dulnvemyanaie nizsoumdmanszii

¥ d A P
nuﬂuﬂmﬂmwumsmaaummg

§N AKE-LIKE ROBOT

oo
WBAANA  Yyaym

WHUTING  AnBgns

& L9
I549
FBUML e soeeeeeeesssaessaesesstsnnsress
¥ MAF0 b1
munziou. 7? 634 bQ‘
i’u,;ﬁau?]21ﬁq255.p Lo,

ﬂ%tytmﬁwuﬁﬁsﬂudmﬁﬁwmm:iﬁﬂmmnwé’ﬂqmsﬂ%q_lﬁyﬁmﬂimmamﬁmfﬁﬂ
MATIIAINITHINTTNA
nadnanssumand
aoumaluladwszeeumndudrmammnianszda

Tnmsdnu 2549




LW

F

SNAKE-LIKE ROBOT

BY
MR. CHERDSAK BOONTHA
MR. NARAPORN  SITTIRIT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENT FOR THE DEGREE OF
BECHELOR IN DEPARTMENT OF INFORMATION ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2006




R

o 5t

=) = o ] o ot 2 =
H'J"l]ﬂﬂ'iiyiy'luwuﬁ HUIUARIHUDUMIIAGOUNUDI

Snake-like Robot

4 = Qs Q’. a o _a
Forindnu wEadng 1y sAase§1da 47015834

WIWUTING dnfign s¥ailse91da 47015840
919156M T sa.as. Jawe 5o

o t L4
WA, YUOFUS HEEAGR

TAUNIANEN 15ggnes Ienssumanstindia
ANIAINTINAIS AUNA
NN AINTTUATAUNA
sty 2549
L
L d
= =y L ar ey r é Qr
WygidwuiaduiI8funseydd ItiudounilavesnisAnyiaundngas
Imnssumanilindia ausdrmnssumans ao1dumaTulagnszspundudgunmisamnses

..........................

(375, Yava §5nu)

o9 = o I'd
919138 Ty WS

............ SO
] o,
(WA YUdTUT  iznay)

o 4 = o o
91915 0HAIUANYT YR IIWUT

Avlnfveanazdrmnssumand aonfumaluladwszenundudgammsaansed




-

p1sendinm

TEAUMIANEN

=
NN

Umisainmn

¥y o o o' J [
Tnsegufidlunisilszgadidnouianes MawsolfanTduniu Taoamisam
m3nruguuardInis Iiyessuaananats (Central Processing Unit) ¥in15dseunanafids
o 2 ¢ A o = A - 2 a dy a
uazaenis Iquoudiation Inaludnyaz@ouuuymsmiounvesy  dayniuiinish
oo =4 1 o 21 A - o o g o
Tassums3sema Tu Tagmesduuouddounuunsmisuiivesdadlualssmalnoiuds

s Yo 2F 4 : .
wu lddeeungeii Ififalassauivuiions: Idawsori il dduanialuniswam,

aoll1d

WusudEsuuumsndouiivesg

wFadng YU sHelszd1da 47015834
UNYUTTHT ﬁﬂ%‘fmfi“ sHanls2916 47015840
se.as. Jawn §5nw

AL Yadruy gaevayd

USgya a3 Frnssumanstuain
AVIIAINTFUATAUNA

AINITNAIAUNA

2549

Unfinge




Thesis Title Snake-like Robot

Student Mr.Cherdsak Boontha ID 47015834
Mr.Naraporn Sittirit ID 47015840
Advisor Assoc.Prof.Dr Pitikhate Sooraksa

Asst. Prof. Boonchana Purahong
Graduate Level  Bachelor Degree of Information Engineering
Department Information Engineering

Academic Year 2006

ABSTRACT

This project presents a Snake-like Robot by controlling servo motors to move the robot’s
body imitating a snake locomotion. This process can be done by using computer program and
microcontrollers. Servo motors are controlled by microcontrollers for tracking the desired angles

and the speeds. The project would help Thailand in term of development of robotic technology.
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Lows signal
amplifude

Wi 500 v WS o0mms CHTZ 29V 13 0ct 2006

06:30:01

Servo 6

Tek Run: 16.ﬁks:|'sr Sample
LIy

C1 Perlod
19.50ms
Low slgnal
amplitude

C1 freq
51.284 Hz
Low signal
amplitude

C1 +width
1.50ms
Low signal
amplitude

Ch | ERRY W3 o6ms ChT 723V 13 oct 2006

06:30:01

Servo 7

o

31 4.2 () g1ldyauRadveures lauaweiudasda 1 =0 Jurh
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ek Run: T0.0kS/s — Sample
K

