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Theerathawan Panklang. (2012). Design and Control of the Prototype SWU Hex-Limbed
Lunar Robot. Master thesis, M.Sc. (Physics). Bangkok: Graduate School,
Srinakharinwirot University. Advisor committee: Dr. Jaturong Sukonthachat

Assoc. Dr.Nason Phonphok.

The purpose of this research is to design and constrain of the Prototype
SWU’s Hex-Limbed Lunar Robot, which can probably use all six limbs the same way
as the NASA’'s ATHLETE. That which has six limbs where each together with a wheel
that is used interchangeably as a leg or as an arm for complex manipulations. We
use C-computer programming for the developing programmings in order to control
Servo Motors with 24 each together. The principle of equilibrium of a robot is done
by a static balance method, selecting the suitable way of moving, using data
inputting from an accelerometer. The surface of the lunar and the Mare Crater and
Lunar Highland are studied to be the samples of the lunar surfaces. The 3 surface
models are made to test the robot on them. The results of the research in mobile
robot is stable. We can also maintain the balance of the motion on the 3 surface

models similar to that of the lunar.
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v
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#i1: Michael A. Seeds. (2005). Chapter 21: Foundations of Astronomy. p. 456.



1.1 N1SUYUANINT (synchronous rotation)

AAUNTANIIUHUIBLALBIFENTT NINHUANINT NATLNITUHUIBLFILBITBIA
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A http://www.Ipi.usra.edu/lunar/missions/clementine/images/img5_lg.gif: online.


http://www.lpi.usra.edu/lunar/missions/clementine/images/img5_lg.gif�
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Craters

Lunar
highlands

AUsznel 4 WA URRAIANAUNTAWING (Near side)

N http://www.nasa.gov/topics/solarsystem/index.html: Online.
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AMUIUNNTNUBRIAWNAUNSAUE (39 glatinng. 2547: 77-165)


http://th.wikipedia.org/wiki/ดวงจันทร์#.E0.B8.97.E0.B8.B0.E0.B9.80.E0.B8.A5.E0.B8.9A.E0.B8.99.E0.B8.94.E0.B8.A7.E0.B8.87.E0.B8.88.E0.B8.B1.E0.B8.99.E0.B8.97.E0.B8.A3.E0.B9.8C%23.E0.B8.97.E0.B8.B0.E0.B9.80.E0.B8.A5.E0.B8.9A.E0.B8.99.E0.B8.94.E0.B8.A7.E0.B8.87.E0.B8.88.E0.B8.B1.E0.B8.99.E0.B8.97.E0.B8.A3.E0.B9.8C�
http://www.nasa.gov/topics/solarsystem/index.html�
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P http://www.lpi.usra.edu/lunar/missions/clementine/images/img3_lg.gif: Online.
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#i11: Michael A. Seeds. (2005). Chapter 21: Foundations of Astronomy. p. 452.

1.4 JUUUAIAUNS

ununsaunsiiuanslsznaudanau LﬁuLﬁmﬁuﬁmLéﬁmugmu (quartz) wii91az
X
U

Tnaliifananieinidudunsasaszuuginsniaiannsating wiaanuIndsa Ny uman

dl = = o [ % @ a
FTINANMNAZLDLANINFINULTN (Aanndszney 7) dndueqnidlulangsenisaznweala (Apollo)

1
v a '

wutszaunisniiaaieinaafudumanil nsziuazinizAni s wazindnesnldeanuin
WauAaiugatnduaoniAuds weduanialueiueania fazilanadudaduinivuazgn

¥ 1 Y a o 1 Aaa v a ¥ zﬂl | o al ds,
gainliutlanausnanaliinedunsesiadininduls iiaduunanisussmidunsmaaindeil
a9An1sun bAs BN AN TIReiNT ansesauazidn 1aladnedn “Tasannsdas (Dust project)”
= = dl = o = o I o g &
Hszazinaniasanig 4 U ierneuazimuimatiulatinistlesiuluainaeduniuarnans
sinee] angunsnfinenmaniuazgatinduania nnsadeyaiiuldinetinlunsladueanaings
aanialaaldnannisaasininade uaznisirdeuddaniesiuduuuginsniinananans
walulatinartenaliiasldisz lamiuunosdunfivintdy uadarunsalduulanlfasined
dsz@nsnawdng i Iilunistlesiuudunsiaarnnziansie tesiuduldlugmnamnssuinld

o ] d” A '
waztlaaiueuusimaonyanulumilious



What is Lunar Dust Lila?
= Similar to Ash
~ Diverse Size Distribution
= Mean size = 19 microns
~ Si0, (44.72%) and Al,0, (14.86%)
— Properties
= Magnetic (Fe” Patina)
= Jagged
= High Porosity

