GRIMEZ2 User Guide
VV0.4.0.0

Troy Gilmore
November 1, 2024



GRIMEZ2 is open-source (Apache 2.0)
software dedicated to image-based water
level measurement.
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GaugeCam
GRIME2

Version 0.4.0.0

Release notes
08/16/2024: 0.4.0.0 Library update
- OpenCV v4.10.0 update
- Boost v1.86 update
- Qt v6.7.2 update
- Fixed CLI line find to append
result to specified CSV file
06/23/2024: 0.3.2.1 Bug fixes
- Latency in GUI display during
folder runs
- Waterline search ROI
adjusted properly for location
below octagon
96/35/20245 0.3.2: 0 Laproved ocyaoen
se pre-find and small octo
Finder
06/09/2024: 0.3.1.0 Improved octagon
point finder and preprocessing
04/02/2024: 0.3.0.8 Added the
ability to create command line
(CLI) parameters from the GUI
03/28/2024: 0.3.0.7 Added zero_offset

or i
na/z:/znu 0.3.0.6 Added ability to
1=c: calib type for calibration
the command line
nz/zsnnu 0.3.0.5 Added warning fe
on:wf bounds waterline and tlque:
on(s) of interest
az/:s/znu 0.3.0.4 Fixed waterline

nzlzs/znu 0.3.0.3 Removed
s for Octagon find
n:/ns/znu % 0-3-0.2 add xmune calib
reation to command line
1172272025+ o 3.0.1 quzcu dll fix

= 00,0502 00001 : 0.3.0.0 Rebirth prep for
:”Z?:«:I?’sﬁjczgzg: 057000000 Find line crowd sourcing. Browser based app
indStatus: 50 cell phones can measure stage
CalibType: StopSign upload images to servers and
Angle: -1.002 Metadata with stage and overlay info

Level: 0269 added to the metadata

Adjust: 0000 i - Find a smaller octagon target

SPECIAL NOTE: This is the final release

" Release notes | Help |_License | About |
Y
\\ Folder | Findline | Calibrate __Help

Zoom

ke

Find line: SUCCESS

This guide provides step-by-step
instructions for navigating GRIME2 and
the two critical steps for measuring water
level: calibration and line find.

1. Overview of menus and icons
2. Image calibration
3. Water level find (processing)




Overview of menus and icons



Open GRIMEZ2. Information on the version and detailed release notes are shown on
the Release Notes tab. Note the Help tab at the very bottom is also selected to reach
this screen. You can also view Help, License and About sub-menus here.
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GaugeCam
GRIME2

Version 0.4.0.0

Release notes
08/16/2024: 0.4.0.0 Library update
~ OpenCV v4.10.0 update

- Fixed CLI line find to append
S s
06/23/2024: 0.3,2.1 Bug Fix
¥ Latency in GUT Gispiay during
folder runs
- Waterline search ROI now
adjusted properly for location
ow octagon
osn&/zau 0.3.2.0 Improved octagon
e pre-find and small octo

inder and preprocessing
ea/az/zou 0.3.0.8 Added the
ity to create command line
1) paremeters from the GUI
03/28/2024: 0.3.0.7 Added zero_offset
and facet_length to cli params

for stopsign calib_create
03/23/2024: 0.3.0.6 Added ability to
select calib type for calibration
rom the command line
WJagiavat 03 5 e Al o o
~of-bounds waterline and target
gion(s) of interest
cz/za/zou 0.3.0.4 Fixed waterline

azlza/zozc 0.3.0.3 Removed debug
s for Octagon find
m/nwznu 0.3.0.2 Add bowtie calib
creation to command line
11/22/2023: 0.3.0.1 grime2cli dll fix

Timestamp: 2020-03-05T00:00:00
FindStatus: SUCCESS

CalibType: StopSign

Angle: 1092

Level: 0269

Adjust: 0,000

Zoom

10/06/2023: 0.3.0.0 Rebirth prep for
crowd sourcing. Browser based app
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30 cell phones can measure stage
upload images to servers and
with stage and overlay info
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Find line: SUCCESS

Other menus and icons:

Choose type of image to display.
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Color .
Grayscale J