C1 Period
19.50ms
Low signal
ampliltude

C1 Freq
51.284 Hz
Low signal
amplitude

"l €1 +width
: 1.50ms
Low signal
amplitude

V' 12 Oct 2006
06:30:01

Servo 8

31U 4.2 (o) sildgygnaiadveuyes luemosuaazd 7l =0 Jui

27

| or { 1 L4 o LY
13U 4.2 uamstadgnadidesnldnuguiuoud Iidavaradeiuduas

4 A « ° w ' A o P aw o v o da
ezmsuuiemluiwmazde ) Fedygpafideesn llifovusiudyaaiod 7

¥ ¥
MUNAMIYNA Usem 20 mS dmgnrmnlssaudy o

wunnee lUdsuanImums #i 4.1

a

o3 10 | arwndevesdyanauin | weslh | anunhevesduanawin
1 1,50 mS 2 | 1,50 mS
3 1.50 mS 1.50 mS
5 1.50 mS 6 1.50 mS
7 1.50 mS 8 1.50 mS

9

13199 4.1 A nunsreiiasnelfiaos Tukazdl 7 =0 Juif

& &
fuvaniidesenlilaruginiy




4.1.2 pswndouivesuoudine =1 Juf

317 4.3 uansninndoufivesjusudh =1 und

TeK Ran: 1o.dkS/le Sample
re

ms .

€1 Perlod

19.40ms
Low signal
amplitude

C1 Freq
31.548 Hz2
Low signal
amplitude

C1 +width
1.40ms
Low signaf
amplitude

13 Oct 2006

06:11:21

Servo 1

el

= a w o 1 3
U 4.4 pldyaruiaduoures lweimeTunnzd i =1 Sud
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C1 Period
19.50ms
Low signal
amplitude

Low signal
ampiitude

C1 +width
1.30ms
Low signal
amplitude

W 7 ARSIV
1Ch | A TRY M5.00ms Chi 7 2.9V 13 0ct 2006
06:15;02

Servo 2

C1 Perlod
19.50ms
Low signal
amplitude

C1 Freq
51.292 Hz
Low signal
amplitude

C1 +Width
1.19ms
Low slgnal
amplitude

WS ge s s ATV 13 ot 2006

06:11:33

Servo 3

ar LY 4 "

11l 4.4 (di0) gUdanaRadueres Inemesuaazd # =1 Ju1d

oo
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C1 Period
19.50ms
Low signal
amplitude

Ci1 Fre:_]l
51.292 Hz
Low signal
amplitude

C1 +Wwidth
1.50ms
Low signal
amplitude

/1 | T Y L8111 o 1) o e 20

13 Oct 2006
06:15:26

Servo 4

C1 Period
19.40ms
Low signal
amplitude

C1 Fretl:!|
51.548 Hz
Low signal
amplitude

C1 +Width
1.70ms
Low signal
amplitude

13 Oct 2006
06:12:24

Servo 5

117 4.4 (fo) gdygnaiadueures luemesudazs

ar

19 =1

30




[TeKk Run; 10.0k5{sr Sample
E N

C1 Period
19.50ms
Low signal
amplitude

C1 Fl'eﬁ
51.284 Hz
Low signaf
amplitude

C1 +Width
1.80ms
Low signal
amplitude

13 Oct 2006
06:16:05

Servo 6

8K Run: lO.QkS{sr Tample
[ 9

C1 Period
19.40ms
Low signal
amplitude

ci Fre;:!I
51.544 Hz
Low signal
amplitude

C1 +width
1.70ms
Low signal
amplitude

12 Oct 2006
06:13:11

Servo 7

w o o

117 4.4 (do) jUdygURadvRTDs

@ 1 W a = o
I?Nﬂ&ﬁﬂ‘iuﬂﬁgﬂ? 1 t=1 3UN
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TeK Run: 10.0K57s  3ample
H T ]

C1 Period
19.40ms
Ltow signal
amplitude

o s - 5 ] cirre

oo e d ELS“ISﬂZI
S : . : : : : : : ow signa
i : : : : : : : : o Y ampiitude

"] €1 +width
1.10ms
[ . . : : . . . . . Low

:_ ..... resolution

ms - 13 Oct 2006
06:16:30

Servo 8

o

31 4.4 (se) jUdggnaiaduoumes lsmefunasda i =1 Juid

nngUi 4.4 uerastsdagundissn ldaaugquyneud Idlidnuazadeduglanu

I1 - = 21 o @ o o e u’:
lani Fadgygnaiideeonlvzlidnvaziiudygnaiad alnwnanionue sz 20 ms

Qo

r ] » 1
dawgnnmnlissdudyapadivuaniidieen lilaumuiiussuandrs lddfinansmiunia

fla2
a3 1 -anundavesdyanain wo3i 11 | anundvesdyg mian
1 | 1.40 mS 2 1.50 mS8
3 1.19 mS 4 1.50 mS
5 1.70 mS 6 1.80 mS
7 1.70 mS 8 1.10 mS

=i J ot i o 1 o e = -
#ITHN 4.2 ﬂ']ﬂ’J'lﬂJﬂ%l"N‘ilﬂQWﬁ“];ﬁﬂ'lElslﬁHIE]'iI’Jl.Lﬂﬁgﬂ'J Nit=1IUMN




