
e —EEPROM 1 KB (ATmega328)
—Clock Speed 16 MHz

Cx g BA
ORI YmEAE .

CIxE 2= ® (2~13)

8 .. In-Circuit
Ll Serial Programmef

Hg

— Fol&ag Az ik S E ol HW 435t EE 9 2 9F dA FAES
AT ZN BAHH FEAE] ¥ EUE W= + A
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Y. &4 &[omni wheel]

LU L A BF FodSs 9= Ao 3PCS & 4PCSE Azelo] AF A 34
SHA| golw AJEtF-= o]F o] 7ledk Y])sAdnl ot
A & spec

. A& 1 D40
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Al F spec

— 1.95 V to 3.6 V supply voltage

— 1.6 V to 3.6 V interface voltage

— +2g/+4g/+8g dynamically selectable

full scale

— Output Data Rates (ODR) from 1.56 Hz
to 800 Hz

— 12—bit and 8—bit digital output
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