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Abstract

The purpose of this research is by using DSP and Kalman Filter technology to Inertial
Navigation (INS) System, Global Position System (GPS) as well as Geographic Information
System (GIS) into a real-time vehicle navigation .The INS system is consisted by three
accelerometer as well as three gyro-compass, and aided by GPS with loosely-coupled closed-loop
structure, such that it can be easily implemented with lower order computation requirement and
shows the result on GIS.

The loose track condition of GPS for about one minute is also included, and which shows
that the resulting system can also provide navigation information. Combine 8051 and control the
motor to imitate the constructing of the intelligent voice control navigation system.

Keywords: (Global Positioning System ,GPS) -~ (Inertial Navigation System - INS) ~ (Kalman
Filter) ~ (Loosely-Coupled Loop) ~ (Geographic Information System ,GIS) ~ ( voice
control)
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[v(t)+v(t + At)]At

(j) £4
i~ WA E o IFE B et 8 T @R AR AR T € 4 el Rz
AE e E 4 g (Local) KTt A T=BA2E (NVE-D) V& 74T

g,b =G, xH (1-36)

ge =0 (1-37)

9p =Gey x(1-G 5xH) (1-38)
He g}ﬁf(

G, =1.63x107° xsin Lxcos L

G,, = 9.7803522 +0.05163042 x sin” L + 2.294569x10~* xsin* L
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G, =3.1570474x107" —2.1026532x10° xsin® L

L %R
H % &
Mg p ok TREES B e B (TEALR) £4 F 0 B GRS eT
1 AlsinL, —AL
g'=C/g" ,C| = |-AssinL, 1 —ALcos L, (1-39)
AL AlcosL, 1
H e
L, @ A 4p iR
L:#asE
0 ERHE
M ALzL Al = Ry
R, - R, (R, - R, Jeos L,
+4=@;+R3+@¢—Rg2?—&
R, » R, » R, : 3EA8% foi>
R¢ T i
a3 Ev gt ds sz BarEd s
gf\l =0y —0gp XAL (1-40)
gL =-Alx(g, sinL, + g, cosL,) (1-41)
gtD:gNXAL"‘gD (1-42)
;¢ (1-40~42) v i¥ 5 T =xzt B 38 (1-36~38) & * o
(K) e ™ - PRl R 2 e R T2 KNP EZ A S
(3-21~24) v f B M 2 P LIRESE - oL 2 ik o
2
¢:tan_1( z(qsqzqulqz)zj (1-43)
g, +d; —Q; —Q;
6 =sin"*(-2(d,9, —9,;)) (1-44)
2
W:tan—l£ 2(q2(13+qzlq4)2J (1_45)
g, +dq; =03 —Q,

d ;4 (1-35) v RiFERE B
4.7 GPS/DR #§ & Rk S IB
%Eﬂ z}\#;]: # Ao\ ;\: 33 % B2 7?;7 /z‘ i :‘%. ,:“ “:,‘L?AE f?_ o T

gz fﬁﬁ%%“ﬁfi}’fff_ ¥ #h
Fo i ik o B & GPSenF AL » 4o » 3|+

/)%/};LE?\:‘ > T\lgﬁx'd:7 Lff;?’éﬂ. ° m %ﬁ‘?@&?ﬁ’ 2

15



GIS,}? ffbi » 1 ? IE.»? KgZD%"ﬂ”me}E (54 ...,J Ak ‘&‘-"@11""‘[‘7—[‘ Z_ A B?C;r\‘ 3—3 R '{; FB /}%/ﬁt
BT

Uncorrected position,

DR | - : :
measirement » Nawga_[mn velocity, and attitude
equation
SENSOr
'
Correction 1 Corrected position,
to DR Kalman | velocity, and attitude
filter
|
GPS position
GPS and velocity

receiver

@11 A’\H(} 5‘5“3’ + Fﬂ//%}di S f‘fbg]
GPSIDR:AE £ 3 X » 4 & £ 5 & & st » B & Fonifmh > E |3 4 chrt iy > 2
Fridded 18 42477 o

GPS THS
&2 |l 2 %2 |LazitE
2. B BEit 2. & F AR
3. aRE Aok Y
4. R R4 &
#E |l REE R R w#eh |LLEEdii
2. Fof & E
%1 GPSig#k ghv i 4 %2 INSig4 gt i

FRER SR & & S8 1Rl A
PP LEA BRI Azt LT (NE-D) 2 5T & 4o

5\7+(Q+a))x5V:A—5goxf+Ag
Of + pxor =6V (1-46)
OP+wxop=¢

4¢ 0 & AR adeui

mﬁ“" 1_%; }jj:ierlg_g_;ﬁ-;Lra,g_
}: o e s

?