& = [ o'l = 4
4.1.3 MIUATDUNVOIYUIUATIIIN t=2 U

C1 Perlod
19.50ms
Low signal
amplitude

C1 Freq
51.272 Hz
Low slgnal
amplitude

C1 +Wlidth
1.50ms
Low signal
amplitude

13 Oct 2006
06:16:58

Servo 1

11U 4.6 jdygraiadueuses Tauemesudas

s

= a
A N =2 UM

33




ek Run: 10.(JI<S/sr Sample
I

C1 Period
19.50ms
Low slgnal
amplitude

C1 Freq
51.284 Hz
Low signal
amplitude

C1 +width
1.80ms
Low signal
amplitude

06:19:39

Servo 2

C1 Perlod
19.40ms
Low slgnal
amplitude

1 Freaz

- Py 51.548

» : : \ F ] ] ; 2 € Low signal

5 : § i . : j . i | amplitude
- e —esmaed. i L

1 €1 +width
1 1.70ms
k 3 g : : . ! / 4 i 1 Low signal

ms . 13 Oct 2006
06:18:03

Servo 3

U7 4.6 (de) gUFyaaiaduonwes Tawemesidazda 1l =2 Juif
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ek Run: 10.0]&5{5r Sample

ms

C1 Period
19.50ms
Low signal
amplitude

[9)] Frea
S1.276 Hz
Low signal
amplitude

C1 +Width
1.80ms
Low signal
amplitude

2.

13 Oct 2006

06:20:24

Servod

€1 Period
19.40ms

Low slgnal

amplitude

€1 Freq
51.552 Hz
Low signal
amplitude

C1 +wlidth
1.10ms

Low
resolution

Ch | AT M3-0bms CRT 729V 13 Oct 2006

06:18:36

Servo 5

Lr v}

31 4.6 (siv) JUdgyaadvouTes luamesudazd W =2 Juai
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ek Run: 10.0k'fjllsr Sample
mr

C1 Perlod
19.50ms
Low signal
amplitude

Ci Frea
S$1.288 Hz
Low slgnal
amplitude

C1 +Width
1.50ms
Low signal
amplitude

11 1 L1710 1) B

V 13 Oct 2006
06:20:53

Servo 6

C1 Perlod
19.40ms
Low signal
amplitude

C1 Freq
51.552 Hz
Low signal
amplitude

C1 +Width
1.40ms
Low signal
amplitude

B o0V s s R T2V 13 oct 2006

06:19:07

Servo 7

11 4.6 (si0) pildyanaiadueaaes Tanamasudas

o

= a o
IV =2 UM
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ek Run: 10.0!45{5r Sample
, iy

11—

JCh (A L R * - 111/ 1) b A 222

C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.284 Hz

1 Low slghal

amplitude

C1 +Wlidth
1.40ms

] Low signal

amplitude

13 Oct 2006
06:21:27

Servo 8

117 4.6 (d0) gildyanaiadveuwes lausimesudazd i =2 Jundl
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N3U# 4.6 uamstsdyanaiideosnlmiuguiueud IfTdnuusadwiugniy

FEr- ) o . Y as @ & oAa q’:
land Sedeyaaiidsonn llveldnvaniudyaaiad ffinrunanianus Uszao 20 ms

.
=]

v L v
dudnnaiiissdudyyuduuniidesn luniugnivizuand e T fsfiuaasaunig

fi 43
wosTy | anundieveadganaivan | weiTy | anuntsvesdayiawan
1 | 1.50 mS 2 1.80 mS
3 1.70 mS 4 1.80 mS
5 1.10 mS 6 1.50 mS
7 1.40 mS 8 1.40 mS

O

4 ] @ et ]
M15197 4.3 A nunsreswadneieldiwes Iudazdd

P -
Nt=23




A P : et a =
4.1.4 ﬂfl‘i!.ﬂﬁﬂuﬂ‘llﬂ\'l}juﬂuﬂm’am =3 UM

7% 4.7 manfioufiveauoudn =3 Sui

Tek Aun: 16.6!(5{5' >ample
- [ o

C1 Period
19.50ms
Low slgnal
amplitude

(| Frea
51.272 Hz
Low signal
amplitude

C1 +Width
1.20ms
Low signal
amplitude

ms 13 Oct 2006
06:22:00

Servo |

]
Qs

1% 4.8 sFygaiadvossed Tewosudazda 7 =3 Juf
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ek Run: 1().01(!‘.1'_5r Sample
T

C1 Peariod
19.50ms
Low signal
amplitude

(9] Fl’eﬂz

L. [ I T l?1.2‘.‘?’5 I
. . : . . : : . 1 Low signa
: : : : : : . . : 4 ampilt%de

1 C1 +width
1 1.70ms
. : : : : : : : . : ] Low signal
e .: amp“tude

L R ey ™| 1 (171 T30 o 13 v e e 12 Oct 2006
06:30:38

Servo 2

[fek Run: ICI.OkS{sr Sample
Lt §

H T T T l T T T 1]
.................................................... ko
19.50ms
. 1 Low signal
A L2020 -~ W ey Wy [0 28 ampiitude
e MWIDC D A NN N D 381U ed
.................................... AT E1.28;1Hz|
: : { : 3 ; 1 f | Low signa
: : : : : : . L 4 ampllt%de
1 C1+width
? 1.70ms
3 . ) 3 : : . % : . ] Low signal
_.....,._....: amp"tude
Ch | N TR ' MS-b6ims ¢t 728V 13 0ct 2006

