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ABSTRACT

In the near future a navigator system will be used in every car and by every person on the
street to navigate efficiently their journey. It can suggest a route to reach a place never been
visited before. This system adopts intelligent routing for economical traveling, i.e. guiding
through a shortest route.

In this project a prototype of a navigation system is developed. It consists of digital maps,
shortest-path routing part, a GPS position display part (which displays a car’s current position
based on the GPS data and sends this position to inference part) and the navigation part which

navigates the car through a route via voices.
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3.2 OpenGL

iiosaninseadiawes OpenGL Wudumoesaiiiiudaszomesand (Hardware-
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Unix, IBM 0S/2, Apple Mac OS #38 Symbian S60 11 14 taz@a0mafi OpenGL gneanuuuldy
o ldTagliadaduszuy munsahianldnng undanosy (Independent Platform) Ml
aunamaenioldafiadiudouioondr I uundaresuduldedwayain  (Portability)
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! Display
List
Per-Vertex
- Operations Rasteriz~ Per-
- - Evaluator . - Fragment Framebuffer
Primitive - ation Operations
Assembly pe
Texture
Memory i
v Pixel 4
o ball
Operations e

310 3.1 aonilasns suves OpenGL

Y
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1. vouvesjihnaouszdos ludanues
2. ynswwesgihimbonezdes liumdwiuda
3. wzdedluligmolugimaey
v =Y as = Y o o d’la Y =}
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drvendalunsaautagilindonndeuniaie Tessellation

3.5 namdaamasnaaia
A Ao quyw A s s g ¥ 3 v
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Tagnianu BB lunouiames swan/dounasitnmsiassmmmariiosnmaesenwmniu

3.5.1 M3AOUAMIUNNA (Translation)
A o oA A o ' < y o - |
NITLADUN UL U ﬂﬂﬂ']'ilﬂaUuﬂ'lllﬂu\isllf’]ﬂi’)ﬂﬂmﬂ1ﬂ1u&lu’)lﬁ’u¢]ﬁﬁW]ﬂﬂnlﬁuﬁﬁuq
o [ :é 1 U 4 o ¥ =3 4 [
vlﬂ?)ﬂﬁ“lﬁ“@ﬁuﬂ W?@ﬂ1%ﬂﬁ1’)1ﬂ'ﬂlfﬂuﬂ'ﬁlﬂaﬂuﬂnlﬁu@%1ﬂIﬂﬂ@{ﬂl“ﬂﬁﬁﬂ\lﬂﬂﬂ
o 4 o o ] 3 A 4 @ @ @ o
Tﬂﬂ’e)’imuﬂauumm GnlLWUQ'@)ﬂﬂmﬂﬂlﬂﬂﬂ1ﬂﬂ1ﬁl§Uuﬁ]gﬁ’ﬂﬂﬁuwug’ﬂﬂﬂlu']ﬂ%ﬂﬂWW ‘Vnc[ﬁ)
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AANIIVFTUNIN (clipping)

X'=x+1_,V=y+ty (3.1)
Tagerunsadiouogluzves Matrix dity

x' x t,
P':[ ’}’P:{ }’T: (3'2)
y y f,

P=P+T (3.3)
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3.5.2 21388/98180 N (Scaling)
v = A 3 Vet -d? A o v
MstioAnuNW AoMatasuvnavesestia ldivina Tngduniemnas dAumus
ootivnimannn1sde/vens o1veylusenm uenveniw w3 ool luaonmAsansdin

1 3 3 Wd? LY a
piviun ldvegiumsuiunm
x'= x.Sx’y':y-Sy (34)
Tasamsafouoglugdues Matrix iy

xv Sx 0 xv
o ’ ' (35)

y 0 Sy y
P=S-P (3.6)

3.5.3 MIINYUNIN (Rotation)
A o ) [
Msvyu Aemsuldoudumsveseoihin luluuuadu TRaoanaulussuin xy
[ oI o ¥ & = o v P ] A

vinunulaeesAaveny Z andumisniisl8adwmimils TaolunlGeuvineves

¥

< a

p01ilaAliy

x'=rcos(@+68)=rcosgcosd—rsingsing

. . . . (3.7
y'=rsin(g+60)=rcosgsinf+rsingsind
x=rcos@,y=rsing (3.8)

Wounuaumsh (3.8) asluaumssi 3.9)
x'=xcosd —ysind
, ) 3.9
y'=xsin@+ ycosé
Tasasniloueglugivos Matrix Téidy
P'=R-P (3.10)

l:cos ¢ ~sin 9}
R= (3.11)

sinf cosé&
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P=M1-P+M2 (3.12)
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P’ UNUNNIRBS LML TUTR

a o § < ' o a .
M1 Slumsaguie 2x2 Fenuadullss@ninsgm (Rotation, Scaling)

= a o A g dA o .
M2 i ums s 2x1 Fauneni1 11uan (Translation)
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=) v ~ L= 1 a o (Y
Fon “launiloalnoosaun” (Homogeneous Coordinates) JRgm1s1i@es h 92 luminy

0 Tnsh
X ’
x=h =k (3.13)
h h
@ 3 a A =Y ~ ] Y
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=} ¥ o =Y VA QU 3
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4=Y A’,' ]
Tavosauaiu (x,y.1) a3 m@ou Matrix 19 3 Ina 18
A
M3aou

0
1o ity (3.14)
0
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NSHD/YUY
x' s, 0 0}ix
V=10 s, Oy (3.15)
1 0 0 1|1

MINYU
' cos@ —-sin@ 0] | x i
y'i=|sin@ cos@ 0|y (3.16)

1 0 0 141
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¥ 4
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3.8 lisianavu (Projection)
A A ¥ 9 ) =4 aa s
AINUANANVINNADWILMNAAD e NTOLEen IS 1158 nATUAINAI UL ZUILNTS
aa £ A 9 <1 n'/ 1 =
W0Y IFMININATMINTa 1N wazBeavoteatiianuuussuLaaa Ao 14568 neauRuR1

]Jd & o P=Y A:yl 3 dao . - o
vovRlwaLLyVINUFITIAmMATATN TUSRINATUIDIYLUIY (paralle]l projection) T119Hu
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nc = p + d * nearDist (3.26)
ntl = nc + (up * Hnear/2) - (right * Wnear/2) (3.27)
ntr = nc + (up * Hnear/2) + (right * Wnear/2) (3.28)
nbl = nc - (up * Hnear/2) - (right * Wnear/2) (3.29)
nbr = nc - (up * Hnear/2) + (right * Wnear/2) (3.30)
Taoii

p Ao Aumiandes )

d Ao ghiannmosveuuendoslidge TWia

fc flo far plane center

ftl fo far plane top left

fir Ao far plane top right

bl Ao far plane bottom left

for fio far plane bottom right

nc Ao near plane center

ntl fo near plane top left

ntr Ao near plane top right

nbl o near plane bottom left
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.2 OpenGL ES API
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