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Figure 1
Obtain image or series of images 52201
Apply ORB feature extraction to $2203
images
Cluster feature descriptors using K-
Means clustering 52205

Figure 2
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Obtain at least one query image

Determine putative correspondences
between query image and a stored
reference image

A

\ 4

Spatially verify each correspondence

'

Determine reference image with highest
number of matches

reference image

Switch on “vocabulary” corresponding to this

Figure 3
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Determine a similarity transform for
each putative correspondence 5203
determined in S303

Cluster the similarity transforms 5205

Determine a local similarity transform for 5207
each of a plurality of clusters

Verify each correspondence using the local $209
similarity transforms

Figure 4
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Obtain at least one query image >401
Determine putative correspondences
. S403
between query image and stored map
image
Spatially verify each correspondence S405
Calculate Zero-Mean Normalized Cross
Correlation (ZNCC) between query image and 5407
the reference image using matches
Determine which map image corresponds to S409
highest value of ZNCC
Switch on vocabulary corresponding to this S411
map image

Figure 5
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lc1 2z L3 tc4 LECS
LT stands for lighting conditions.
When constructing the image map,
different LC has differant
Vi V2 V3 ¥4 V5

corresponding vocabulary {V)

Expo2

Expo3l

Image captured by different
exposure setting {expo)

Example 1: The red lings mean bast matching between
different exposure seftings against the different vocabularies.
Qur strategy is to select the best combination of among the
best matches, e.g., If “Best 27 has the largast ZNCC value, we
should keep the exposure satting Expol? and use V2,

Figure 7
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Example 2. In this case, if “Best 3” obtains the largest
ZNCC value, we should kesp the exposure setting of
Expo3 and use V4,

Figure 8



WO 2020/197494 PCT/SG2020/050158

7/8

Obtain plurality of query images taken
at a plurality of exposures

Determine putative correspondences
between query image and stored map

image
i

Spatially verify each correspondence

l

Determine which combination of map image
and which query image correspond to
highest number of matches

l

Switch on vocabulary corresponding to map
image and set exposure of camera to that of
guery image

51001
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S1005

51007

S1009
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Obtain plurality of query images taken

: S1101
at a plurality of exposures
Determine putative correspondences S$1103
between query image and stored map
image

S1105

Spatially verify each correspondence

A4

Calculate Zero-Mean Normalized Cross
Correlation (ZNCC) between query image and $1107
map image from identified matches

i

Determine which combination of map image
and which query image correspond to $1109
highest value of ZNCC

|

Switch on vocabulary corresponding to map
image and set exposure of camera to that of S1111
guery image

Figure 10