Quick zoom buttons (top) and fine zoom control (bottom).
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Timestamp: 2020-03-06T00:00:00
FindlStatus: SUCCESS

CalibType: StopSign

Angle: -0.115

Level: 33736

Adjust: 17.785

Find line
Metadata
Calib

v
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Zoom - |



Other menus and icons (continued):

Toggle calibration search region of interest (ROI). This is the region where GRIME2 searches
for calibration targets (e.g., octagon).
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Jraska-Lincoln/RESEARCH PROJECTS/2024 Konza_Jess/2024.10_first test set .|
RCNX0008.PG

RCNX0369.PG
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Toggle water line find search region of interest (ROI). This is the region where GRIME2
searches the edge of the water.
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Other menus and icons (continued):

Toggle overlay displays. This icon reveals a range of potential image overlays that can be
toggled on and off. These overlays are especially useful for troubleshooting measurement
iIssues.
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Measurement tool. This icon toggles a measurement tool on and off.

As of version 0.4.0.0, the
measurement tool may not be stable.
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Open GRIMEZ2. Information on the version and detailed release notes are shown on
the Release Notes tab. Note the Help tab at the very bottom is also selected to reach
this screen. You can also view Help, License and About sub-menus here.
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Timestamp: 2020-03-05T00:00:00 Measures
FindStatus: SUCCESS

CalibType: StopSign

Find line
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GaugeCam
GRIME2

Version 0.4.0.0

Release notes
08/16/2024: 0.4.0.0 Library update
~ OpenCV v4.10.0 update

- Fixed CLI line find to append
result to specified CSV file
06/23/2024: 0.3.2.1 Bug fixes
- Latency in GUI display during
folder runs
- Waterline search ROI now
adjusted properly for location
below octagon
06/15/2024: 0.3.2.0 Improved octagon
coarse pre-find and small octo

finder
06/09/2024: 0.3.1.0 Improved octagon
point finder and preprocessing
04/02/2024: 0.3.0.8 Added the
ability to create command line
1) parameters from the GUL
03/28/2024: 0.3.0.7 Added zero_offset
and facet_length to cli params
for stopsign calib_create
03/23/2024: 0.3.0.6 Added ability to
select calib type for calibration
from the line
02/29/2024: 0.3.0.5 Added warning for
out-of-bounds waterline and target
region(s) of interest
02/28/2024: 0.3.0.4 Fixed waterline

search
02/28/2024: 0.3.0.3 Removed debug
outputs for Octagon find
01/09/2024: 0.3.0.2 Add bowtie calib
creation to command line
11/22/2023: 0.3.0.1 grime2cli dll fix
10/06/2023: 0.3.0.0 Rebirth prep for

upload images to servers and
Angle: -1.092 Metadata with stage and overlay info
Level: 0.269 added to the metadata
Adjust: 0,000 - Find a smaller octagon target
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Find line: SUCCESS

The Folder tab allows selection of an image folder to display.
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FindStatus: SUCCESS
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The Find Line tab is where we select the folder of images we want to process (batch
processing), where the results (optional CSV file and/or overlay images) will be stored,
whether to process a single folder or nested folders, and importantly, the source and
format of image Timestamps.
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Timestamp: 2020-03-05T00:00:00
FindStatus: SUCCESS Find line |

CalibType: StopSign
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Zoom -}

Find line: SUCCESS

The Calibration tab is where calibration parameters are set. Major selections are Bow
tie or Octagon. We will cover more details later in this guide.
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Target type Calibration display

C Bowtie © Octagon C Fevens @ Grid € Scale

Target search

[ x=1061 y=319 w=247 h=261 ¥ Use ROl
Move search ROl size [0 =] setROIto default

—Octagy

Facet length 059900 =]

Stopsign BotLeft pt to...

Waterline zero height [2.770 =

Calibration result JSON file (pixel/world associations)
bf Nebraska-Lincoln/RESEARCH PROJECTS/2024_Konza _Jess/jess_calibljson t
Calibration target CSV file (world coord. positions)

I

Load calibration Create command line Calibrate.