ANUsENaL 7 HULUANAUNS (0) 2UIA 1 HaAAT UAT (1) 21IA 0.1 NARINAT

N http://science.nasa.gov/media/medialibrary/2005/03/18/18

mar_moonfirst_resources/moondust_big.jpg: Online.

1.5 YNUUAIUNS

Tudun 9 panAn W.A. 2552 (A.A.2009) Baiiluduasuniuua 100 Julunisdenioiies
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1.6 RULUUANAUNS
FULUANIUNT T UAUNH ”ﬂwmm@’hﬂﬁuﬁuuu‘lﬁmLﬁfmmﬂuﬁﬂgmm@é’uwumq
Junfuazlaniiaziinainuaanewneaiuasinilanuazadunsiussinuaziauivmiauiu

o ] ' o dla a gol | ! a o 1 %
Aulanusazuanaeiuaseaniuuulanastundudiulsenay LLmuuuumwumﬂuuu’uﬂu

AqutlsznauiaswslusTias)

nwusznal 8 MULUAMNAUNT (N) Impact breccia (A1) Mare basalt (A) High-lands anorth-osite

#u": Michael A. Seeds. (2005). Chapter 21: Foundations of Astronomy. p. 457.

1.7 ANHULLANIZIIAATURIAIIAUNS (Orbital characteristics for the Moon)
sgazam”lna"l‘.anﬁqm (Perigee): 363,104 Alawms (0.0024 WUIANIIANART)
szﬂzﬂm"lna‘ianﬁqﬂ (Apogee): 405,696 Alalumg (0.0027 UHIEANTIANERT)
flawnuan (Semi-major axis): 384,399 NlaLuAs (0.00257 MiaeiANI1ANART)
LABAUNI9AN9IAR (Orbital period): 27.321582 41 (27 U7 0Ta 43.1 117
LABAUAUNSAR (Synodic period): 29.530588 414 (29 1 12 dnlaa 44.0 107)
amssaantluaelnas (Average orbital speed): 1.022 Alawmns/Auaf

AYNLBEN (Inclination): 5.145 SIANTLIATEAT (521919 18.29 BIAN UAY 28.58 B4AN

AuAudgnsian)

1.8 ANHULLANIENINILATW (Physical characteristics)

Saslvade (Mean radius): 3,474.206 Alawns (0.273 wihresdutiuaudnaslan)
ANy (Flattening): 0.00125

