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Abstract: With the rapid development of micro aerial vehicle technology and mobile robots technology,
the requirements for indoor navigation technology are becoming higher and higher, but navigation
presence is low and equipment is relatively complex in indoor navigation system. To address this
problem, an indoor active navigation method that combines laser radar positioning and geomagnetic
sensors measurement was proposed. First, laser radar was used to scan the indoor environment, the map
be constructed by collected data, the route be planed based on the destination information and the indoor
environment information; and then the data which was obtained by laser radar continuously scanning
environment was compared with the map data when the vehicle was traveling, the location was
determined, direction of travel was obtained by geomagnetic sensor, whether the vehicle was on the right
road was determined by the combination of position and direction of travel, the deviation will be

corrected in time; last, whether arriving at designated location was determined by searching RFID
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landmarks. Simulation and experimental results show that the indoor laser radar navigation system is

simple and the reliability is high, which meet the requirements of indoor navigation.
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Fig.1 Schematic diagram of indoor laser radar navigation system
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Fig.2 Experimental unmanned car
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Fig.4 Schematic diagram of laser radar detection
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Fig.5 Discrete outline of the indoor environment
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Fig.6 Fitted local environmental outline

R B PR AR B LA B0 R T A B S A
— BRI, K 7 SRS Y JE PR A R R iR
I A ALY LA,

Nig

_——_/_\ —

P 7 P05 S5 A A3 4 s T

Fig.7 Fitted environmental outline

2.4 RYFING M E AR 1TIE B 2k
PHELE 5 REE IR Z 05, AT DU 8 3 151 v
BUAFE A A BT a2 /N7 0 H BRI AT Bl 2,

LI A SRR OER I, b H BRI
Bha/NEEGRE T LR G UL EINEREIE A
BT AT B0 2 I A RE a7 B SR FH I e L Y B A
71T 2 5 458 FE DR LA A £ B % 0 ({51 i B 5%
ZREEEAT B, SR /N A A AT B A P A 2 R AR
Xof IR B A UL i 22 B B ) P L A
QAR N, BLas /NG IS PRz s L 5 RS
EAFE—E 2R T EARE L PR DU W B I
BNz shJr e Gz sl B 1R A B LA
T BAT HEBS A BB — 2R 2k, T DAAT i
2N E AT BRI

K 8 Fr7n BAT B LR SR L PRI A SR T, JE AT
Or ST SUm /NI S B AT Bk e AR B
L AR PSR AR B AR R I, (HE A 5 P Ra AT 38
MBI REfT Yy, BRI A X3 Start k2 46 057
B B KT AL H I C,

_JI = =t
— T
{ \ B districk Destination
Virtual boundary C district

Matching wall A4 district

Start =

—_

[ 8 MLk £k

Fig.8 Planned route
3 MRHEHE RS RS

31 MEERSRSHAENE

i 1A% TR S SR FH T2 o £ Hh i JRR R S e, R
B0 P A A HRE 3 T 32 SRS AN TR] 38 A JER N
1 1 %) 43 A 28 AT 6 75 Bk DU A R 1) 25 34 iz By ff
SR BRI R A AR REAZ I R Oy 1
(G = A A ST DITE B A s
0 55 R S 05 ) Z TRD A R R b R A e T L A
VER FHema s, MR R T X 00 h A R 52
MIVERT, 762 N300 R G0 HP (8 b A% SR 2 e T
FERRAT R B R R A L

RGP /R AR A 1) HMC5983
R SRR LIRS AN R B R T ak 1o,
s AT R 1IC 5 SPI A4 iy, Jr i tREE i



3574 L9 8 k AR

% 44 %

i B A2 e A ) D PS5 0 P IO R T T A
JEE 1) SR AN ] A FH A 0t ] DA SIS SR 19 A
HANENSS | SRR R AT AR i A
3.2 BHREIREMSEES

a8 /N 3z sh ¥ O 58 5 AT HE X SR 1S
N, I REAE AR Hh 2 0% 17 150 2L 42 Bl g sh 1l
Wia/NEREEITRITR L LT3, YHinyissh
7 Te) R0 B 2 A5 0 JE A 3 Bl X B AT B ) 21 X
LB R R SN HIE 52328 /N2 BT A (0 07 B, 1O e
Bl LB A,

I8 /N 2R BRI TR A AR AT B R rh o SR
W, BASEE 5 S B s X L, AT AAS 3 76 b I
AIAERT L B 5 FH RG22 B2 T LA 3 1B A2 A T sk iy
FARE , FR T A7 B R S ) R A A BT LA BE A 1S
B 5 Z Fir P Ak db g AR B A AT LIS
S LB R (07 B AR AL B A A AT A
JE e FI W HE 2% 4 TS RE RS AR BT T T 1 6 46 IR
7o, WA W2 |, f# F PID iz 35 i 77 o 845 /1
A s EE RS ) 5 ), Al AR AR X E AT
B &9 SR/ NERRYE PID HE Y is shE s
B, R T 38 sh 7 1 e i

B
T I
g —

|7

= Traveling trajectory
™ Virtual track
ZZ Boundary

&l 9 PID iz sl % il /R 2 &

Fig.9 Schematic of motion control based on PID

3.3 RFID ii#R{5 23K X

FEZE N TR G RFID ML b2 1E h it
b, Hibr A& B2 AL E (SR, ATRE 5 0tis /N
HIHET7 A OC, WAl RE R4 /s s 4 H (5 B .
RFID (Fo4 AU A ) & —Fp 4 i X 9 /5 B A
BRI, RIS 523 A R A 23R
B F PR M5 B B EDEE T (| 3 G 45 Pl 45 36
BT MEERE,

% N AR S AY REID H 1 #ubs FH Sl 724t 2
YR CAEOLE | A48 8 A5 R 0 B TR S L
15 48 7R S5 D R TEA T3 s 42 4% RFID [%)

PEAS AW A A R bR, R T AR A
TLFEA FR(Z55 0.3 m), Br LAY 3118 51 H B 3 9 s
AT LAy E 225K T H AL, RFID H bR Y
PR F RS BhOE 7 IR 24T N S ARG AR

4 REETEIEIT

BN RE M FEARE. N HE
P gt OGTER IR BE A Hb REAL AR DU A
RFID i b 132 BRI 22 5077 2 o 498 43, O g 08 3l 1ot
ZigBee L AL I S il b T15 Bac B, Bk
AR AN 10 Fiw .

Receive N
advance order?
Y

| Build the map, plan the path |

Scan RFID
landmarks

Laser radar
scan around

On the right~Y,| Record
road? the trip

Adjust the
travel route

L 07

Geomagnetic sensor
measure angle

K10 G AR

Fig.10 Flow chart of the system software
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