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GEanias  UW-MOS: Purpose and Technology
o/

> Purpose:
— Create 2D/3D maps from images.
— Input:
> Set of images collected during a survey mission.
> (optional) Navigation data for georeferencing.

— Output (result type selected by the user):

> 2D mosaic: a 2D image of the scene.
> 3D mosaic: textured surface triangle mesh.

Sample 2D mosaic

> Technology:

— Based on Coronis in-house solutions and some
other commonly used open source libraries from
the Computer Vision community (OpenCV,
OpenMVG, OpenMVS5, ...) |

Sample 3D map
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UW-MOS: Current Status (Functionality)

> UW-MOS provides six sub-services/tasks:
— Camera calibration.
— Image undistortion.
— Image enhancement.
— Image data quality check.
— 2D image mosaicing.
— 3D reconstruction.

> The user can launch more than a task at the same time.
> Demo data available for each task, accessible from the web.
> REST API available following the OpenAPI v3.0.2 specification.

> Complete documentation: https://docs.neanias.eu/projects/u2-
service/en/latest/
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UW-MOS: Current Status (Functionality)

> That UW-MOS provides six tasks does not mean you need to run
them all to get the final map.

> The service is designed to reach a wide audience, regardless of their
experience in photogrammetry.

> Therefore, if you:

— Have some background in photogrammetry, and you have calibration data for
your camera, you can run our camera calibration task before trying to run the
2D or 3D mapping tasks, as results will be more accurate in this case.

— |f you do not have any experience in photogrammetry, and just have a
sequence of images observing a scene, you can go directly to the 2D or 3D
mapping tasks, and we will estimate the camera calibration during the map
construction for you.

— All the other steps (undistortion, image enhancement, data quality) are highly
recommended, but completely optional!
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(Eanirc  UW-MOS: Task Configuration
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Home Calibrate a camera
My Tasks
2 3 4
Calibration °
INPUT DATA SOURCE INPUT IMAGES TASK-SPECIFIC CONFIGURATION COMMON CONFIG AND SUBMISSION
Undistortion
Enhancement INPUT DATA SOURCE
Select the desired source of the input images
Quality check
[ Local storage l
2D mosaicing NEANIAS' data sharing service (Nextcloud)
3D reconstruction ‘ Input images of an already-executed task ‘
{ Output images of an already-executed task J
€@ Documentation
& APl Documentation
(¥ Terms and Conditions
Privacy Policy
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(Eanirc  UW-MOS: Task Configuration

7"\ D UW-MOS -
NEANIAS
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Home Calibrate a camera
My Tasks
calibrati O—@o : ‘
alibration
INPUT DATA SOURCE INPUT IMAGES TASK-SPECIFIC CONFIGURATION COMMON CONFIG AND SUBMISSION
Undistortion
Enhancement INPUT IMAGES
Select the input images
Quality check 3 uw-mos_calib_demo_data
. 4 ¥ O user_images
2D mosaicing v (d img_00813.jpg
v (d img_00814.jpg
3D reconstruction ¥ & img_00815.jpg
V' (i img_00816.jpg
' @ img_00817.jpg
) v (d img_00818.jpg
I> Signout 3 georef_sample
& APIDocumentation
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UW-MOS: Task Configuration
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Home
My Tasks
Calibration
Undistortion
Enhancement
Quality check
2D mosaicing

3D reconstruction

Sign out
Documentation

API Documentation
Terms and Conditions
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Calibrate a camera

INPUT DATA SOURCE

e o ;

INPUT IMAGES TASK-SPECIFIC CONFIGURATION COMMON CONFIG AND

SUBMISSION

TASK-SPECIFIC CONFIGURATION

Choose the options at your will

Option Value Description
Pattern ‘ Chessboard v ‘ The type of calibration pattern to use. See the differences between
type the two options available in the docs.
Pattern ‘11 o ‘ Number of squares in in the pattern in the horizontal direction
width (i.e., from left to right). For Charuco patterns, take into account the
chessboard-like pattern only.
Pattern ‘11 < ‘ Number of squares in in the pattern in the vertical direction (i.e.,
height from top to bottom). For Charuco patterns, take into account the
chessboard-like pattern only.
Squares' ‘0,1 & ‘ The lenght of the side of a square in the pattern, in meters.
length
Markers' ‘0.08 & ‘ The lenght of the side of a marker in the pattern, in meters m

length

(only required/used when the pattern is of charuco type).

Dictionary
D

0

° ‘ The ID of the Aruco dictionary of markers that was used to create
the pattern (only required/used when the pattern is of charuco
type).
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UW-MOS: Task Configuration
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Quality check
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Calibrate a camera

INPUT DATA SOURCE INPUT IMAGES TASK-SPECIFIC CONFIGURATION COMMON CONFIG AND SUBMISSION

COMMON CONFIGURATION AND SUBMISSION

Finally, fill the following information and submit the task

Give a short label to this task, for later reference (50 chars): My task

You can also provide a longer description for this task, if you wish (500 chars):

Also, choose the Kubernetes context where the task will be executed:

microk8s v

Finally, you can proceed to submit the task with the button below:

NEANIAS OPEN EVENT

UW-MOS

ricardcd@gmail.com ¥




NQNTAS UW-MOS: Tasks List
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> View the status of the task (processing, finished, etc.)

> Several actions available for each task:
— View and/or Download results in different formats.

— View the input images, processed ones (undistortion and image enhancement) and
input/processed side-by-side.