Lﬁ’us'amqmmmfagmégm (Circumference): 10,916 DlalNAT

WNuRRa (Surface area): 3.793x10" M3eAlamAT

Sn1ms (Volume): 2.1958x10" gnunaritaiuems


http://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%87%E0%B9%82%E0%B8%84%E0%B8%88%E0%B8%A3�
http://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%94%E0%B8%B2%E0%B8%A3%E0%B8%B2%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C�
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B6%E0%B9%88%E0%B8%87%E0%B9%81%E0%B8%81%E0%B8%99%E0%B9%80%E0%B8%AD%E0%B8%81�
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%94%E0%B8%B7%E0%B8%AD%E0%B8%99%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%94%E0%B8%B2%E0%B8%A3%E0%B8%B2%E0%B8%84%E0%B8%95%E0%B8%B4&action=edit&redlink=1�
http://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B1%E0%B8%99�
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B2%E0%B8%97%E0%B8%B5�
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%94%E0%B8%B7%E0%B8%AD%E0%B8%99%E0%B8%88%E0%B8%B1%E0%B8%99%E0%B8%97%E0%B8%A3%E0%B8%84%E0%B8%95%E0%B8%B4&action=edit&redlink=1�
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B1%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%A7%E0%B9%83%E0%B8%99%E0%B8%A7%E0%B8%87%E0%B9%82%E0%B8%84%E0%B8%88%E0%B8%A3�
http://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B8%99%E0%B8%B2%E0%B8%97%E0%B8%B5�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%AD%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%A7%E0%B8%87%E0%B9%82%E0%B8%84%E0%B8%88%E0%B8%A3�
http://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B8%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%A7%E0%B8%B4%E0%B8%96%E0%B8%B5�
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A5%E0%B8%81�
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%81%E0%B8%9B%E0%B9%89%E0%B8%99&action=edit&redlink=1�
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99%E0%B8%A3%E0%B8%AD%E0%B8%9A%E0%B8%A7%E0%B8%87�
http://th.wikipedia.org/wiki/%E0%B8%A8%E0%B8%B9%E0%B8%99%E0%B8%A2%E0%B9%8C%E0%B8%AA%E0%B8%B9%E0%B8%95%E0%B8%A3�
http://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%A3%E0%B8%87%E0%B8%84%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%97%E0%B8%A3%E0%B8%87%E0%B8%81%E0%B8%A5%E0%B8%A1#.E0.B8.9E.E0.B8.B7.E0.B9.89.E0.B8.99.E0.B8.97.E0.B8.B5.E0.B9.88.E0.B8.9C.E0.B8.B4.E0.B8.A7�
http://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3�
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2R (Mass): 7.3477x1022 Alansu (0.0123 winaadlan)

AMNUUILUULAS (Mean density): 3,346.4 AlanFn/gnuiAfiums
mw‘iﬁ’udwﬁquégm (Equatorial surface gravity): 1.622 WA3/AUNN2
m’m@mqmﬁu (Escape velocity): 2.38 Ailaluns/Au9

mumwagusauﬁmm (Sidereal rotation period): 27.321582 414 (NIVHUANINT)
mw@m%wqusauﬁmm (Equatorial rotation velocity): 4.627 WWAFAUT

o

ANNNLAENTRILNY (Axial tilt): 1.5424 89AN (Fu q?fﬁﬁ)

[ %

AR

¥

AUAENAU (Albedo): 0.12

'
14 o

uANggnIA1gA 100 LARTY

¥

d
a S _ ‘ﬂl
BAUNDNUNUNI (Surface temperatures):nt
494/ 390 LAATY AOUUNHIRAY 220 LARIY
THRnm51U51ng) (Apparent magnitude): =12.74 (-2.5 TN -12.9 499AMAUNFLANAN)
\HUENUANENAN LTIy (Angular diameter): HaW1AMA 29 Atan 19 33 ALlan
AMNAUNURY (Surface pressure): Tuaana9dudiAwinaL 10" aynia/gnunal

LIUALNAT ez luaINaNARNAIYINGY 107 aunIA/gNUAS WAL RS

2. AULUARITINNWNAUNS

1%

YUUALENAN (ATHLETE) iiuriuausiansuzadnauudyuil 6 1uas 6 dasnag
° ' o < = = 4 dAne
AunaLanee1iie 6 21 TellANgan s lunisiaensluuuesnisipfeui et 1emsnzan

IneannsnldavisededviunismaeunuazaiunsnidengtuuuTunn A A e U LUNUHAGNS

o

(nwilsenay 9) §IABAINIUUIARAINAIINIAF YU UAFUILLL SWU  (Srinakharinwirot

University) Ing/lddauazanlunisindeuiuazdfjimnisfauunuiianian s adnenaeduns

275, 4 il

NNUsENaY 9 YiuauA ATHLETE 28291110 (NASA)

‘ﬁm: http://www.news.com.au/technology/sci-tech/twelve-eyed-six-legged-

dancing-robot-athlete-coming-to-a-planet-near-you/story-fn5fsgyc-1226260807299: online.