PLLEEE ==

Timestamp: 2020-03-05T00:00:00 Find e
FindStatus: SUCCESS

CalibType: StopSign

Angle: 1092 Metadata
Level: 0269

Adjust: 0,000 e

%
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Folder | Findline  Calibrate | Help
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Zoom

Find line: SUCCESS



Image calibration



A successful calibration is required for a successful line find!

= =]

Let’s set up calibration for an octagon calibration target.

bf Nebraska-Lincoln/RESEARCH PROJECTS/2024_Konza_Jess/jess_calibljson .. t
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Next, we will walk through the major parameters needed to set up calibration.

Target type Calibration display
" Bowtie & Octagon ( Fevens @ Grid " Scale
— Target search
x=1321 y=279 w=357 h=357 v Use ROI
Maove search ROI size 0 i’ Set ROl to default |
—Octagon
Facet length [18.40000 =]
Stopsign Botleft pt to...
Waterline zero height |1D?.UDO 3 «

Calibration result SON file (pixel/world associations)
I:-f MNebraska-Lincoln/RESEARCH PROJECTS/2024_Konza_less/jess_calib2 json J«
Calibration target C5V file (world coord. positions)

I c:/gaugecam/config/calibration_target werld_coordinates.csv |

Load calibration Create command line Calibrate |




Next, we will walk through the major parameters needed to set up calibration. Bow tie
calibration is a legacy feature. We’'ll focus on Octagon calibration for now.

® Grid " Scale

Target type Calibration display
|7{“ Bowtie & Octagon  Fevens |7

b, R — -

Dimensions of the octagon are critical parameters. Precise measurement of the facet
length drives the entire calibration. The waterline zero height is to an arbitrary (or site-
specific) datum. One logical approach is to use the bottom of the target sign as the
zero water level. For both the facet length and the waterline zero height,
measurements are made at the vertices, where the black and blue colors meet.
Waterline zero height is relative to the upper left corner of the blue octagon.

NOTE: use consistent units (feet, centimeters) for both Facet length and Waterline
zero height. If you do this, the resulting water level measurements will be in the same
units.

— Target type Calibration display
(" Bowtie @ Octagon ( Fevens ’76 Grid " Scale
— Target search
x=1321 y=279 w=357 h=357 v Use ROI

Mave search ROl size IC' 3 Set ROl to default |

Facet length | 18.40000 32

"Stopsign Botleft pt to..

Waterline zero height |10?.OUO 3:

Calibration result g 2 (pixel/world associations)

bf INalgRS-Lincoln/RESEARCH PROJECTS/2024_Konza_Jess/jess_calib2 json J

Calibration target CSV file (world coord. positions)

c:/gaugecam,/config/calibration_target_werld_coordinates.csv . |

Load calibraticn Create command line Calibrate |




The Calibration result JSON file holds important information. If processing images in
multiple folders and/or there are major changes in the field of view, then the calibration
search ROI, waterline search ROI and other calibration parameters will change. In this
case, it is best to have a separate calibration result JSON file for the different sets of
images. That is why we have the option to change the location and name of the JSON

file.
Octagon

Facet length 18.40000 Ei

Stopsign Botleft pt to..

Waterline zero height |107.000 32

Calibration result JSON file (pixel/world associations)

— |Jf Nebraska-Lincoln/RESEARCH PROJECTS/2024_Konza_less/jess_calib2 json J

Calibration target CSV file (world coord. positions)

cy'gaugecam/config/calibration_target_world_coordinates.csv .

Load calibration ‘ Create command line | Calibrate ‘

Contents of an example JSON file
Tjess_calib2 - Notepad | YOU Should not have to edit these files, this is just background information)

File Edit Format View Help

{

"calibType": "StopSign”, 4—( Type of calibration
"imageWidth":2048,

"imageHeight":1152,
"facetLength":18.4,H Facet |ength
"zeroOffset":107,

"PixelToWorld": .
{ \‘ Zero water height

Pixel and real-world coordinate
relationships at all of the octagon vertices.

