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KINHXH XTEPEQN XQOMATQN

To tapov Habnua emKeEVTPWVETAL 0TI LEAETT TNG
OYETIKIC KIVT|OTC EVOC OTEPEOV OWUATOC WC TTPOC TO
aAAo (kivnon petal Twv CUVOECUWYV TV
POLITOTIKWV Bpayxiovmv).

H avaivon ¢ otpo@nc petalL OVo otepewv
OWUATWV TTAPOVOIALEL TTEPLOOOTEPEC OVOKOALEC OE
OYEO0T UE TN LETATOTION .



H otpoprn) tapovotadel 101a1Tepo TEXVOAOYIKO EVOLAPEPOYV,
£POOOV 1] LETAOO0OT] KIVNOT|C YIVETAL KATA KAVOVA OTPOPIKA.
Avto opelietal:

2TO YEYOVOC OTL I OTPOPIKN KIVIOT) ETTLTPETEL TNV
AVATTTUEN LYNA®V TOYVTITOV O€ TIEPLOPIOLEVO XWPO
KO £TO1 O1EVKOAUVEL TN LETATPOITT KAOE HOoPPTIC
evepyelag o€ Kivntikn. I'U auto kot ta meprocotepa
POLITOT JTOV EIVAL EYKATEOTIUEVA O EPYOTAEIA EYOVV
oTpoPkeC apbfpwoerc.

2ITO YEYOVOC OTL 1] TAPOVOTI0 OTPOPIK®WV apBpwoewyv
TPOOOIOEL AVENUEVEC OVLVATOTNTEC EVEAELAC OTO
EPYAAELO TEAIKTIC OpAOT)C.
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O1 TPEIC AVTEC CUVTETAYUEVEC TOV O1AVUOUATOC P
OLLAO0TTOIOVVTAL OE EVAV TIIVAKA 3 X1

pl =[pl.x pl.y pl.z]7
T0 p avaivetal oty opBoxkavovikn Baon {i, j, k,} Tov
10, X, Yo» Zo J @G EENG:
P = DPoxlo *Poy Yo + Po: K,

Omov p, . Do,y Do, Ol CUVTETAYUEVEG TOV OLAVUOUATOG WG TTPOG
7010 X, ¥, Z, f. O1 TPEIG AVTEC CUVTETAYUEVES TOL O1AVUOUATOG
P OLAOOTTOIOVVTAL O€ EVAV TTIVAKA 3X1

po =[po,x po,y po,z ]’

E@ooov ta 610 CLOTNUATO CUVIETAYUEV®V £XoUV Kowvi apyT O Gev viapyet
UETATOIION UETAED TV OVO OLOTNUATWV AAAA LOVO OTPOPT).



O1 tivakeg p,, P, OXETICOVTAL LIE TIG OXEOELG:

po,x1  [peio] |Gl xil+pLyjl +p1,2k1) ie| ol
po = [P0.¥[= |p +jo|=|(pl,xil+pl,yj1 +pl.2k1) -jo|= R} |pL.y|= Ripl
po.zl lp kol |(p1,xil + 51,971+ p1,2k1) - ko) pl,z]

\
Omov R 1
ileio jleio kleio

Ri=|ilejo jlejo kisjo

ileko jleko Kkl vkol
H stpagn asb dnAwvel 10 E0WTEPIKO YIVOUEVO TwV dIVUCHATWY a=a, io+a,jo+a, ko xat
b=b,i0+b jo+b, ko dnradn ab = a b, +ab, + a,b,. O mivaxag R}

Kaleital mivaxac otpo@nc (rotation matrix).




H avasoon otpo@n meptypa@etal amo T OXEoN:

pl.x] [p-il '{pn,xin + po, vjo + po, zko) il
pl = [ply|= |p 'jl} = |(pa, xio + po, vjo + po, zko) - j1
plizl  lp -kl {pn xio + po, yjo + po, zko) - k1|

_Rf

po,
po,z

O1 &vo mivakeg oTPOPNG OLVOEOVTAL LETAEL TOVG Ue TNV akoAovdn oxeon:

Rf = (R;)™H

I'a kaBe mivaka oTpoPrg 10YVoVV 01 akOAovOeC oYEoEIC:

(ROt = (RL) detR: = +1

'Omov det n opidovoa evog TETPAYWVIKOV TTIVAKAL.



