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GRIME2 is open-source (Apache 2.0) 

software dedicated to image-based water 

level measurement.

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 GRIME2. 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.

Other menus and icons:

Choose type of image to display.

Quick zoom buttons (top) and fine zoom control (bottom).



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).

Toggle water line find search region of interest (ROI). This is the region where GRIME2 

searches the edge of the water.



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 

issues.

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.



Open GRIME2. 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.

The Folder tab allows selection of an image folder to display. 



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.

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. 



Image calibration



A successful calibration is required for a successful line find! 

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

Next, we will walk through the major parameters needed to set up calibration.



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.

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.



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.

Type of calibration

Facet length
Pixel and real-world coordinate 

relationships at all of the octagon vertices.

Contents of an example JSON file

(You should not have to edit these files, this is just background information)

Pixel coordinates of the calibration target 

search ROI

Pixel coordinates of the water 

line search ROI

Zero water height



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 ROI is set, click on the Calibrate button to calibrate this image.

A successful calibration!



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 ROI is set, click on the Calibrate button to calibrate this image.

A successful calibration!



Next, we will walk through the major parameters needed to process a folder (or folder 

of folders) of images.

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.



Location of images you 

want to process.

Water level measurement: setting up image and results folders.

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.

Location where you want 

the results spreadsheet 

stored. Be sure to have 

FileName.csv at the end of 

this location string, or you 

will get an error!

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

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 GRIME2.

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



Water level measurement

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

Results should appear in the selected folders and files.

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

mailto:gilmore@unl.edu
mailto:coffeesig@gmail.com
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