- > 2 {O%Q‘O
: %‘:
(, oty
ﬁ
fﬁb
w.
Ft‘
9
-ﬁ-lmm

S A g o ant 4 (Specific Force » PR R{odfT i i
A e B2 )
Ag 2E4 g BN TELYE

p AFELEAE PR i E R £
£ {Fi iui%;m*ﬂ mg‘;r‘}

16



Q,cosL
Q= 0 (1-47)
-Q,sinL

He ¢ LEINS* Ty > QI+ péd s o

FERFBOGFRI PR EDEER ST > PP L AR SR b R

RGN

0=Q+p (1-48)
AcosL

p=| -L (1-49)
—AsinL

¢ 0 LEfE@SgR (Longitude) o
7 (4-1) ¢ :#H5 F (Operator) X2 T_&H4cT

a, -a, a,
a, |x|=| a, 0 -a, (1-50)
2 -a, a, 0

d N (4-1~4) 7 @ INS eryfe i 384 & #4258 5 ¢

X ins (1) = Ajs X s (1) + 7755 (1) (1-51)
XINS:[rN’rE'rD’VN’VE’VD’¢N’¢E’¢D]T (1-52)
[0 -kL L 1 0 0 0 0 0 |
AL 0 L 0 1 0 0 0 0
-L —-JkL O 0 0 1 0 0 0
"9 0 o 0 —2Q+dsL L 0 _f, f,
Aw=| 0 "% 0 2Q+ist 0 2Q+ieL 0 _f,
0o 0o L L -2AQ+deL 0 _f, f, 0
0 0 0 0 0 0 0 —(Q+A)sL L
0 0 0 0 0 0 (Q+ A)sL 0 (Q+A)cL
| 0 0 0 0 0 0 L —(©Q+AcL 0
(1-53)
s :[O 0 0 Ay A Ay &y & 8D]T (1-54)

74 (1-53) ¢ sLqfrcL A& w2 & 2 @ sL=sin(L) % cL=cos(L) -
REf LB w2 gs 4 i@ & o

BEAPREREDT R > 4 R Kot RanEZ 417 o BB INS gL #0417
A (Augment) 4o

X ins = AinsOX ins + s (1-55)

17



(1-56)

X svro = AsvroX evro + @eyro

é\]aCC = é\]aCC (Pr eVious) + (Bacc + faCC SFaCC )T ( 1-57 )
d 74 (1-55) - (1-56) ~ (1-57)% &
OX1rue = Arrue X qure Hlipue (1-58)

H e

X truE :[rN e To Vs VeV @n s P Py [0y Oy s @5 | By, B, By, SFy 1SFE’SFD]T

(1-59)
| 03><3 O3><3 03><3_
AINS 03><3 I 3x3 f3><3
| 0 0
AT — 3x3 3x3 3x3 ( 1'60 )
RO AGYRO O3><3 03><3
09><9 03><3 O3><3 03><3
L 03><3 O3><3 03><3
fh, 0 O
f.o= 0 f. O (1-61)
0 0 f,
mroe=|0, 0, 0, Ay, Az, Ap 0 0 0, \/ﬁw,q(t), \/Eu@(t), \/FGDLUD(t), 000 0 0 0 O
Ton Tee Tep

(1-62)
EREER g L I AN fr°r‘]£? WP ok B A 4 B INSHRE AL o
DRI AL PLE S N
GPS 3£ & 1 & ek R £ ci¥ P48 ih £ £ (User Clock Bias) {rpF4sig 45 £ (User
Clock Drift) » #7112 3% ip# fiaE = GPS e g > #7258 pF > )J'} LR S IR L SR
GPS e fi 2 425% » ¥ 8 BA B KA T » W= BAE L X, Xy, X 2 & F F chix