[Tivakac otpo@nc

[Tivakag otpo@nc ovouadetal o 3x3 smivakag Tov
LETAOYNUATICEL TIC CUVTETAYUEVEC EVOC OT|LEIOV WC
TIPOC EVA CLOTNUA CUVTETAYUEV®V — TTOV EXEL
OTPAPEL WC TTPOC AKIVITO CVOTIUA OUVIETAYUEVOV —
OTIC AVTIOTOLYEC CUVTETAYUEVEC TOV OTUEIOV WC TTPOC
TO AKIVI|TO CUOTN U OUVTETAYUEVOV.



L 3 2ac: Lepogr tov emmédon (x,) (yavie kihiong)




O1 sTivakec oTPOPNC ATto TO EVA CLOTNUA
OUVTETAYUEVWV OTO AAAO elvan o1 e€nc:

Ry =

}

— cosg —sing 0 —

]

sing cos¢ 0

O

g 0 1

cosg sing 0
—sing cosg 0

e

=

(3.8)

O nivakog Ry g otpogrig kUAeng ovopdletal mivakog KUALONS KOt

cupporilerar pe R .

Ot vovicg oTpognig YOpm amd Toug GCOVES y KL X KOAOUVTOL YOVIU
npoveveng & (pitch) kot yovie amdxkiong y (yaw), avtiotovra (BA. Eynquota 3.2B
kot 3.2v). Xpiotponotdvog Tn GupHeTpio HeTailh Tov TPLOV TTPOPOV (Kitl TOV
avTicTolzOv YoOvidy), civol g0koio va umoroyiotel o mivekag TPOVELOTS
(cuuPoriCetar pe Ryp) kat o mivekog emdkieng (cupfoiiletor pe Riy).
Ewikotepa toybet OTL:

Ry,fi =

k-

cosf 0 sing@ |

d 1 0

—sinf! 0 cosd /

) R.’.‘,('ﬂ =

I 0 0
0 cosy —siny
| 0 siny cosy

(3.9)
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Zyruo 3.2 1 Ztpopn Tou emmEdov (x,z) (Yyovia mpOveuong)

& x,

Zyipua 3.2y - Ttpo@n) tou smmredou (3, 2) (ywvia anokAiong)




EOAPMOIH

Na BpeBoUv oI CUVTETAYHEVEC TOU TEAIKOU GTOIXEIOU OPATNG WCE TTPOG
TO APXIKG CUCTNHA CUVTETAYHEVWY HE KEVTPO To O av o Bpaxiwvag
TTEPICTPAPEI TTPWTA WE TTPOG TOV Afova Z KATA ywvia ¢=11/6, oTn
CUVEXEIQ WC TTPOC TOV Afova X KATd W=T1/3 Kal TO éUoA0

puBuioTei og ammooTaon r=30cm atd 1o KévTpo O. 21

AY2ZH:

Q¢ TTPOG TO GUCTNHA CUVTETAYUEVWY {Ox 0y, 0z} TEAIKO
oToIXEi0 Opdcng Ba EXEIC TTAVTOTE TIC £ENC CUVICTWOEC:
p=(0,r, 0).

MeTG TNV TTEQICTPOPN TOU Aova Z KAaTd ywvia @=T11/6
KAl OTN CUVEXEIQ TOU Afova X KaTtd Yy=T1/6 ol
CUVTETAYHUEVEC TOU TEAIKOU onueiou dpdaong Ba givai:

ouvg  —Nue ol[1 o 0 oUVQ —NUQ-OOVY MUY Uy
Po=R. R, = nup owe 010 oowu —nuu| Pr=| que owe-oovy —owve-nuw|
0 0 1](0 nuw ovvy 0 ny oovY y 4
' T :T. . 11 A
—03-qu—-oov=| |—03—— yaw
6 3 22 s
R i o : T __ T g [P \"’4
r-owe-oowvy |=| 0.3-oov—ovv= |=|03-—=|=| 0.13
6 3 2 2
reny . = 0,26
0.3-qu— 03—
"3 - itch

: e e roll (@) ﬁ
-




EOAPMOIH

Mo evliagépov TTPORANKA atToTeAE TO avTioTpo@o. Na BpeBouv ol
YWVIEC @, W KAl TO MAKOC TTOU TTRETTEI VA TTPOEKTADEI TO €BOAO TOU
OXNHATOC WOTE TO TEAIKO OTOIXEIO Opdaong va Bpebei oTn Béon
p1=(1,1,1). Na Bswpnbei 0TI TTPWTA VIVETAI N TTEQICTROPH TOU dfova Z
KAl OTN CUVEXEIQ N TTEPICTPOPH TOU Aova X. .r/'
AY2H: 21