"points": [
{ "pixelX": 1463.496, "pixelY": 387.794, "worldX": ©
{ "pixelX": 1514.756, "pixelY": 384.482, "worldX":
{ "pixelX": 1557.813, "pixelY": 425.489, "worl ¢ 31.411, "worldY": -13.011 },
{ "pixelX": 1564.281, "pixelY": 489.441, "w X": 31.411, "worldY": -31.411 },
{ "pixelX": 1529.932, "pixelY": 534.370, "worldX": 18.400, "worldY": -44.422 },
{
{
{

, "worldY": ©.000 },
.400, "worldY": ©.000 },

"pixelX": 1478.304, "pixelY": 536.256, "worldX": 0.000, "worldY": -44.422 },
"pixelX": 1432.365, "pixelY": 491.207, "worldX": -13.011, "worldY": -31.411 },
"pixelX": 1430.852, "pixelY": 431.367, "worldX": -13.011, "worldY": -13.011 }

1

3"I'ar‘getSear‘chRegion": Pixel coordinates of the calibration target
{ search ROI

"x": 1321, "y": 279, "width": 357, "height": 357
1
"WaterlineSearchRegion":
{

"toplft_x": 1568, "toplft_y": 635, "toprgt_x": 1482, "toprgt_y": 637, "botlft_x": 1502, "botl
b

"SearchLines": [
"topX": 1482, "topY": 637, "botX": 1502, "botY":
"topX": 1483, "topY": 637, "botX": 1503, "botY":
"topX": 1484, "topY": 637, "botX": 1504, "botY":
"topX": 1485, "topY": 637, "botX": 1505, "botY":
"topX": 1486, "topY": 637, "botX": 1506, "botY":
"topX": 1487, "topY": 637, "botX": 1507, "botY": 812 },
"topX": 1488, "topY": 637, "botX": 1508, "botY": 812 },
"topoX": 1489. "tooY": 637. "botX": 1509. "botY": 812 }.

Pixel coordinates of the water
line search ROI

e e e b L



The last step for calibration is to set up the Target search ROI.

1. Use the Target search ROI to toggle on the search ROI in the image.
2. Drag the corners of the ROI to cover a reasonable area of the image for GRIME2 to
search for the octagon target.

The smaller the ROI, the faster the image processing. HOWEVER, the ROI needs to
be large enough that it contains the octagon for all images you want to process with
this calibration.

Once the Target search ROl is set, click on the Calibrate button to calibrate this image.
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L) UL

—Target type —Calibration display

" Bowtie @ Octagon C Fevens @® Grid " Scale

i~ Target search

x=1321 y=279 w=357 h=357 Iv Use ROI
Move search ROI size 0 3: Set ROI to default

~Octagon

Facet length 18.40000 33

[~ Stopsign Botleft pt to...

Waterline zero height |107.000 3:

Calibration result JSON file (pixel/world associations)

Lf Nebraska-Lincoln/RESEARCH PROJECTS/2024_Konza_Jess/jess_calib2 json _I

Calibration target CSV file (world coord. positions)

P e 5 LN
Ic /gaugecam/config/calibration_target_world_coordinates.csv : TIEILH
0 o
Load calibration Create command line = Calibrate | :
: u
»
EEEEmmmEn

Find line J e
Xe2526ee02 . ) | Metadata
. A successful calibration! —

v



Water Level Measurement



Once calibration is successful we can move on to actual water level
measurement!

1. Use the Target search ROI to toggle on the search ROI in the image.
2. Drag the corners of the ROI to cover a reasonable area of the image for GRIME2 to
search for the octagon target.

The smaller the ROI, the faster the image processing. HOWEVER, the ROI needs to
be large enough that it contains the octagon for all images you want to process with
this calibration.

Once the Target search ROl is set, click on the Calibrate button to calibrate this image.

5 X

QQEH~E I«

L) UL

—Target type —Calibration display

" Bowtie @ Octagon C Fevens @® Grid " Scale

i~ Target search

x=1321 y=279 w=357 h=357 Iv Use ROI
Move search ROI size 0 3: Set ROI to default

~Octagon

Facet length 18.40000 33

[~ Stopsign Botleft pt to...

Waterline zero height |107.000 3:

Calibration result JSON file (pixel/world associations)

Lf Nebraska-Lincoln/RESEARCH PROJECTS/2024_Konza_Jess/jess_calib2 json _I

Calibration target CSV file (world coord. positions)

P e 5 LN
Ic /gaugecam/config/calibration_target_world_coordinates.csv : TIEILH
0 o
Load calibration Create command line = Calibrate | :
: u
»
EEEEmmmEn

Find line J e
¥e25280402 . . Metadata
e A successful calibration! -
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Once calibration is successful we can move on to actual water level
measurement!