http://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%A7%E0%B8%A5�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%99%E0%B8%B2%E0%B9%81%E0%B8%99%E0%B9%88%E0%B8%99�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%82%E0%B8%99%E0%B9%89%E0%B8%A1%E0%B8%96%E0%B9%88%E0%B8%A7%E0%B8%87�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B9%88%E0%B8%87�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%A7%E0%B8%AB%E0%B8%A5%E0%B8%B8%E0%B8%94%E0%B8%9E%E0%B9%89%E0%B8%99�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%B2%E0%B8%9A%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A1%E0%B8%B8%E0%B8%99%E0%B8%A3%E0%B8%AD%E0%B8%9A%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B9%80%E0%B8%AD%E0%B8%87�
http://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AB%E0%B8%A1%E0%B8%B8%E0%B8%99%E0%B8%AA%E0%B8%A1%E0%B8%A7%E0%B8%B2%E0%B8%A3&action=edit&redlink=1�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%A7�
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%AD%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%81%E0%B8%99�
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B1%E0%B8%95%E0%B8%A3%E0%B8%B2%E0%B8%AA%E0%B9%88%E0%B8%A7%E0%B8%99%E0%B8%AA%E0%B8%B0%E0%B8%97%E0%B9%89%E0%B8%AD%E0%B8%99&action=edit&redlink=1�
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8A%E0%B8%95%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B2%E0%B8%81%E0%B8%8F�
http://th.wikipedia.org/wiki/%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A1%E0%B8%B8%E0%B8%A1�
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G-----O S
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arunsnldauueuiladsruin 30 wn weflanawmesniaenldiduiresTinamasuuiy
Dynamixel §1 AX - 12 uazlilulnsnaunsaass nsvna AVR dnnsdedoyauariudayaniunig

ABANIAUNTNULL RS-232 (0301 NE99nl. 2546)

4. gunsaidiannsalindlumsaiuanviusus

4.1 aunsaisug (Sensor) mm”lunﬂamuqum%ﬁ’mummﬁuﬂuﬁ Swu

gunndiug ADXL335 luginandfuiuuudnaanuiss 3 wnw (Accelerometer sensor)
NelULIAAIATIAAUAMMNLIMLL 3 UNY mmﬁm&mié’%qmmmL%\iwammmf(dynamic
acceleration) 99 mmuz%uml,ﬁ@u (vibration) wazAINNLFAINLITHNOa9ra9tan (gravity)

4.1.1 AnENLRURIINAA ADXL335

1. dnAouLselugag £ 3g

2. 1n394519A9999UAHLTINBLL 3 BN (;Tamﬂﬁu)

3. ﬁmé’f@qq%ﬂi:mam@ﬁﬁymﬂmmmﬂ‘mﬁqﬁaLﬁmﬁu

v 1
4. Funsaswlviacan 3.3 Thast

nandszney 11 gunsalius ADXL335

P http://www.thaieasyelec.com/images/catalog_images/1251519349.jpg: online.

{lasangnenlfuy ADXL335 liazaansanistinll\deulnenss Aeldiiengunanl
§U3 ADXL335 NBARIUULAL QTN mnﬁuﬁiﬂm@ﬂmd@@ﬂmLﬁﬂiﬁ@ﬂmmﬁm%\mu
uEUaas axaansianisti imaasuaztsvenaldausinusiie

4.1.2 vannsyinaurasailnsaisug ADXL335

guUnIndfuTuuLdAAINNLSY 3 WNY (Accelerometer sensor) §1 ADXL335 gnaaniu
wazas1esaenaluladuuululnsunaduinadaneuw (Micromachined  polysilicon) ok

o o

dsznavsaInadanew (Polysilicon) 3 du Tnalnataneudun 1 uazdun 3 azgninfnagium


http://www.thaieasyelec.com/images/catalog_images/1251519349.jpg�
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1
aaa A
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GRAVITY
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Your=0 our

- - Your=10
Zoyr=0 - Zour=0
o L] g - - »
Ay 5ou1 = g 5our . g
ouT outT =
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nwilsznen 12 uansnare9glnandiug ADXL335 (N) LAAIHATEIUNY X LaZINU Y

(1) LAANHNAADIWNYU Z
Pun: http://www.analog.com/static/imported-files/data_sheets/ADXL335.pdf: online.