BEeo¥e BARL X, ATRY Fomaik L (UserClock Bias) = X, X, X, » % 77 & #
Feg RAE o X & "*‘mﬂf‘%ﬁ Z #% B (User Clock Drift) o #717 H 5 i = 4255 7 45 it 4o
T

18



Xy, = Xg
X3=X7
X, = Xg +17,

#9¢ 77, i RIoprsEH E R R F 3 (Time Constant)

Myo1]¢ 1, ZFH e iy »~ S st ( Additive Random Noise )

AT B R  AEN e

Xeps = Agps X GPS( )+77@Ps (t) (1-63)
e Xges =[X, X, X5 X, Xg Xg X; Xg|' (1-64)
Meps =[0 00 n, n, n n nf]T (1-65)
_03><4 I3><3 03><l 1
x4 03 1
1
Agps = 034 _T_X lss 04
1
014 013 -
(1-66)

~ R Onxm {nx mm?% ’ |3X3 {3)(3 e xh 1 fj_:;f:ﬁ_{_

4, 8+ ™ jm it ®(Kalman Filter)

p i 1960 &+ ™ (Kalman) 41* & i a;‘zj_aa—tnr,ﬁ Mz iR R0 R
(Wiener) ik @ ende f > £258 15 > i3 3409 5 5006 % 6 SR AL B ’@az@t w
FitPirAF (Kalman filter) o + gl £ @i? s Rk SLerpk B BB R RUE R
Rl BLePl L A 4T 0 stk PR B e 5 B S IR AP K S G R AT F
« ;rﬁ:g;ﬁ% o

A EE - B 4 2 B (Continuous or Discrete)%E # 4 st(Stochastic System) » ¢ #%
e plH23] (Plant and Measurement) » # 4 i 4 & 9157

%\ 3 'l; FB /}%/ﬁ =3 /J< "L‘# it %‘
19



Model Continuous Time Discrete Time

Plant Equation X(t) = At)x(t) + Bw(t) X = Dy Xeq +TWy
Measurement Equation | z(t) = H (t)x(t) + v(t) Z = Hi X +vy
_ E(w(t))=0 E(w,)=0
Plant Noise E(WOW (1) = 5¢-5QM)  [E(w )= Ak -i)Q,
E(v(t))=0 E(v,)=0
Measurement E(vV' (5)) =8 -9R®)  |E(vv] )= A - R,

Tt 3 B A7 4ok Ak (Initial Value) T 3578 (Mean) £.X, » 2 2 GRIEAL £ $ R
(Covariance)#_P, °

A enp R R itlf%’%'lﬁxfé Sk 5 Rl B X (TR ) 0 B BB RIART S
4p t&(Performance Index)m <

P, = E[x =% M[x, — %] (1-67)

2¢ M 5’&”'%?4?% T_2_4¢ 48 *L (Symmetric Non-negative Definite Weighting Matrix) ;
@ {541 * & 2 %32 (Orthogonality Principle) » d &1 i i & ip| & #7 7 <1 { #7 % 42 (Innovations) >
e @ b#ﬂ*xm IS R4 S

E{[x — R ()] }=0 ,i=123.. k-1 (1-68)

G- @R R REE 2 (5 T @ Akt PRk BN E S T A
T
24 F PR EL 2Nz

S t d . d I 5 Xk = (I)k—15 Xk—l +er_1
stem dynamic mode
e N(0.Q,)
easurement mode v, ~NO.R,)
nitial condition e
Independence assumption E{kaiT }: 0
State estimate extrapolation 8 % (=)= @16 K4 (+)
Error covariance extrapolation P(-)=®, P (+)0F ; +T ,Q1Thq
. . T 1
Kalman gain matrix K, =P (- [H P (-)H{ + RJ
State estimate observation update 8 % (+)=6 % (-)+ K [z, —H\ 8 %, ()]
Error covariance update P(+)=[I -KH R (-)