1. Use the Line Find search ROI to toggle on the search ROI in the image.

2. Drag the corners of the ROI to cover a reasonable area of the image for GRIME2 to
search for the water level. Keep in mind that if the field of view changes in other
images and the search area moves off of the background or overlaps with the
octagon, you will get erroneous results.

W GaugeCam GRIME2 v0.4.0.0 -- Fixed CLI find_line + Library update L™

Process images in folder(s)

Rkl Qo E~HU: s

Folder f/RESEARCH PROJECTS/2024 Konza_Jess/2024.10_first_test_set _[

etosv .

IV Result folder [ECTS/2024_Konza_Jess/2024.10_first_test set/results __'

Folderof @ images C folders Run Stop

IV CSV resultfile [ Jess/2024.10_first_test_set/results/first_t

~Timestamp.

Format |yyymmdd_hhmm

Source @ exif C filename String start pos |0 Hi

Next, we will walk through the major parameters needed to process a folder (or folder
of folders) of images.

—Process images in folder(s)
Folder ’n/RESEARCH PROJECTS/2024_Konza_Jess/2024.10_first_test_set (

[v CSV result file ’_Jess/2024.10_fi rst_test_set/results/first_test_set.csv

[v Result folder |ECTS/2024_Konza_Jess/2024.10_first_test_set/results

# Folder of ® images C folders Run

Stop

—Timestamp

F t dd_hh
orma |yyymm | mm'...
Source ® exif C filename# String start pos |0 j‘




Water level measurement: setting up image and results folders.

=

Use the Line Find search ROI to toggle on the search ROI in the image.

2. Drag the corners of the ROI to cover a reasonable area of the image for GRIME2 to
search for the water level. Keep in mind that if the field of view changes in other
images and the search area moves off of the background or overlaps with the
octagon, you will get erroneous results.

Location of images you
Process images in folder(s) want to process

"""""""""""" ; Location where you want
..... 8 the results spreadsheet
' Result folder |ECTS/2024_Konza_Jess/2024.10_first_test_set/results .. | stored. Be sure to have
- Folder of @ images C folders Run ‘ FileName.csv at the end of
this location string, or you
will get an error!

Stop

Timestamp

Format ‘yyymmdd_hhmm' "y
L]

Source @ exif (" filename String start pos |0

=2

If you want overlay
images showing the
results of line finds,
then check the box and
enter a location here.
Do NOT use the exact
same location as the

. original images.
Example overlay image.




Timestamp

Timestamp

Format | yyymmdd_hhmm

Source @ exif ( filename

String start pos |0 = I

A timestamp is required to successfully process images. The ideal case is to use EXIF
information (image metada) to extract the original timestamp from the image. You can check
whether your images have timestamps available in the main screen of GRIMEZ2.

1. Select and image

2. Click on Metadata button

3. See if a timestamp exists in the extracted information

4. If so, use the exif timestamp option in the Line find parameter setup

¥ | GaugeCam GRIME2 v0.4.0.0 -- Fixed CLI find_line + Library update
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ISO speed rating: 100
Image width: 2048
Image height: 1152
Shutter speed: 1
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* —Measures
Find line

Capture time: 2023-06-06T716:15:00 Metadata

Exposure time: 1
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Calibration: SUCCESS




Water level measurement
Now that all parameters are set up, click “RUN”!

Results should appear in the selected folders and files.

Process images in folder(s)

Folder ‘n/RESEARCH PROJECTS/2024 Konza_Jess/2024.10 first_test_set

'V CSV result file

_Jess/2024.10 first_test_set/results/first_test_set.csv

L T Y
-----------
""""

. .
- .

.
. 2
.~ .
---------
----------------

Timestamp

Format ‘ yyymmdd_hhmm

Source ® exif (" filename String start pos |0 ﬁ

As always, please report bugs you encounter. We want to improve GRIME2 and
help you complete your project!

Troy Gilmore gilmore@unl.edu
Kenneth Chapman coffeesig@gmail.com
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