4.2 viaslaNaLAas (servo motor)

b

%

waslonatmasiduginsaldruiunisduinaoutasesdnsnsasunsasnis

o | | A dl ¥ o [ % dl
nsi ANy WuTae] semNesAnfAeenis Tneiuuanisuyuludneueazeenaning
azfudnynrosiad (Pulse) FsrtaslanatnafilsznausaauigngasauANiIuinnFudy ol

v
o

annlulasnaulnsaae funaruagunIsuyuTalAaeui L unlensianis gainesnmaseld
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malulsenaudailas Muinidunawsausda Wnusmesanaimes n1sfudyuunad

(Puise) anlulaspaulnsaiaasainisniudtynynuies 1 @ inawintu aslseudnaiduns

-8

¥ % ! ¥ < a %’/ | a o | dl dl
waziavine tinnndinisld auidl wawmes (Step motor) Amssdnenszlanudud ALy
wazdaundngauatiuwsiaruuaziive 1lWnscuanslfssus 4.8 - 16 Taas ndnnsvinanu

=

savailanaineshaaznyullderinumiangesnts Taaaziudyouiad (Puise) Miflu PWM
(Pulse wide modulation) %'\1m@ﬁié’@ﬂﬂmﬁ@mmﬁ'mﬂﬂmmLsﬁfaﬁqummaﬁu@gﬁummﬂf’m
189 ad (Pulse) AMLLRINAS (Pulse) ﬁif’ﬁmwguLeﬁ@ﬁqummﬁmﬂﬁqiﬂ%ﬁm 20 A1 11
muﬁfeﬁfﬂﬂimﬁwn@ﬁqummaﬁu Ax-12 Guflugeflaneme fuuuAaneasiunsadenisinals

Tnensauaziinnugniag

nwisenay 13 waslaueweas Dynamixel $1 AX-12 Anasnauialuiiu 1 N-m
A http://www.robotis.com/xe/ Dynamixel: Online.

A1T14 1 BAR9INEaTREATameslaNaInas AX-12 (Dynamixel)

sEazidanragasionalnas AX-12 TRYAFNT ) WBUTARSITNDLADT AX-12
Operating Angle 300°

Current (max) 900mA

Operating Temp. -5°C ~ 85°C

Size 50 x 32 x 38 mm

Weight 55g

Protocol Half Duplex Async Serial (8bit, 1stop)
Temperature Feedback Yes

A http://www.robotis.com/xe/ Dynamixel: Online.
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4.3 luTlasAaulnsatans (microcontroller)
luTaspautnsaaafiiu@enldidsudunumuinluddnlszandu ienauaunng
M mresgdnsniBidnnsetinduaz i vivaiAresdnasine feluiinenAunaenaugnainesy
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(EEP ROM) 4 Alalus Bnvasiail AVR Studio Lﬂm;mﬁmmm?meﬁirmﬁ*w”ﬁmmmesﬁuu?}
wazn 1w anunsnilsunsudeyanslululasneuinsawmes mm‘%\m"ﬁ@mma‘ﬁwmummﬁmm
Tsunsnldfiendednldanela AvmuiziunisimunaulugiumsdnsuaznisFauisay
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Pun: www.etteam.com/product/03A21.html: Online.
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P www.atmel.com/atmel/acrobat/doc2467.pdf: Online.

gt tiiiidiaiiid aiels

nwtsznay 16 vafalulasaauinealaas AVR ATmega128 14 JX-Mega128

N www.appsofttech.com/p1/avr/JX-Mega128.htm: Online.
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{
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{

return 1;
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prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{459,575,444,590,513,512,581,414,592,422,504,457,632,369,605,411,526,441,0x10},//(0)ready
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F11379 2 uanalilsunsunisna@nisndeni lldnandinaesiueus

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{458,584,469,767,517,733,326,569,803,414,729,411,581,443,490,236,596,410,0x20},//(1)Forward walk 1
{429,575,521,739,431,610,489,730,801,390,741,412,585,447,617,203,551,307,0x20},//(2)Forward walk 2
{440,566,257,555,291,507,455,698,602,213,613,289,581,443,788,534,614,428,0x20},//(3)Forward walk 3
{449,595,285,503,414,593,294,535,626,215,612,274,577,439,821,407,717,473,0x20},//(4)Forward walk 4

;11319 3 wanslilsunsunisndnisinaaui lldrsuiaingsniaanviueus

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{458,584,469,767,517,733,326,569,803,414,729,411,581,443,490,236,596,410,0x40},//(5)Forward F walk 1
{429,575,521,739,431,610,489,730,801,390,741,412,585,447,617,203,551,307,0x40},//(6)Forward F walk 2
{440,566,257,555,291,507,455,698,602,213,613,289,581,443,788,534,614,428,0x40},//(7)Forward F walk 3
{449,595,285,503,414,593,294,535,626,215,612,274,577,439,821,407,717,473,0x40},//(8)Forward F walk 4