06:22:43

Servo 3

U7 4.8 (sip) gudyanaiadueuyes Tawemesudasdo 7 =3 Juii




C1 Period
19.50ms
Low signal
amplitude

cl Freﬂ
51.276 He
Low signal
amplitude

C1 +width
1.20ms
Low signal
amplitude

N 80V s iR T Y 13 oct 2006

06:31:23
Servo 4
a8 URn: . ] KS7s Samiple
H ¥ {1
[ ¥ ] DI IYM S f 1HAFAA'AVNEY S 4
................................................... By -
19.50ms

N . . o . ¢ . . 9 . Lows|gna|
By | R BE n NN ampiitude
: : X : ] : : ; J : ] CLFreq
R R O e A N e [ IS 51.284 Hz
i : : : : ; : ¢ : i 4§ lLow signat
g : : 25 (1 ) : : amplitude
1 . , A\ i T e 1 1 +wldth
[ ; : i . X ; i g : 1 Low signal
C e e ] amplitude
AR, . SRR 2

[C1 AT M3.00ms Ch1 735V 13 oct 2006
’ 06:23:25

Servo 5

a d

U7 4.8 (de) gUdygnaiadueases Tauemesirard i t=3 Sui

L T




C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.284 Hz
Low signal
amplitude

C1 +Width
1.50ms
Low signa!
amplitude

e | = . ]
M5 00ms Chi 7 PR 12 Oct 2006

06:32:02

Servo 6

ek Run: 1|.’|.0k5/|'sr Sample
I

C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.284 Hz
Low signat
amplitude

C1 +Width
1.20ms
Low signal
amplitude

13 Oct 2006
06:23:54

Servo 7

of

510 4.8 (de) JUdygraiaduouses Twowmefudasds #i =3 Suifi

4]
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C1 Period
1 19.50ms
O S : : 1 Low signal
X . . . X . orrirrrorrrr 1 amplitude

: : : : : ; ) ClFre:_lI
. N . ! : | Low sighna
: : . : . 4 amplitude

C1 +Width
- : : . : : - : 1.80ms

' : : ; : ; . : ; ] Low signal
S P R AR amplltude

”V!H = = .xlx.M.s’.hon‘isl ‘(‘:r‘li ,J.' -‘“2‘..9.\“’ 132 0ct 2006
06:32:56

Servo 8

3UN 4.8 (d9) gildyanaiadueuses lwemesudazda A =3 Juad
nngilii 4.8 uamstedggandseen Tuniuguueud Wildnvazadodugiady

ll s 2L o A o ar w ¢ A u’:

I edygaunaseonleslisnsaedudyanaiad Alaunaiionue Ussana 20 ms

[l [l ¥ v
dnganmniissavdyapeuiivuiniidseen lilmuguinesuaneis T dsiuansmunias

flaa
wos T | anunhevesdyngnauuin | weila | anunevesdygauan
1 1.20 mS 2 1.70 mS
3 1.70 mS 4 1.20 mS
5 1.50 mS 6 1.50 mS
7 1.20 mS 8 1.80 mS

i ] @ el o 1 ar 1 =
A15199 4.4 sanunNsueswagnoelioes udaza 7 = 3 Sud




4.1.5 Mandouvesusuainm =4 Suif

U 4.9 mamdpufiveauoudi =4 Jurdi

€K Run: 10.0kS/s " Samplé
L)

C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.288 H2
Low slgnal
amplitude

] C1+width
1.20ms
Low signal
amplitude

G | T A — ~ WSS THRT 78V 13 oct 2000

06:33:56

Servo 1

31U 4.10 g dgapaiaduesses Twowesiunazds 7 =4 Sud
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13 T T ! T T T T i
P T C1 Perlod
. : : : : : : : X : 1 19.50ms
Lo . . . . , . . Low signal
‘. : SRR RRERPERPERPRRES Wi 11
5 : : : : : : : : : C1 Freq
T 1 s o [T ox PR E1.27I2Hz|
[ . ! N . . B R T : 1 Low signal
o : : : C : : 4 ampiitude
B - : . el L : . = e 01 +Width
. . . ; . . . . . : ] Low signal
P D] ampllifude

[ 1 Ty |11\ o 11 v st 3y 2 13 Oct 2006
06:36:34

Servo 2

C1 Perlod
19.50ms
Low signal
amplitude

C1 Freq
51.280 H2
Low signal
amplitude

C1 +wldth
1.40ms
Low signal
amplitude

13 Oct 2006
06:34:34

Servo 3

11 4.10 (sip) Juldysaiadusures Tauemasidazda i t=4 Sundl




€1 Period
19.40ms

Low signal

amplitude

C1 Freq
51.548 Hz
Low signal
amplitude

C1 +Wlidth
1.10ms

Low
resolutlon

e s St SR T Y 13 ot 2006
06:37:17

Servo 4

C1 Perfod
19.40ms
Low slgnal
amplitude

Low signal
amplitude

C1 +Wwidth
1.70ms
Low signal
amplitude

TRV . SR RL LT, o’
(1 | A TR S M TR 730V 13 oct 2006
06:35:11

Servo 5

o

317 4.10 (sip) Udyanaiadveures Iwawesuaazda 7 =4 Surd

45




LY ? %]

