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A Study on Implementable Sun Tracking Algorithm
for Mobile Systems
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Abstract: In this paper, a prototype of implementable Sun tracking algorithm for mobile systems powered by alternative energy
is proposed. The proposed system uses 2-axis tilt sensor and 3-axis magnetic sensor to measure orientation and posture of the
system according to the horizon coordinates system, which are used to compensate tilt effects. Then through astronomical
calculation using the present time and position informations obtained from GPS sensors, the calculated azimuth and altitude of
the Sun in that location. The position of the Sun is converted to that of the mobile Sun tracking system coordinates and used

to control A-axis and C-axis of the system.
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Table 1. Classfication of Sun tracking methods.
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Fig. 1. Mobile sun tracking system flow chart.
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Fig. 2. Structure of the Sun tracker.
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Fig. 3. Sun tracking system coordinates and horizon coordinates.

B AANT)AL A XFol gl o¥E AR & VE
of tigle petE FAANHOE, ryzFFAL & ¥ PE
XYZHRAZ ddske AL 4 (DI 2on, gy
Egx VT A (2)9) 2ol BEHT Y|4 T H=
ol Azl W ARAE, = A= HIF 8
& EAIRIHS)

P(X,Y,2) =7 T Pz,y,7) ey
27 T=B(B)A(a) Cly) @
371A
[ 1 0 0
Ala)=1]0 cosa —sina
| 0 sinae  cosa |
[ cos 0 sinf ]
B(p) = 0 1 0 €)]
l—sin8 0 cosf3 ]
[ cosy —siny 0 ]
Cly)=|siny cosy 0
o 0 1
ojtt

L MM AlExa|

B HoMe ol5d gUdFHA 2 ARSEHE A9t
3 AsAE Wl disle] 71egich
1. HEMA

olFd HYFAAI2E ] o= Ao AXHE W T
7t 2 A S sty o= Hx 7]€o] FEA
& S 39 204 K]l Ro] glYFHAAE HEA
9 2% & yZo) FF=o] BHU HXHo] e €E
Axel &9 0, 0,5 4zt 27 4004 Rl i} o), R
BREAY 7% g FFHANLE FEAL 25 D y2A)
o]9] Zwoltt. GEAMS &9 0., 6,& 4 WA B
uhel go] AWHFA ZF GHE a9 AHHAEA
XYZZANA 22} vlehE 2359 B9E o, B y29 &
AE a, 8 WHoz FAHD I8 4004 Ge FELIF
< yehich
XYZa

v 4
0z, @

cosf, =ay, ¢

cosf, =ay, «



Journal of Institute of Control, Robotics and Systems Vol. 15, No. 12, December 2009 171

A, 29 49A B npe} Zo] AFHEA L XyHE
o AEH] AW BUFHA 2" HEA Q] zyFHe] XH
F3tAe] XZ disle o3A F YE] thatd B, 3A
st 710l 1 AeE AW £AME Hohd XYZEd)
A BlEhE o, 2 a,= 2 (5)9F o] EHATH

T

Mo, = B(B,) Alay)[1 0 0
¥y = B(B,)Ala,)0 1 0]"

Y

®)

A7 AEA TE AABPL oEact aHEz 4
GHOE A A 9 494F A2 5 Yok

cosfl, =—sing,

©

cosf, = cos Bsinay

A7 0, O, [0,7] 98] e AAH 4 ©) 5
2 759 4 (9] ATE A& 5 ok

cosf ) @)

BN o, Bz |7 5| wee st 2En 4 0

A FE o, B BEFAHALEY 71801 BAT Bk
FAA = ZxA] FEEo] e AxHo gle A
AZ1AAML] 71 -e tEd A7 EFHEANE
ARE-HTH
2. GPS MM

GPS AME A AFE do} AZL Y%, AR, &%
59 A XRE NMEA (National Marine Electronics Association)
format© 2 AFdch. A AXNAT/AE) 2 AHS gW
HESE ANl ot gkl Wzt awzhs ALk
F Itk B =E2dAE 195064 2050874 100 Alo)
o 0.01x9] =g zh= JEIALHS AHESATHS].
3. XXM

GPSAXNE A8 zH HA) XM Yx Ax Hre}
Al AEE A& Fe AW TFERE & 471 gl
£ =EAAE 3F AAAAE ARSSe & AFA )
dFAA2Eo] el Qe YFYRE dux Ik A=A}

Z
A
9y
e ™.,
\
Gx /// \ y
/ Loy
e -
o Bo
X
X \ /
G

94 YE AN 23,
Fig. 4. Tilt sensor output.
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Fig. 5. Magnetic sensor output.
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Fig. 7. Sun position in Sun tracking system coordinates.
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Table 3. Example of astronomical calculation.
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Table 4. Example of Sun tracking results.
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