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Establishing Visual Map rapidly using optical flow technique

MA Lin, ZHAO Hang, TAN Xuezhi

( Communication Research Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract; A Visual Map can be seen as an image database with rich location information. All images or image
features stored in this database have their corresponding location information. An accurate localization needs a large
image database, but building a large database must be laborious and time-consuming. In order to solve this
problem, a method based on Optical Flow Technique is proposed to establish a Visual Map. The accuracy of Optical
Flow algorithms is always influenced by the difference of indoor illumination and lateral deviation of optical flow
caused by turning of the cameras. A method to improve optical flow algorithm is proposed and the new algorithm is
used to calculate the displacement of image sequences to acquire location information of the camera and each
picture. The experimental results show that the probability of localization error less than 1 meter and 2 meters is

26% and 70% ,

algorithm to build a visual map is much more convenient and time-saving, although the positioning accuracy of the

respectively. Compared with traditional visual indoor localization system, using optical flow
proposed method is slightly worse than the traditional method. Although the performance of the proposed method is
similar to the video stream method, it needs fewer sensors to build image database and can be used in more
complicated environment. Overall, the proposed method will perform well in indoor visual localization systems
especially in large buildings and changeable places.
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Fig.1 Framework of indoor visual localization system
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Fig.2 Framework of proposed optical flow technique

ek mARTT UL T X =4z sh Al {5 2
FeFE TR BRR KRR A2 3= NI R
M. 28 PN 2k B G AR Ak 2 3 s A 208 A% 0% AR T5] 7 1k
B IR BEARLAN ] 5 76 55 NSRS Ak ALY 5 1) 2370 R
T R ) RS . 33X P A ) DR 23 B K A 52 e ) FH
TRV T AL B T AR A 1. R A SC 42
T —Fh 2 A MG OR B RRAE B 6 I 1k et T vk I
Pt FEAE L 2 1) A RN S Dk 1) O A% 16 Sl e
B, NITTRRAIR 7822, 3 1Ok Aok .

22 AR EANE BT R

ARG R T B0, iR e
19 1192y R 52 B 0 R 2 U S ) 1A
F e A RS I R 0 P T 3 A 1 14 2 45
B, RN T MR AR Z e R A L,
WA T 1SR s s B B, AT, T
PRI IR AR AL, DL 35 P fiy ik 2 R
GO IO S IR IR, o T ek
LR HOIRE A LB, 3K T 45 6 IR R e v
Bk U LR B N I BT (R, A
T NRE. PRI AR AR e
AT B (A5 A 3 R e R KR 2 R
FEAR RN, DRI LR A T N

Ag
-,

Sy WIRE SR IS R, Ag AR M
W P 1 ) — B A R A5 AR, ¢ R PR S5 A AL G
R (1.

TEATIR B I RE (A5 AL B B0, 6 B (T
R AL HE RN A0 JE 107 A FL B W
PEIUN I AT 1 DR 1% 240 5 F 4 e B
IR Z B BRI (L (m) | 1(m)) Fom. TEBGEFE N

(my, Ly = |

D Fig#, g <G

RPm TG E L L J—dEm | X P )
R TE AR MR S R A bR A
b, G MR

R 1 1 95 B B AR 25 0 0 P FR B T 5. A
SCHR B T R ZE B P RO FR B T ORRE , it
3 T SIS 2 /N R 0. MR
(1,(m) , 1.(m)) W52 HORIE AT 60 09 LI i
BB R BN KPS, (1,(m) , 1,(m)) FITE
B 0, (1,(m) , 1,(m)) i m A5 H S m ME
H. R KR T KT RS u, FITE E S 0,
SR LK 7 i) (9 -3 S w, IR 107 16 1 F
YR o FEAT N

S ou,(L(m), I(m))

g > G;

= k
- Xu(m), L(m))
o J

AP ko —4E ) oo R AL

e MR SEE B (LT FRO 590 53k B i A A A e
AT/ R X LS KPR B (R 0. 1w,
10u, , T ELHBE B0 0. 10, F1 100, . 45 BERUE A
TR S BE N T 2 — P R



LR o, 4 B TOERIESRIE M Visual Map P E T 7 ik - 27 -
PS5 PR Ay ok 8 i Ay 2 MR P R I ) A R TEFE 4 1, S N — IR B A8, ARALTT ]2

TE R P B TR R O B 15 2 M7 A /N
0% BB 22 B 3R 7 4 S B 5 T
S R 38 AR A 2 e (R R T S
S e W 74 0 £ R P S P T 38 7K O
o R T B o | O T 8 5 A B 2
ST i T8 S A 1 e
23 EARMEREBELE

TEHEATAZ BB A TN B 5 A B 3 /N4 Y
3 2 P TR 25 R R TR G Y. 2 P R P e
AR RN ] PO R EAT T AR K A B T 25 o TR
LA 25 o FE S T RS SR BB 1 (R 3%, I
R I B G SR S TR IR 25 7R 5 AT
ST TR 5 A B 6 U 0 K T D B 12 2 3
AN HE 2, 1 BE A RE A5 15 3BTRS T (0 45 50 AR
SRR TE S TR 1 (R B 0 6 0 B 0 | B AR
Y ph AL 132 30T S 300 60 0 16 DR ) .

AR S A5 AL I (AR L 3. iy 433
K7 R BT IR TR Sy TR F LK
AR AR F R, KA OT HHHZHLE E I
(RISERRAERS | 2 B OF Ay FG 25 118 K 1 B .
HCAT L, Ak FT g 1 AR ML 1013 | Af 7KSF-7
i R R 25 5 | A 33 Pl 22 10 JE I 2 , 50 6 B o 438
1939 [ 5 TR0, S RETT LA R, A% Sk O 165
BRI 52 B AR S 2 W | DAL 9 B R
R TR KT Iy i b AL AR ST B A Sk i [
i, FLMAAR 278 | R AT LA o T 277 1 A 2 7 2
R R B 1 7722 A R 25 . 6 M 1 R B 58 TR
V] 4, R A T ] 2 P IGO0 25 3 T )
i, BRI ML 1 T3 | A BRI

B3 JBEIEERE

Fig.3 Model of direction change of the camera
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