C1 Period

19.50ms

S U P S : : Low signal
[ . . . . LTt amplitude
. . ! . : : : ) ; ] ClFreE'

e T Looou] s1.276 Mz

: : : : : : : o 4 towsignal

: . . . . . . . 1 amplitude

. A A . . N K T 1 €1 +width

: : : : : : : : : 1 1.80ms

! : . : . : ; : : : ] Low signal
_.., amplltude

L A ——— i
v 3. 6oms CHT 7 2.5V 13 0ct 2006

06:37:55

Servo 6

C1 Perlod
19.40ms
Low signal
amplitude

C1 Freq
51.548 Hz
Low signal
amplitude

C1 +width
1.20ms
Low signal
amplitude

13 Oct 2006
06:35:46

Servo 7

314 4.10 (di0) gUdyapaiaduesaes Tauemesirazd i =4 Surd

46
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8K Run: 10. kS{sr Sample

C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.292 Hz
Low signa!
amplitude

71 €1 +Width
1 1.50ms
Low signal
amplitude

L. R Ty " | 11177 11 B e e 13 Qct 2006
06:39:13

Servo §

2114 4.10 (dio) pdyanaindvesse s Tuowmesurazda 7 =2 Jund

g 4.10 uamededyrpmiidesen luniuguiueud Wiignuazadwsugni

¢ & o oy ) Y as o { 3
Tl Fedoyaneiideesn lweldnuasdudaygantad Afaunavienya Uszann 20 ms

=1 o ar

¥ ] 3 ]
dusnmnilssdudayanaduuiniidiesn llauguiuzuandte lugsiuansaniss
\

fias
woiTh | anunhevesdymisuan | wesla ANunIvBIFYaaLIn
i 1 1.20 mS 2 1.40 mS
3 1.40 mS 4 1.10 mS
5 1.70 mS 6 1.80 m§
7 1.20 mS 8 1.50 mS

' ¥
1 [} Bl =4

o v 1Y w  ded o o ] o
A1INN 4.5 ﬂ1ﬂ'J'llJﬂ'J'N‘UI’NWﬂ“H'i’li)'lUiﬁl‘]iﬂﬁI'JLlﬂﬁzﬁn N=42UmMm




A o~ 1 ol P o4
4.1.6 MINADVUNVDIHULUATILIAT =5 IUN

11 4.1 mandeufivesuouah =5 Tud

ek Run: T0.0KS/s Sample

.I.I., T 1 ]

C1 Period
19.50ms
Low signal
amplitude

Ct l"l'e:'!iz

L o AT SR W s v B S\ . 4 U0 Ny () oy PSP El.zsls 3
[ . : - - 7 ; i . ] Low signa
[ 3 : - . . . [ . 4 amplitude
RN N\ gy NGRS - LV

C1 +Width
1.70ms
. b . : . : . . : ; Low signal
e e Ny Ny - - QP ..:, ..... amp"tude

ms . 13 Oct 2006
06:46:13

Servo 1

31l 4.12 pldyapawadveased Tuewesinazda i =5 Juf

48




C1 Period
19.50ms
Low signal
amplitude

(e8] Freﬂ
51.284 Hz
Low signal
amplitude

C1 +width
1.20ms
Low signal
amplitude

[ | T e 1T\ T T o 11 B gt 30 13 Oct 2006
06:49:032

Servo 2

C1 Perfod
19.50ms
Low slgnal
amplitude

C1 Freq
51.284 Hz
Low signal
amplitude

C1 +width
1.20ms
Low signal
amplitude

T T |- 11T\ e e 13 Oct 2006
06:47:56

Servo 3

= a A

17 4.12 (de) yUdygnanindueaaes Taemesudazd 7 =5 Sunii




i

C1 Period
19.50ms
Low signal
amplitude

C1 Freq
51.284 Hz
Low signal
amplitude

C1 +Width
1.40ms
Low signal
amplitude

13 Oct 2006
06:49:37

Servo 4

C1 Perlod
18.50ms
Low sighal
amplitude

Low sighatl

amplitude

C1 +width
1.60ms
Low signal
amplitude

13 Oct 2006
06:47:14

|

-
il

Servo 5

' o o o o o ar et = =
4.12 (a9) Jdpanuiasveures luoweiudozd i =5 Juf

50




C1 Period
19.50ms
Low signal
amplitude

C1 Freq

T . 51.276 Hz
ot : : : : : : : : 4 Low signal
n : : : : : ; : . 1 amplitude
|-. -l . . . y b .