20



A2t s - B ¥z k su(Discrete System) 2 2 £ jp] g (Measurement) ok Fuk fE AT
(Upolate)qut PRk Bz B @ B S B doBl12977 0 KB Y TR D] PR B -
Bl s r o eI kAT RIE - B E R o

Discrete System Measurement Discrete Kalman Filter
Sysf[em ) Measurement
Noise Yk Noise Vi
gk
+ + +
Xy X(+)
C> H, + K.
ol Z | + Copy of
Discrete
System
O
D, , Delay H, k1| |Delay
(=)
Xk—l )’(k—l(+)

FI12 + it B i B S W)
49 GPS/INS # & % % 4
RS G PR £ AR £ OPSINS + R R oo 2 2 INST 5
) (Model) 2 + Pk B o @ 0T 8 28 2 aun AR B doRI134T T

N(North)
X
ax
4
ay
¢(0)
‘\ y
» E(East)

W13 8 A8 g g RN
#e NE: s E(Ss R ki)
Xy: it E {8 R

a, o E X ré*i*t*ii}i(M/secz)
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;\‘E' ﬁ&,—& w 2_ 4 ?EZ(M/SEC)
P ;{5 E XphAp $0 4 S 2 4k (Rad)(F PEEE %)

(p(O) : i\; Bz Axds Ak (Rad) (MEFF4E T W)
A0 RRIE 2 ihi(yawing) & B o S H ISIRRERIZ 0 F BT Ky g 4
TRE BRI R 2 A Bk o(0) - R AP R RITINE R TAOMS)E R AEA 1 T

GRCHUE JUIES B 3T G
feig RN O SN A g RZBRPE T I PRI yRE L PIF DG 4

R st REA W BRFIPLARL 2 hdRa Ba St AR FLER

Wl e 3 FopiE o a SR EHA DR T o B R PRI Ao B 1457 o

N(North)
X
aX
fN
2
Ay
: » E(East)
ay
y
W14 ek B EEHE T LR
f, ] _|cos(p) —sin(e) | a,
[fg}"{sﬂﬂ¢ﬁ COS(w)}{ay} (1-69)
Vy(k+1) =V (k)+ f -dt
Ve (k+1)=Ve(k)+ fe -dt (1-70)

Py(k+1)= PN(k)+VN(k)-dt+% f, -dt?

1 (1-71)
P (k+1) = PE(|<)+VE(k).o|t+E fe -dt?

fu > fe D PR AESBEL oA 2o L3 2L i AR (Msec?)

22



Vy " Ve @ R ERESRAER e 2 e LD 2R RS E (M sec)

Pe ~ Pt PEAESEE A 2 L2 5 A E (Meter)
ﬂ 5 GPS#&ﬂzﬁﬁﬂr@ M4l i RawDatac ¢ F AR * ki~ 2R E N EE -
o £ A1 &) T2 L JE (weighted least-squares Method, WLS) & 4173 & i %18 » o i 22 INS

BETEE -

FRACHAT P E R BRI FAPEY BTG AL LR RFEL %ﬁ%}i«
TTRE 2 EFAL R L S ik %k 2./ £ (Bias)% +* ] F]+ (Scale Factor):&£ &% % b
2 3B fi(States) Bk Bk A S AR T A ke

X (t) = ASX(t)+ Bw(t) (1-72)
- Y

X(t)=[®, P N, N, Sp ow B, B, By BF, SF &F[

BZR A kR AR A=

0 -Ast 1 0 0 0 0 0 0 0 0 0] (1-73)
A,sL 0 0 1 0 0 0 0O 0 0 0 O

—g/Re 0 0 -AsL f. 0 cosp -sing 0 f, 0 O

0 -g/Re A4sL 0 —f, 0 sinpg  cosp 0 O f. O

0 0 0o 0 0 1 0 0 1 0 0 o

0 0 0 0 0 -1z O 0 00 0 0

0 0 0O 0 0 0 -1z, 0O 0 0 0 O

0 0 0o 0 0 0 0 -1z 0 0 0 0

0 0 0o 0 0 0 0 0 00 0 0

0 0 0o 0 0 0 0 0 00 0 0

0 0 0o 0 0 0 0 0 00 0 0
0 0 0o 0 0 0 0 0 0 0 0 0]

b2l
VE
A= R, cosL
sL=sinL

g~98m/sec’ (£4git)
Py Pe: B AR 2 R FEL

Ny Ve 42 b Ba T 2 RFL

Op: 45 b ESBAEY 2 ik A
PR b AREAL
OB, 0B, : *rif k2 i £ #E (Bias Error)
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OSFy, 0SF @ it tha vt 6] F5 314