— Share results back to the user via the NEANIAS Data Sharing service.
— Get a report with all the steps executed to obtain the results, for reproducibility.
— User feedback survey (please fill!) ~

UW-MOS
NEANIAS D o
\ IV
— Delete the task o v Your Tasks
& My Tasks
Submission Date Label Type Status Actions
[@ cCalibration
April 27,2022 2:15 PM Calibration test Calibration Completed Q & < B ® & 0]

[@ Undistortion

April 27, 2022 2:34 PM Calibration test Calibration Completed i =
[ Enhancemen it Qa & < B B 4 ®
 Quality check April 27,2022 2:59 PM My task Calibration Completed Q . ® £ @ &) A inf
&
[@ 2D mosaicing - . - . . "
April 27,2022 4:01 PM Undistortion Undistortion Completed 1 < B B & ®
&
[@ 3Drecons truction
April 27,2022 4:31 PM cc ColorCorrection Completed < B B & ®
& ricardcd@gmail.com
| signout April 29,2022 11:30 AM 3D task 3D Completed Q £ & O <& ® ® & I}
€@ Document tation April 29,2022 1:22 PM 3D full dataset 3D Completed Q & L & < B ® )
& APl Documentation
May 3, 2022 11:56 PM 3d demo 3D Completed Q N N @ ® ® & I}
ET—

(9} Terms and Conditions
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\Eanids  UW-MOS: Camera Calibration Task

Obtains the intrinsi t f ' t of vi f
known pattern:
L]
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4 Home Input images
My Tasks
Calibration i : . 3 o
Undistortion - 3 :
Enhancement
Quality check
2D mosaicing 2 S
3D reconstruction frame_000000.png frame_000078.png frame_000221.png
2 ricardcd@gmail.com F
|+ Sign out |
" 3 i 7\ D .
@ Documentation £ § NEANIAS
./
@ APl Documentation . .
i el , Home Camera calibration results
- “ < My Tasks
UW-MOS frame_000494.png frame_000715.png I Pinhole projection parameters:
== E = Calibration ;
* Focal length in X (fx) = 406.060
7 Undistort * Focal length in Y (fy) = 405.991
I ndistortion o Principal point in X (cx) = 189.326
L Enh . * Principal point in Y (cy) = 135.712
nhancemen * Skewness coefficient (skew) = 0.000
Quality check Plumb-bob lens distortion parameters:
* Radial distortion parameters:
2D mosaicing o k1 =-0.390027
o k2 = 0.389087
3D reconstruction o k3 = -0.425315
* Tangential distortion parameters:
ricardcd@gmail.com o t1 =0.003280
o t2 = -0.000334
Sign out
@ Documentation
@ APl Documentation
O
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NQI\?AS UW-MOS: Image Undistortion Task

> Given the camera parameters obtained in the previous task, removes the
distortions of the image caused by the camera lenses:

(im} UW-MOS  ricardcd@gmail.com ¥
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O Home Comparison between original input and undistorted images

< My Tasks

[@ Calibration

[@ Undistortion
@ Enhancemen t
[@ Quality check
[@ 2D mosaicing

@ 3D reconstruction

frame_000000.png frame_000000.png (Processed)

& ricardcd@gmail.com

|» Signout
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frame_000078.png frame_000078.png (Processe
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NEAN\AS UW-MOS: Image Enhancement Task

> Since underwater images suffer from lack of contrast and color shifting, we
provide an image enhancement method suited for underwater data:

10
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O Home Comparison between original input and enhanced images
< My Tasks
[@ Calibration
(@ Undistortion
(¥ Enhancement
[@ Quality check
[@ 2D mosaicing
@ 3D reconstruction
& ricardcd@gmail.com

|» Signout

IMG_1367.JPG
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(Eanidc  UW-MOS: Data Quality Check Task

> Perf ick checks to test the suitability of t of
L] L] L] L] L]
images to be used as input of the 2D or 3D mapping pipelines:
.
NEANIAS = UW-MOS  ricardcd@gmailco
./
Home Report on the quality of the data
My Tasks
Calibration The quality of the data is based on the number of features detected in each image, as these are the main ingredient for building 2D and 3D maps.
From the provided dataset, 23 / 81 are considered good enough (number of features found using AKAZE detector > 500)
Undistortion
. t Number of features detected per image
rhancemen Red lines denote the images with a small number of features (less than 500):
Quality check
Image Name | Number of Features
2D mosaicing imgl00001.jpg 550
3D reconstruction img|00026jpg Rl
imgl00051.jpg
ricardcd@gmail.com
|» Signout imgl00101.jpg
) imgl00126.jpg
Documentation
imgl00151.jpg
APl Documentation imgl00176,pg
(/\} imgl00201,jpg
1LY/ imgl00226,pg
vt imgl00251jpg
imgl00276.jpg
imgl00301.jpg 3 v
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Geaniac  UW-MOS: 2D Mosaicing Task
\e ./

> Creates a 2D mosaic from a set of images (calibrated or not), the
result is a single image composite of the input:
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NQNTAS UW-MQOS: 3D Reconstruction Task
\ ./

> Computes a 3D reconstruction of the scene, the result is a textured surface triangle mesh,
downloadable in formats amenable to web/desktop 3D viewers

> If georeferencing data is provided per image, the result is a georeferenced map.

@ Meshlab 2016.12 - [Project_1] — X

9 File Edit Filters Render View Windows Tools Help

NEpcyE=a 70
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UW-MQOS: Online 3D Viewer

> Geo-referenced online 3D viewer also provided:
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UW-MQOS: Online 3D Viewer

> Geo-referenced online 3D viewer also provided:
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UW-MOS: Summary

> Online photogrammetry service.

> Provides 2D and 3D mapping tasks, among other optional tasks
that help improving the results.

> The user can run different tasks at the same time, and inspect
the results online or download them in various formats.

> Adapts to the experience of the user:
— Specific photogrammetry tasks, with several parameters to tune.

— However, an inexperienced user can run any task with no prior
information other than the images and get a nice result.
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