1 €1 +width
N 1.70¢ms
g : . . . . : . . . Low signal
D) amplitude

Gl R TIRY S Gbms CRT 7297 13 Oct 2006
06:50:11

Servo 6

C1 Perlod
19.50ms
Low signal
amplitude

(o] Fl‘e:']l
51.284 Hz
Low signal
amplitude

C1 +wWidth
1.20ms
Low signal
amplitude

06:47.56

Servo 7

{ ' s @ o ' o o a -
J1U¥ 4.12 (de) guldyauiadveuref lawemosudazia 1 =5 Tund

51
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€K Run: 1ojnks,fsr Sample
3
K

C1 Period
19.50ms
...................... | Low signal
............................. amplitude

C1 Fre

S : SR | I S T q
................................................ 51,268 iz
F L : : e : : : : ow sigha
o] : : : : : : : CY amplitude
o} "~ 3 : ) d : " T T T € +width

1.20ms

[ : : : : : . . . Low signai
_ ......... _ amp"tude

Em“s.ooir > LJ“M"SI.OXOHSI R IJ' i_2‘.§1.'P 13 Oct 2006
06:50:54

Servo 8

at

110 4.12 (Ae) g anuadveses Inomesunazd 7 =5 Sl

1
Qs 4 |

0ngUii 4.12 namsiladgymnaiideen lunuguueud Wifidnuazafodugdaiu

A ot :: L i = o ar ] n’:
Tonl Fefayepaiidseen vslidavnsiudyanosiad flaunaimue Usgue 20 ms

o o

T L} dl.d 4’ 1 ﬂs: 1 of ‘d'.
dwmndssdvdyanuduvinidoenlilnuguiivesuandis ludsiuanaimisg

filas |
woi1a | anunhevesdyaewan | el anunhsveadgansirn
1 1.70 mS 2 1.20 mS
3 1.20 mS 4 1.40 m$
5 1.60 mS 6 1.70 mS
7 1.20 m8 8 1.20 mS

ar

o ' Y o  das o o ' P
ANTNINN 4.6 ﬂ']ﬂTli]ﬂ'n\'ﬂlﬂﬁWﬁ‘]ﬁﬂﬂTUiﬂL“ﬁﬂquuﬁagﬂq Nt=4
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Source code Ilaunsunrugu
Dim time As Double

Dim hour As Integer

Dim sec As Integer

Dim min As Integer

Dim t As Integer

Dim finel As Double
Dim fine2 As Double
Dim ﬁnfi3 As Double
Dim fine4 As Double
Dim fine5 As Double
Dim fine6é As Double
Dim fine7 As Double
Dim fine8 As Double
Dim amplitude As Integer
Dim gramma As Integer
Dim beta As Integer

Dim w As Integer

Private Sub amplitude_vscroll Change()
amplitude = amplitude vscroll.Value
End Sub

Private Sub amplitude vscroll_scroll()
amplitede_value.Text = amplitude_vscroll. Value

End Sub
Private Sub beta_vscroll Change()

beta = beta_vscroll. Value

End Sub




Private Sub beta_vscroll_Scroll()
beta_value.Text = beta_vscroll.Value

End Sub

Private Sub Connect_cmd_Click()
MSComml1 . PortOpen = True
MSComm]l.Output = Chr(34)
End Sub

Private Sub gramma_vscroll_Change()

gramma = gramma_vscroll.Value
End Sub

Private Sub gramma_vscroll_Scroll()
gramma_value, Text = gramma_vscroll. Value

End Sub

Private S_;ub reset_cmd Click()
Timerl.Enabled = False
finel_value.Text =0
fine2_value.Text =0
fine3_value.Text =0
fine4_value.Text=0
fine5_value. Text = 0
fine6_value.Text =0
fine7_value.Text =
fine8_value.Text =0
servol.Text = 150
servo2. Text = 150
scrvo3.Te$at =150

servod. Text = 150




servoS. Text = 150
servo6. Text = 150
servo7l.Text = 150

servo8.Text = 150

sec=0
min =0
hour=0

sec_value.Text = sec

min_value.Text = min

hour_value.Text = hour

Text3. Text=0

amplitude_vscroll. Value = 0

beta_vscroll.Value = 0

gramma_vscroll.Value = 0

amplitude _value.Text = amplitude vscroll.Value
beta_value.Text = beta_vscroll. Value
gramma_value.Text = gramma_vscroll. Value
MSComm1.Output = Chr$(servol.Text + 32) & Chr$(servo2. Text + 32) & Chr$(servo3. Text +
32) & Chr$(servod.Text + 32) & Chr$(servoS.Text + 32) & Chri(servo6.Text + 32) &
Chr$(servo7.Text + 32) & Chr$(servo8.Text + 32) & Chr$(13)

amplitude_vscroll. Value = 60

beta_vscroll.Value = 45

gramma_vscroll. Value = 0

w=1

amplitudf:_value.Text = amplitude vscroll.Value

beta_value.Text = beta_vseroll.Value

gramma .value. Text = gramma_vscroll. Value
: ‘

End Sub




Private Sub start_timer_cmd_.click()
Timer].Enabled = True
End Sub

Private Sub stop_timer_cmd_click()
Timerl.Enabled = False
End Sub

Private Sub Exit_cmd_Click()
Timer1.Enabled = False

End

End Sub

Private Sub Form_Load()
MSComm1.CommPort = 1
'MSComm]1.PortOpen = True
MSComm]1.Settings = "9600,N,8,1"
Timerl.Enabled = False
min_value.Text =0
sec_value. Text=0
hour_value.Text =0