;11319 4 wanslilsunsuns@inasieaani ldeasresiueus

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{458,584,469,767,517,733,326,569,803,414,729,411,581,443,490,236,596,410,0x10},//(9)Backward walk 1

{449,595,285,503,414,593,294,535,626,215,612,274,577,439,821,407,717,473,0x10},//(10)Backward walk 2
{440,566,257,555,291,507,455,698,602,213,613,289,581,443,788,534,614,428,0x10},/(11)Backward walk 3
{429,575,521,739,431,610,489,730,801,390,741,412,585,447,617,203,551,307,0x10},//(12)Backward walk 4

511974 5 wansuandllsunsunimdnisindeunlldnamdaasnsniianeaiue s

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{458,584,469,767,517,733,326,569,803,414,729,411,581,443,490,236,596,410,0x40},//(13)Fast B walk 1
{449,595,285,503,414,593,294,535,626,215,612,274,577,439,821,407,717,473,0x40},//(14)Fast B walk 2
{440,566,257,555,291,507,455,698,602,213,613,289,581,443,788,534,614,428,0x40},//(15)Fast B walk 3
{429,575,521,739,431,610,489,730,801,390,741,412,585,447,617,203,551,307,0x40},//(16)Fast B walk 4
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prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{372,610,267,512,268,512,512,509,536,256,510,291,650,364,739,513,735,523,0x10},//(17) Turn rigthed 1
{372,734,267,512,268,512,611,509,536,256,510,291,650,405,739,513,735,523,0x10},/(18) Turn righted 2
{372,734,494,750,495,733,611,509,764,495,763,483,650,405,517,253,522,259,0x10},/(19)Turn righted 3
{372,655,494,750,495,733,519,509,764,495,763,483,650,329,517,253,522,259,0x10},/(20) Turn righted 4

F11979 7 UaAATLsUNINnHIEN91AEN291 08 1999A I TRV UG

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{372,610,267,512,268,512,512,509,536,256,510,291,650,364,739,513,735,523,0x40},//(21)Fast R turnp 1
{372,734,267,512,268,512,611,509,536,256,510,291,650,405,739,513,735,523,0x40},/(22)Fast R turnp 2
{372,734,494,750,495,733,611,509,764,495,763,483,650,405,517,253,522,259,0x40},//(23)Fast R turnp 3
{372,655,494,750,495,733,519,509,764,495,763,483,650,329,517,253,522,259,0x40},//(24)Fast R turnp 4

F11979 8 WAAILLITUNINAN TSR BB UEIUE

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{414,652,512,757,512,756,515,512,760,480,733,514,660,374,511,285,501,289,0x10},//(25) Turn left 1
{290,652,512,757,512,756,515,413,760,480,733,514,619,374,511,285,501,289,0x10},/(26) Turn left 2
{290,652,274,530,291,529,515,413,521,252,541,261,619,374,771,507,765,502,0x10},//(27)Turn left 3
{369,652,274,530.291,529,515,505,521,252,541,261,695,374,771,507,765,502,0x10},//(28) Turn left 4

;11979 9 uanalilsunsunis@nisaaadeacine i reaiueus

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{414,652,512,757,512,756,515,512,760,480,733,514,660,374,511,285,501,289,0x40},//(29)Fast L turn 1
{290,652,512,757,512,756,515,413,765,480,733,514,619,374,511,285,501,289,0x40},/(30)Fast L turn 2
{290,652,274,530,291,529,515,413,521,252,541,261,619,374,771,507,765,502,0x40},//(31)Fast L turn 3
{369,652,274,530,291,529,515,505,521,252,541,261,695,374,771,507,765,502,0x40},/(32)Fast L turn 4
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prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{512,566,257,555,291,507,455,698,602,213,613,289,581,443,788,534,614,428,0x10},//(50)get up1
{550,575,521,739,431,610,489,730,801,390,741,412,585,447,617,203,551,307,0x10},//(51)get up2
{600,648,227,826,283,742,523,498,818,211,786,269,656,349,779,250,725,293,0x10},//(52)get up3
{650,547,241,560,481,259,772,240,552,481,603,447,581,423,815,245,589,475,0x10},//(53)get up4
{700,560,462,817,732,552,772,240,552,481,603,447,581,423,815,245,589,475,0x10},//(54)get up5