()
&
g

A k2 % £ 3% 4 (Bias Error)

%)
wn
ol
®
o
=

F LR =1

0 0 00 0 O]
000O0O0TO
100000
010000
001000
g_[0 00100 (1-74)
1000010
000O0TO 01
000O0O0TO
000O0O0TO
000O0O0O
0 0000 0
.
W(t):[AN A ¢ Qoproo(t) @, a4
H e
Ay, Ag 0 Seid o 2 o A2 2 WL
& 1 KRR E§ ¥ £ (Random bias)
Qovro@(t) : Fe iRtk shug 3% £ (Random Noise)
W1 Wy 1ot 2 op L3 et ReMEES 2L (Random Noise )
@ BLB|(Measurement) > #2538 ¥ & 77 40T !
2(t) = H(t)x(t) +v(t) (1-75)
Bple &
1 000 000O0O0GO0O0 O]
01 00O0O0OO0OOOOO0ODO
H(t)=001000000000
000100000000 (1-76)
00001000000 0

w(t),1{t): % # 49 B (Uncorrected)2. % ¢ 323t (White Noise)
24



BT ORAPEE BN (1-72) Femitod KSR REBLIEEA ART T AR 2R
Mg s PR B R E AR kA iAot AP TARZERM L e R
BT M o iSRRI R T AR

X (t) = ®(t)oX (0)+ [, @(t, 7)Bw(7)d (1-77)
b (I)(t)zef;A(T)dr 7 45 % 4 # B B 5 (Taylor Series)

® = io%(A.dt) (1-78)

Fldt(20mS) %] > AT E-BFFIEE L 0 RHE v pF2 T fEE

1 1

1 2 3
O=1+ A-dt+z(A-dt) +5(A-dt) 2 —(A- dt)* (1-79)

w4 =] O(7)Bdr
d oy FdaE s ApE T R stz Bt £ A S 4e N e
éX(k +1) = ®X (k) +Tw(k) (1-80)

RALTRNFNE O RFAPERPRESEGELZ k2 X gBedlp 2 Q o

'aPNZ 0 0 0 0 0 0 0 00 00
0 0,° 0 0 0 0O O 0 0000
0 0 ¢° 0 0 0 0O 0 0000
0o 0 0 g° 0 0 0O 0 0000O
o 0 0 0 ¢ 0 0 0 0000

p|0 0 0 0 0 c,’ 0 00000 4,
0o 0 0 0 0 0 o 0 0000
o 0 0 0 0 0 0 o°0000
o 0 0 0 0 0 0 0 0000
o 0 0 0 0 0 0 0 0000
o 0 0 0 0 0 0 0 0000
0 0 0 0 0 0 0 0 0000
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o’ 0 0 00 0
0 o° 0 000
10 0 57000
Q“_o 0O 0 000 (1-82)
0 0 0 000
0 0 0 00 0

R AR P LR 0 AR PR 2 A ik o) 0 3 E kA

ZAeR RE R AR 0 ST A

1 2
Ore = WZ(PN,E(k)_ﬂPN,E) (ZEFLZ 2445 %E )

19 2
e = oVne() -, ) @ REL A R )

1 N
o, = \/WZ ((p(k)— /,1¢)Z (h#ed 2L 2 b B R E)

1 N
%Z\/WZ(W(‘()‘%)Z (A RFLL At %R

1y 2 oo ,
O-fN‘E :\/WZ(fN,E(k)_’qu,E) (‘6‘:3&&;;.2}"7‘%’7&;#%&&)
O'B . 4\:15"‘r li‘}—\%" L\Z""&r %ﬂ’\%