servol. Text = 150

servo2. Text = 150
servo3.Text = 150

servod. Text = 150
servo5.Text = 150
servo6.Text = 150
servo7.Text = 150

servo8.Text = 150




amplitude_vscroll.Value = 60

beta_vscroll. Value = 45

gramma_vscroll.Value =0

w=1

amplitu;de_value.Text = amplitude_vscroll. Value
beta_value.Text = beta_vscroll. Value
gramma_value.Text = gramma_vscroll. Value

|
End Sub
|

|
{

Private Sub Timer1 Timer()
1

sec = seL: +1
sec_vahj:e.T ext = sec
If sec > 59 Then

sec =10 |
sec_value.Text = sec

min=min + 1

i
min_value.Text = min
i ‘ -

End If

If min >159 Then
min=0
min_valljle.Text = min
hour = h:our +1
hour_value.Text = hour
End If

If hour > 23 Then

sec=0
min=0

hour=0i

i
sec_value. Text = sec
: :

min_valie.Text = min
! ,
hour_value.Text = hour
t

End If




Text3.Text = Val{min_value.Text) * 60 + Val(sec_value.Text) + Val(hour_value.Text) * 3600

time = Val(Text3.Text)

KXXXXXXXXXXXXXXXXXXx Calulate Fine Angle For Snake Locomotion
xXXXXXXXXXXXXXXXXXXXXXXXXXXXX

finel ='iamp1itude * Sin(w * time - ((1 - 1) * beta)) + gramma

fine2 = amplitude * Sin(w * time - ((2 - 1) * beta)) + gramma

fine3 ="amp1itude * Sin{w * time - ((3 - 1) * beta)) + gramma

fine4 =amplitude * Sin(w * time - ((4 - 1) * beta)) + gramma

fine5 = amplitude * Sin(w * time - ((5 - 1) * beta)) + gramma

fine6 = amplitude * Sin(w * tife - ((6 - 1) * beta)) + gramma

fine7 = aj1mplitude * Sin(w * tifne - ((7 - 1) * beta)) + gramma

fine8 = amplitude * Sin(w * time - (8 - 1) * beta)) + gramma

EXXXXXXKXXXXXXXXXXXXXX Display Value Of Fine Angle
2:9.0.0.6.0.9,9,9.0.9.0.0.0.0.0.0.0.9.0.0.0.0.0,0.0.0.0.0.0.:6.0.0.0.0.0.6.0.9.0.9.0.0.4

finel_value.Text = finel

:ﬁneZ_vz?‘Iue.Text = fine2
ﬁne3_vélue.Text = fine3
fine4_value.Text = fined
fineS_value. Text = fineS
fme6_vafue.Text = fine6
ﬁne?_vaiue.Text = fine7
ﬁneS_vaxue.Text = fine8
servol Text = Format((fine! / 1.8) + 150, "40")
servoZ.Tlejxt = Format((fine2 / 1.8) + 150, "#0")
servo3.Text = Format((fine3 / L.8) + 150, "#0")
servo4.T$:xt = Formz;t‘t_((ﬁne4 / 1.8) + 150, "#0")
servoS.Téxt = Format((fine5 / 1.8) + 150, "#0")

servo6.Text = Format((fine6 / 1.8} + 150, "#0")
y . :




sewo?.iext = Format((fine7 / 1.8) + 150, "#0")

servoS..jText = Format((fine8 / 1.8) + 150, "#0")

MSCo@ml.Output = Chr$(servol.Text + 32) & Chr$(servo2.Text + 32) & Chr$(servo3. Text +
IN& Chr3(servod.Text + 32) & Chr$(servos.Text + 32) & Chr$(servo6.Text + 32) &
ChrS(servo7. Text +32) & Chir$(servo8.Text + 32) & Chré(13)

End Sul;




= L I

MAFHUIN U

Datasheet lugau-devoyanunlfome




The LWM-433H is a miniature PCB
mounting FSK data transceiver module. The
LWM-433H is a dual channel data transceiver
module designed to operate in 433 MHz ISM
Sfrequency band. The module enables the
simple implementation of a data link at 5§ mw
fransmitted power and data rate of 4800 or
9600 bit's. LWM-434H module enables half-
duplex directional wireless connectivity using
S5V battery powered or handheld applications.
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433.93 or 434.33 MHz version

Fréquency Shift Keying (FSK) transceiver for digital data transmission
Operate with 5 VDC supply (Vee)

5 mW (+7 dBm) output power @ 5 VDC supply

Low current consumption < 25 mA @ 5 VDC supply

-105 dBm receiver’s sensitivity @ supply = 5 VDC, BR = 9600 bit/s and BER < 107
Standard UART data connectivity

Data rate 4800 or 9600 bit/s in radio packet mode

Continues data up to 4000 bytes per packet in radio package mode
Usable range up to 500 meters in open ground (used with AMB-434UM)
Crystal based oscillator in phase lock loop - frequency synthesizer

