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Direct Dense Depth from Three Weak Perspective Images
| Using Multi-Correlations '

) Tomokazu FUJIL Gang XU
Computer Vision Laboratory,Department of Computer Science,Ritsumeikan University

We propose a new algorithm to recover dense depth from three weak perspective images using the sum of the normalized
correlations. Given a few number of matched feature points over the three images, the 3D motions can be recovered. We assume
that they are known, so that we can compute the image coordinates in each image given any 3D point. Now, for each point of the
first image, we want to determine its depth. For each depth, we first compute their coordinates in the second and third imageé,
then compute the normalized correlations between each image pair, and finally add them together. The depth that gives the
highest score of the correlation sums is chosen. The depth is directly recovered rather than via the traditional disparity. The use
of the sum of correlations help reduce correspondence ambiguity. Camera calibration is not needed because weak perspective -
images are used. Experimental results show the algorithm is effective. '
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Fig.1 Three images are taken by moving the camera.
LRI AZD 3 YOTERN, KR
SRS 3 OBEHRHET 4 R E/LILTHIUL
B FRETHD. 2T 1 DEHRDIEFERE
. BT, EOEBRD 1R Py)DBRATE 2 D3
ETECHIUL M 2 HOE BT P BSEZIC
FEL QD DD FHETEDILETRT .

Eith2
Fig.2 Points move along epipolar lines as the depth changes
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Fig.3 Epipolar equation can be used for image rectification.
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Fig.4 The principle of matching by correlation
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Fig.5 A Good and a bad examples for matching by correlation



LT, LR — T D — 2 R BRI 5T
DI 3 OERE IV, EFY AR E O RS
ZEATHIELUZ MY — T, F— A B
L CHRIEL RIS O$H57 Ciy REHEI S b1
B ERUARBIG ROV A 570, RS
B %%Eﬂ:b %(DE »—&@%fﬁ%ﬂf“fik
#‘JWZ) :

EEICEHEFCABIC L > TERFIZED
NI B EHIESY LAY — 7 OFERNT 5.
X6 I — 7D EHROGPTICERILTRY, ZE1L

DOFERLEILHTICE —7B3ER TS . E
Yreflourve2H THERCD )727‘7 — 7R EITIVHA
FeIz o — 7272 o T 5. K ¥refcurvedt
¥reflourve2} & AARIZIE00 e 1 — 7 3L AT
T 7% AR Db LT AN 2 5.

Fig.7 Example 2 of multi-correlation

Fig.8 Example 3 of multi-correlation
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Fig.9 Three original images
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Fig.10 Rectified image 1 and image 2

Fig.11 Rectified image 1 and image 3
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Fig.12 Recovered depth map
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Fig.13 Smoothed depth map
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Fig.14 Three original images
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Fig.15 Rectified image 1 and image 2

Fig.16 Rectified image 1 and image 3
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Fig.17 Recovered depth map
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Fig.18 Smoothed depth map
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