E} S ’2 {,L‘B,\,F%iﬁ}; ﬁzoms’ .J-\. ]FBB’»4$/kmE]$F’3"J- N Z‘W'k\—” %_ﬁ :E‘i ’ t:"i'_l',[NZZOOO ﬂ =4

Poe(k) " Vae(k) » o(k) * @(k) % fye(k) A B & & PR T3 B dieniz B 0 R - Ak s

EREREE S w0 g, 0 My MR gy P e R R S bk s R ik
B2 NZBP-#LiaE -

hE %Y s AP E RS /—T‘(I,—;? Birg R RRELP QLR N M4ATF P md B
NP EE 5 FE2OMSERIEE - K> Y EEGF PR EEEK 2 INSHUk EEAL G

PIE > £ gt GRIEB T INS BV 5 & Fiufz o 1 Rt 2deT

26



A 0 |
0 o,° 0 0
Eg
R=l 0 0 go.° 0
0 0 0 o 0 (1-83)
Eg
0o 0 0 0 o,°

#d OpOp SGPSIZ¥ feAzfiz H%EE > O 0g, »GPSH RFEMFL2 X2 >

Oy, »nGPSH#Ldfensi22 L3 E 27 ¢g=

4.10 #ci=i B2 B (DSP)

#2252 (DSP - Digital Signal Processing/Digital Signal Processor) 7 2 4% % f&
BSEEE A (MPU) 2% 3 o (e B clicf 38 8 2 gk 2 AR 2 o 8 B
FHTE(IC) M & - ficix ™ 2 9iF § &2 B > 2. 5 Digital Signal Processor-DSP CPU >
H 2 iE AT H 5 B 52 (Digital Signal Processing DSP) -

FE R B A SR Op g > B E & P 4o 8051 (B - 40Mhz) ~ % Peripheral
Interface Controller (PIC) FoCHRFEIRY FLER CEFRN A PATR DT R RA
4o% B2 %H ASIC &4 FPGA & % > Pl R ~ RIRE U3 PR RE S £ 4
_+ p = DSP (Digital Signal Processor) %#f&h TR 3 0 @ 5 DSP enig * oo a7 -
GEgL I o~ Pei P R enfRi2 i o

% 1982 & 5 LM IR E o 2 (Texas Instrument > TI) 3 % 7 TMS320 s 71 ® % — %f 2 &
;¢ (Fixed Point) & & crfici= M 5L ad2 % DSP TMS320C10 > 3P % & 2k > Bl 2 55 1 C67X
FBEE Y ch DSPy 122 5 AJE Beh DSP R o TI 50 TMS320 4 5| & 5 » $a3%4 % 12 CPU
m;’#f#o (AR R A R N el £y X B uE s R P e ¥ b d a3
BAE B AL h- BEH - g PN > TMS320DSP 7 % AT B 4 sk & > fo& 4 TE S
B oo 3P 7 TMS320 & % 7 erngd 3 5 e 2 &~ 3 - TI DSP TMS320 % 51] HAd g ¥R 2
5 CPU 2 .< chlic (= 12 3L AT B 470 & o TMS320 HA-$ T 3 BLAJL 2 o @ k35 0 o ¥
EKFL R o

(1) 2294 5 82 ship 4 B . (Instruction Set)

(2) W3 FiFr PhFgisfd

(3) B i

(4) plFTeng #4458 iv g (Pipeline)

(5) &I gy

(6) frC#E7 - g RAFFRIG A7 PR
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*C6000

(’C62xx/64xx/67xX)
»C5000 *C3X *C4X *C8X
(°C54X/55X) Mgt N o
M EER TG
’C2000 P *C5X
(°C20x/C24X) EERBEREASEG
CIXC2X - #EHER &G

