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ABSTRACT
This paper presents a novel strategy to filter out images that con-
tain redundant information when building photomosaics from the 
sea bottom. The goal is to alleviate computational resources and 
processing time in their construction. The algorithm operates in a 
set of sequential steps, extracting images from video sequences 
following camera translation and rotation pre-defined constraints 
and removing redundant data using hash similarity and SIFT fea-
ture matching techniques. 
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MOTIVATION, TECHNICAL BACKGROUND AND EXPERI-
MENTAL RESULTS.
The interest in exploring the sea bottom with advanced technol-
ogy, such as, towed UWTV systems, ROVs or AUV equipped with 
cameras, combined with image post-processing techniques, has 
been growing in the last years since it permits to extend underwa-
ter observation missions in depth, space and time, without risks 
on humans. Photo-mosaics offer a unique, colored and detailed 
view of the recorded seabed area, as a single big spot, and they 
can be build either from just visual information [1] or combining it 
with the camera localization estimated by means of navigation in-
struments resident on the carrying vehicles [2]. However, a specif-
ic criteria to select the images for the mosaic that includes a trade 
off between complete informativeness of the whole recorded area 
with a minimum of redundant information remains still unformal-
ized, leaving a wide open field for further improvements: a) How 
many images shall be added to the mosaic to cover the whole area 
minimizing the gaps, b) The acceptable percentage of overlap be-
tween images that view partially the same area, and c) How many 
opperlapping images can be accepted to avoid areas with repeat-
ed views or unrealistic or distorted textures due to color blendings 
on zones where various images overlap. This paper presents a 
novel strategy to select images from a dataset that will be used to 
form a mosaic. The process has been designed to run on the ROS 
platform [3] because this is the middleware that has major impact 
on field robotics nowadays. The successive steps work and have 
been tested as follows: 1) Mosaics are build from images grabbed 
in situ by a moving platform, and stored in ROS bag files [3] that 
also contain the platform navigation data (global pose, velocity, 
altitude, depth, etc..); the platform needs to have a reliable self-lo-
calization module based on its navigation instruments to provide 
the camera pose and velocity, 2) consecutive images contained in 
the bag file are decimated by either 2 or 4 and stored in the hard 
disk together with their corresponding localization, at a maximum 
rate of 2.5 fps, considering a maximum overlap of 75%, and a min-
imum platform velocity, 3) besides, the image storage is also con-
stricted to a minimum and a maximum altitude to guarantee that 
images grabbed during the platform immersion and emersion are 
rejected, and a minimum variation in yaw in consecutive frames to 
avoid including many images of the same position when the cam-
era turns essentially in yaw with no traslation, 4) for each stored 
image, SIFT keypoints and descriptors [4] and the HALOC [5] im-

age hash are also computed and stored for further comparison 
and filtering, 5) each individual image, called from now on a query, 
is related with all images (from now on called candidates) already 
stored and that were grabbed inside a circular Region of Interest 
(ROI), centered in the query global pose and with a radius parame-
trized between 2.5 and 3 meters, 6) afterwards, a double layer 
filter is applied, namely, a first coarse one, to select candidates 
inside the ROI with a difference (L1-norm) between their hash and 
the hash of the query (so called hash similarity) lower than a cer-
tain threshold, and a second and fine, to keep only those pre-fil-
tered candidates that match with the query a number of features 
(rejecting outliers with RANSAC) higher than another predefined 
threshold; filtering first by hash similarity permits to select candi-
dates that potentially and most likely overlap with the query sav-
ing time and computer resources [5], while requiring a minimum 
robust feature matchings confirms solidly that the query and the 
finaly selected candidates overlap (the greater the number of 
matchings, the higher should be the overlap), and, finally, 7) for 
each query, the algorithm discards for the mosaic all candidates 
that survived the second filter, that is, those that presumably view 
an area most in common with the query, and, in consequence, 
those that represent redundant information that can be omitted; 
since this process is applied continuously, while the bag file is 
running, discarded images are not taken again as possible candi-
dates, been removed from the whole process. Finally, the mosaic 
is constructed placing the remaining images in the mosaic frame 
according to the camera global pose (in horizontal coordinates 
[x,y] with respect to the origin of the mission) converted from me-
ters to pixels thanks to the known calibrated focal length and the 
vehicle navigation altitude observed at each frame timestamp. 
Thresholds have to be adjusted depending on the site, the texture 
of the sea bottom and a relation between overlap and number of 
matchings observed in each different type of environment. Test 
include, for a certain dataset, checking how many images are dis-
carded changing the radius of the ROI, the hash similarity and the 
feature matching thresholds, evidence visually that the discard-
ed Martech 2023. candidates have indeed an important overlap 
with the query, and verify the quality, coherency and reliability of 
the resulting mosaic. Some datasets used to assess the procedure 
are lawn-mower shaped surveys conducted in the south coast of 
Mallorca with an AUV model SPARUS II [6] equipped with an IMU, 
a DVL and a stereo rig, at depths between 9 and 15 meters, and 
tentative navigation altitudes between 3 and 4 meters, at constant 
lineal speed between 0.5 and 1 knots, mostly is areas where the 
sea bottom was densely colonized with sea grass. Table 1 shows 
some results of one mission: a relation of number of discarded 
images over the total number of images that would have been 
stored for the mosaic in case the double layer filter had not been 
applied, depending on the radius of the ROI, the hash similarity 
and the features matching mask. Ongoing work includes to verify 
the adequacy of the discarded frames and to generate sets of true 
and false positives and negatives that will be used to calculate the 
quality metrics of the process. Figure 1 shows the mosaic corre-
sponding to combination 6 (left), which is not the one with more 
discards, but it turns out to be the most reliable in terms of min-
imum repeated structures and maximum similarity with the real 
environment. Figure 1 also shows two images that overlap (one 
discarded) nearly the 70%, with a hash similarity of 35.54 and 200 
feature matchings. 
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Combination Radius (m) Hash similarity 
treshold

Feature 
matchings 
threshold

Total Nbr of 
images

Nbr of Discarded 
images

1 2.5 60 50 1265 664

2 2.5 60 60 1265 490

3 2.5 50 50 1265 543

4 2.5 50 60 1265 430

5 3 60 50 1265 709

6 3 60 60 1265 560

7 3 50 50 1265 622

8 3 50 60 1265 464

Tab 1. Discard metrics

Fig 1. Best mosaic for the sample dataset and two images that overlap nearly a 70%
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