2NV TTponyoulEvn epapuoyn atrodeixdnke OTI ol
CUVTETAYHMEVEG TOU TEAIKOU OTOIXEIOU dpdcng
IKAVOTTOIOUV TN OXEON:

—rque-oovy| |1| |—r-nue-ovvy [—r-mw-auvw:l 'Il':‘|
Py=| r-oovg-ovvy |=|1|=| r-oovg-oovy |=1 r-oovp-oovw=1 (2)
renuw 1 renuy | ropy=1  (3)]
AlaipwvTag Katd JEAN TIC (1) Kai (2) EXOUUE:
w IC:"O@_—].:@_——IIWICL);O_—‘l')
r-oovg-oovy 1 -
To ouoTnua TWV sﬁlcwoewv yiveTai: i
'-— . —-._"z'x. = ( ' _g f s 1 yaW
renul 4.avu,/ 1 13 ?;mnw 1 (1) lr-avw,v:v'z (1)) \/‘
o= oomr=t D} |2 [Siroovy=v2 (2]
el S R 3 W=l Q) =1 (3))
rquy=1 l3l| roquy=1 (3)]
‘ ! ) pitch
Alalpwvrag KaTd pa)\n TIC (3) KAl (2) EXOUME: roll (@ — Y
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T =1 o epy=Y2 sy =35
r-ouvY \.4‘2: i

AVTIKABIOTWVTAC 0TV (3) KAl AUVOVTAG WE TTPOC I TTPOKUTTTEL:
1 1 1

r=——=r= =7

mw  g3s 038

=r=173

EtTopévwg yia va Bpebei To TEAIKO oToIXEiO Opdong OTO
onueio Je cuvtataypéves (1, 1, 1) we TTPOC TO APXIKO
cUCTNMA ava@opdc Ba TTPETTEI vd TTEPICTPAPEI N
ApBpwan tTou Kabopilel TNV TTEPICTPOPNR OTOV Afova Z
KATA ywvia 45° Kal 0Tn CUVEXEIQ N apbpuwaon TTou
KaBopilel TNV TTEPICTPOPN GTOV Afova X Katd 35°. To
EMBOAO TTRETTEI VA TTPOEKTABEI O prikog 1,73.

[0 KABe onueio Ba TTPETTEI O ETTECEPYATTAC TOU
POMTTOTIKOU Bpayiwva (HiIkpoeAeykTig, DSP, PLC,
FPGA, utroAoyioTn¢) va uttoAoyilel TIC YWVIEC Kal va
OiVEl TIC KATAAANAEC EVTOAEC GTOUC KIVNTHPES TTOU
EAEYXOUV TNV TTEPICTPOPN TWV APBPWTEWV.




Hapaossvypa 3. 1

Ectw A to onusio éveonc tov Soktiimy NS UPTAYNS TOL EMIMESOV POLTOTIKOD
Ppuyxiova ag stpogikic apBpwong, mou arsikovifetul oTo ZxMuae 3.3. Nu
vrroroyicloty ot CLVIETUYHEVES TOL SNHEiOU A ®C TPOS TO yMpo spyaciag. H
anOGTUGT] ToL onueiov A ard v aplpwon sival ion us /.
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2 3.3: EMnedos pounotikdc Bpayiovag puas aplpocnc

Aoy

Ot cvuvvtetaypévec tovu cnueiov A ®g wpog 1o CUCTNHE GUVIETAYUEVOV
;ﬂj l

{ox1 ¥v1 21} opudonoltotviol otov 3 x | mivokag 21 =| piy [=] 0 | O TIVOKOS
o O

STPOPTS  and 10  cULoTIH L cuvteTaypusvov  {oxg vy zo}l  oto TUGTI G
SuvTeTaYpREVeY {ox; ¥ =} Sivetar arod ™ oxfon (3.8). Apa o TIVAKUG
CLVTETAYHEVOV TOL Gnueiov A wg Tpoc to LOPO £PYUCIUS, COUP®VE LUE TOV TOTO
(3.3). eivar pa:[ lcosg [sing O ]l. To omotéleouu pmopei sOKOro va
emta2nBevTet, xpn&tm)noui)vra; CTOIEEUDST TPIYOVORETPIL KOl ™ YEOUueTpio

TOU ZyNuotoc 3.3.