B 15 TMS320 & k7 engF 5 ¥ ic 2 A 551 & B

T1 TMS320C6711 DSK
C6711DSK(DSP Start Kit) £ % i 4tV &k Z#74a d1éh— 2 > M =~ F 5 @ * friveh
DSP % B4 - 7 # & TMS320C6711 528 5 RdZ B b » BB & f7 44(7 900 B 7 & 52
N K (MFLOPS) - C6711DSK #_ T 7 £ 5[ i & > 1T 5 88 PC L - ﬂﬂﬁﬁ{i v 1R
{7 DSP 425\ e &2 "f’fﬁ o C6711DSK % — ¥. P &4 (target board) » ¥ =3 22 3%
TMS320C6711DSP jad2 B2 414 > B (TP RO WMFE » YAz L TR L7 %RY
Z F o TMS320C6711DSK # 4 4xif 4o :
(1) mpFP%ig 5 150MHz s CB711 & & iF 5 AT r » BB 7 44 {7 900 B 7 # /%2
i ¥ 45 £ (MFLOPS) -
(2) #tehmze g 4 6 (EMIF) £ 3 100MHz p¥7% o
(3) 4+ B & 7|34 4] E(Parallel Port Controller » PPC) » ¥ & 3% PC sk i
F o
(4) HEITAG %2 ¥ 7|33 @_@@J% ;o ¥ PC it i o
(5) #Es3E5%% £ 5 16M Bytes 100MHz ¥ 7% evd i 75 P~ 2¢ {5 48 (SDRAM) o
(6) & & 128K Byte #7v 4z.;% it Flash zz /@48 » & v ié.i;ﬂﬁ‘—% B o~ BT o
(7) &35 8i~oreiifpitz & > ¥ 414 + 1+ 7 LED & Switch DTP -
(8) # & 16 =~ 2 HPI(Host Port Interface) > # i~ HOST 5 B~ DSP = [ 48 7 4L o
(9) & 2 35mm{ hikeg > 7 0% 5 apt mﬁig?] IS E@?] o
(10) # &3 mo w5 1.8V 22 3.3V eiE w0 11 iR C671IDSP %< 7 R ¥7 #h 3
I/0 Buffer & * -
(11) #EH sty FdmB oo
(12) £ 5 TLC320AD535 #f " fici= 4 B > & gt TR e fF ik o
(13) # Ew B bR e E(INT4 ~ INT5 ~ INT6 ~ INT7) » &3 * JF'{E’ RIR A G TR
AEELE KT
B 16 = C6711DSK 1§ it m LW o # ¢ & 457 & 5|38 PC T # » 7 7 i d
e

XDS5I10 EMULATOR JTAG /i w » £ PC i¥id 2 Tﬁﬁi@?] o ¥ ¥ 4 * EMIF (External Memory
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Interface) > £2 SDRAM ~ Flash ROM » 2 ¢k 3Ryp-v 5% - 2 (7 TR G B~ o 2 bR
TLC320AD535 b & » (£ % #F % b 2u 55 2r DSP j#.if 2. %7+ fici= k4 B(ADC) - { & 25 B
FORETE 0 KBRS LR R oo Al S e BRI A6 R
MCBSP( 5 i i 4 rd 1) fi & » 7 22 5 468 5344 (be TUEL) (£5 30 -

#-C6711IDSK 4 52 A~N % 14 B3v A » B o p 40T

% 3§ 4 & (Peripheral interface) -

16 1= & el b [ B3 B o

BB Bl engg o

AR =

JTAG 3#3%r o

FEL18V 2. 7RIS o

TRIEH -

PC & DSK £l 2. v &£ 8 1 7|3% -

FE 33V REINL o

SDRAM -

C6711DSP 2 % -

128KB z_ Flash ROM -

I/0 ~ {548 4 & (memory interface) -
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The purpose of this research is by using DSP and Kalman Filter
technology to Inertial Navigation (INS) System, Global Position
System (GPS) as well as Geographic Information System (GIS) into a
real-time vehicle navigation .The INS system is consisted by three
accelerometer as well as three gyro-compass, and aided by GPS with
loosely-coupled closed-loop structure, such that it can be easily
implemented with lower order computation requirement and shows the

result on GIS.

The loose track condition of GPS for about one minute is also included,
and which shows that the resulting system can also provide navigation
information. Combine 8051 and control the motor to imitate the
constructing of the intelligent voice control navigation system.
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