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Video images and DEM raster images matching in augmented reality systems

Ge Ying, Chen Ke,

Wu Ye, Lu Feng

(College of Earth Sciences and Engineering, Hohai University, Nanjing 210098 China )

Abstract: A new approach of image matching is introduced for 3D registration of augmented reality system. First,

mathematical morphology is used to extract the edge of video images. And the land surface visible portions of DEM are

derived at the viewpoint based on GIS visibility analysis.

detected and their curvature sets are calculated, respectively.

calculated by comparing the similarity matrix.

Second, the local extremes in the corresponding contours are

Third, the similarity of the corresponding curvature sets is
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Fig.1 Synthesis of panoramic image
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Fig. 2 Land surface curves based on three edge detection methods
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Fig.3 The detecting process of land surface

curves of video images
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Fig.4 Comparison of land surface curves
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Fig. 5 Discretization of silhouette and exclusion of outliers



5 8 1]

B MRS RGP U2 5 DEM HibA% (R DT C 1463

3 FRSh L Hh 2k A0 i SR A8 B Y
T fig

PR 25 1 42 R 1 e PR Sl I3 ] R P AR G iy
AR BCHE T A TUCHC . BPAARFDCRE 0y R -
FRh A AR A 2 0 R AR A, AR B
DERC R Z [ YRR AE o DR PCHRS B2 O TR i 4
Wp i, HARBGT PR 25 5 2 M A 152 . ol T 3
Mk A DT FCAE B2, £ 1 — b 5 T B (B T 2384 S 1Y
Sk, RISGHE It 2 Y Jm AR AR, P AR
A5 N I R At o A B AR A A
ARG, Il AR AU B B i — A il R A S B A
IV e 2 S B AT 25 1 24 R 26 IR sl s 2 )
SRUNLT
3.1 RESRN

LI QIENSE 7 & T R S I VI
Mk B AE AR I, A 2 it 22 LA T 9 &R 5
PR R . T 2B B, R R
PR AR S M AR A A BRI RN AR IR, BRI 2k
RS~ P(x,y,0,) ,H 6, € [0,a] ,a NEHE,
FIWT P(o,y,0,) 575 A Ja 8 e KB AN B /IMEL,
2, WZFOE A A, (v, y) RARME R TR R AL
B IR R RS RT, P K o
9 0.125° MR ABAC T B 1 440 (o, 0) BIHLA
o FEITRLALA (= 90°,270°) EH N, &K (a,
0) IMRAE A o 5 0 A KA A /ME, W (., 6) 52
RRIRIE R, B 6 IR PRI LA A 2% it £k R
FABREE AR A A o ZL RIS IORAE, 2 RN

(a) 55— Wi Qa2

W/ IMEL. WAL 2 26 1, 3145 T 3 AR ORE A
A3 A /MELE, T M R AR EE B | 453 T 7 A
B RAFL KA 20 SR/ IMELR
3.2 HHERTHE

TSR HISCHR [ 24 ] 09 97 %6 230 0 SRt 0 2%
i 0 e I S O MM B 3, il R AR SR g
AR B p, G, FEAHEE A B P SE p,, FI
P 3% 3 FAUE RN, BRI A2 r,
Ll p AR RO k(D) = 1/r o X D(p,) =
{pi—A s D1 sPisPiv1 s s Pisa ! i‘jpi 'E\E/Jig[zhjz’mu
TESHEX IR p; AL il 2

k(i) :%:

4 /(I il |+l pipiy | )2 =l piaPiia |2
(1 PiPiy |+l Pi-APisa | )2

(3)
A, & pps M papi, ERER Y pp x
PiaPiny = O BF, MEAE p, ;SNSRI B M50 1
{85 S22 Y f R0 h
SRR (3) X AT 71 % 1h 48 (A R ABL B AR R T
SRR TR b TR S AR A A (e, 6) A AR
AR IR, A WEUEIEE 3, 151, T84
T RS I T AR B — DN 13 DT R
M m i Fh T A DU KA s A ], IRAS A 2% it
LRI 3 AR RAEL R T LAAS 2 3 % 13 ANl R ) 1, 1]
M FRARIRES A 7 A RAB S AT IAFE] 7 x 13 i
Rk, LURRA 5 1) d Dy SLIE , 150 50 2%
T 28 b R Al e A s o 238 ) i ()AL G R U
PE(WLER T FE2),

(b) 55— IR LR AR fELA

100

B 50

—-400 -200 0

2 w
O 1 1 1 1

200 400 600 800

WA
() P ERER TR IR A H T 48
g 100
) e ""*w
0 | 1 1 1 1
-400 -200 0 200 400 600 800

(d) MO8 B AU AEL R ST

SO GEEEEUE i BRI R R (W

Fig. 6 Detecting the extreme points on land surface curves of video images and visible portions
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Tab.1 Correlation coefficient matrix of the recognition vector of maximum points on land surface curves
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Tab. 2 Correlation coefficient matrix of the recognition

vector of minimum points on land surface curves
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Fig. 7 The results of coordinate registration
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