;1399 11 uaasldsunsuniwnanisasugtuuvenive lduneaesue s

prog_uint16_t page_motion[][19]= {
/12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP//servo number

{502,514,791,237,350,650,825,203,512,512,650,350,512,512,202,845,650,400,0x30},//(56)car_tagay 1
{502,514,791,237,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30},//(57)car_tagay2
{502,514,512,512,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30},//(58)car_tagay3
{502,514,791,237,350,650,825,203,512,512,650,350,512,512,202,845,650,400,0x30},//(59)car_tagay4
{502,514,791,237,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30} //(60)car_tagay5
{502,514,512,512,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30},//(61)car_tagay6
{502,514,791,237,350,650,825,203,512,512,650,350,512,512,202,845,650,400,0x30} //(62)car_tagay7
{502,514,791,237,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30} //(63)car_tagay8
{502,514,791,237,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30},//(64)car_tagay9

;11979 12 uaaslsunsunmndnnalasugtunnainanuntude

prog_uint16_t page_motion[][19]= {
/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 SP// servo number

{502,514,791,237,350,650,825,203,214,803,650,350,512,512,202,845,650,400,0x30},//(55)car
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#define MAX_SPEED 1023
#define COMPLEMENT_SPEED (1024+MAX_SPEED)
void wheel_delay_ms(word i)
{
for (;i > 0; i--)
{
_delay_ms(1);
Status_ADXL = ADXL_Read();
if (Status_ADXL !=0)
{

break;

}
void wheelForward(unsigned int i)
{
dxl_PosSpeed( 19, P_GOAL_SPEED_L, COMPLEMENT_SPEED );
dx|_PosSpeed( 20, P_GOAL_SPEED_L, MAX_SPEED );
dxl_PosSpeed( 21, P_GOAL_SPEED_L, COMPLEMENT_SPEED );
dxl_PosSpeed( 22, P_GOAL_SPEED_L, MAX_SPEED );
dx|_PosSpeed( 23, P_GOAL_SPEED_L, COMPLEMENT_SPEED );
dx|_PosSpeed( 24, P_GOAL_SPEED_L, MAX_SPEED );
wheel_delay_ms(i);
}
void wheelStop(unsigned int i)
{
dxl_PosSpeed( 19, P_GOAL_SPEED_L, 0 );
dxl_PosSpeed( 20, P_GOAL_SPEED_L, 0 );
dxl_PosSpeed( 21, P_GOAL_SPEED_L, 0);
dxl_PosSpeed( 22, P_GOAL_SPEED_L, 0 );
dxl_PosSpeed( 23, P_GOAL_SPEED_L, 0);
dxl_PosSpeed( 24, P_GOAL_SPEED_L, 0 );

wheel_delay_ms(i);
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#define RANGE_ADXL 5

void ADC_Init(void)

{

ADCSRA = (1<<ADEN);

ADCSRA |= (1<<ADPS2)|(0<<ADPS1)|(0<<ADPSO0);
}

unsigned int ADC_Read(unsigned char adc_ch)

{

ADMUX = (0<<REFS1)|(1<<REFS0)|(0<<ADLAR) | adc_ch;
ADCSRA |= (1<<ADSC);

while (/(ADCSRA & (1<<ADIF)))

return (ADCW);
}
unsigned char ADXL_Read(void)
{
word ADXL_X, ADXL_Y, ADXL_Z;
char buf[50];
ADXL_X = ADC_Read(2);
ADXL_Y = ADC_Read(1);
ADXL_Z = ADC_Read(0);
sprintf(buf,"\N\rACC= X:%u,Y:%u,Z:%u",ADXL_X,ADXL_Y ,ADXL_2);
TxDString(buf);
delay_ms(300);
if((ADXL_X>371-RANGE_ADXL && ADXL_X<371+RANGE_ADXL) &&
(ADXL_Y>348-RANGE_ADXL && ADXL_Y<348+RANGE_ADXL) &&
(ADXL_Z>415-RANGE_ADXL && ADXL_Z<415+RANGE_ADXL))
{
return 1;

return 0
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