High frequency stability with frequency error < 100 ppm

Small size and very low cost

Enable facility

The LWM-433H module is a high performance-data transceiver module. With high efficiency and
high data rate, the modules will suit one-to-one and multi-node wireless links. Because of their small size,
high performance and low voltage requirement a module is ideal for use in portable, battery-powered
applications such as alarm and security system, automatic meter reading (AMR), home automation, remote
control, surveillance, wireless communication, EPOS and inventory tracking, remote industrial process
monitoring and computer networkihg.
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_ “. Block diagrarﬁ;_,;':

B

Vee (pin 17) DC power supply input at 5.0V (Input pin)

ID4 - IDO (pin 11-15) 5 bits identify codes (ID) (Input pin)

TxD (pin 4) Transmitted data input (UART-RxD) (input pin)

RxD (pin 5) Received data output (UART-TxD) (Output pin)

RST (pin 3) Master reset of on-board p-controller (active HIGH) (Input pin)
MO (pin 6) Bit rate selector, HIGH (“1™) for 9600 bit/s and LOW (“0") for

4800 bit/s, (input pin)

M1 (pin 7) Carrier detect (CD) output pin (release HIGH level when received
data ID match as on-board receiver ID) (Output pin)

M2 (pin 8) Watchdog signal (used for connect to watch dog IC, a square wave
signal have been generated when on-board microcontroller
24
working normally) (Output pin)
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FS (pin 16)

RF in/out {pin 1)

GND (pin 2,9,10,18)

i
Frequency selector, LOW (“0”) for 433.93 MHz and HIGH (*1”*)
for 434.33 MHz frequency operation |

502 RF input and output port for antenna connected to this pin ‘
and DC isolated internally. (50 antenna are recommended for |
high efficiency of data transmission) ‘

Ground pin (these pin should be connected to RF return path)

52 mm.

L
ae 1 |[O] = 2 o] & enp
GND 2 —2-;?-“1"' 17 Ve
LWM-433H
top view

29.95 mm

RST 3
TxC 4
Rl 5

O]
O]
O]
mo 6 | O]
El
Gl
O

16 FS
1% 104
14103
13 D2
12 1Dt
111D
14 GND

M1 7
M2 8
GND 9

[oo]ofofolo]o]

1]
{—— 24.45 mm.——>!
i——— 285 mm.———>
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Operating temperature:

0 °C to +55°C

Storage temperature: -30 °C to +85°C
Operating supply voltage: 6 VDC
Antenna (pin 5): + 50 VvDC
ical Specifications: |
Symbol Parameter Conditions Min Typ Max Unit
Veeo Main supply voltage Vee at pin 17 4.5 5.0 5.5 v
Iec Main supply current Ice at pin 17 @ Vee =5V 25 mA
HIGH (*1™) at pin 15-11 Vee-).1 Vee VeoH0.6 v
ID4-1D0 | Identify code
LOW (“0”) at pin 15-11 -0.1 0 0.8 v
Master reset normal operation -0.1 1] 1.2 v
RST | (active HIGR)
(active reset operation Vec-0.1 Vee Yect0.6 v
HIGH (*1”) at pin 4 Vee-0.1 Vee Veet+(,6 v
RxD UART received data ;
LOW (%0™) at pin 4 -0.1 0 0.8 v
HIGH (*17) at pin 5 Vee-0.1 Vee Vect.6 v
TxD UART transmitted data
LOW (“0™) at pin 5§ -0.1 0 0.8 Y
Bit rate selector HIGH (“1”) at pin 6 Vee-0.1 Vee Veet+0.6 v
Mo (“0” for 4804 bit/s)
(“1” for 9600 bit/s) LOW (*0™) at pin 6 -0.1 0 0.8 v
HIGH (*1”) at pin 7 ‘Vee-0.1 Vee Vect+0.6 A\
M1 Data carrier detect signal
LOW (%0™) at pin 7 -0.1 0 0.8 v
Do Maximum data / package in package mode 4000 byte
| HIGH (“1") at pin 8 Vee-.1 Vee | Veetos | v
M2 Watchdog Signal
LOW (“0”) at pin 8 -0.1 0 0.8 v
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rical Sﬁecii__is_: Sf(continue)

Symbol Parameter Conditions Min Typ Max Unit
Frequency selector HIGH (“1”) at pin 16 Yee-0.1 Vee VeeH).6 v
FS (HIGH for 433.93 MHz)
(LOW for 434.33 MHz) LOW (“0”) at pinl6 -0.1 0 0.8 v
433.93 MHz operation 433.88 433.93 43398 | MHz
F, Output frequency
434.33 MHz operation 434.28 434.33 434.383 | MHz
Ferror Frequency error 433.93 and 434.33 MHz 50 70 100 PpPm
P, Output power Output power @ pin 1 +4 +5 +6 mw
2" | Second harmionic VCC=5V, T=25° C -30 20 | dBc
Note: Case temperature = 25°C, Test source impedance = 50 ohms.
AV
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