
A guide for using the iDIEL Plant Software 

The iDIEL Plant software can be used to perform analysis on a single image or to batch process multiple 

images. The following guide describes the workflow and usage of the iDIEL Plant software for a single image 

and includes batch processing tips (indicated by Batch tip:). To perform batch analysis, the software relies 

on parameter information given by the user when analysing a single image and then uses the same parameters 

on any number of subsequent images given. For the purposes of this guide, the single image used as the 

template for batch processing will be referred to as the “reference image”. 

Below is an example of a “reference image” analysis done on a single image from our training data set. The 

reference images are provided with this document (folders Day 18, Night 18-19 and Day 19). 

  

1. Load the first image of the first light period to be analysed. Click File Load Image and choose 

the image. (Day 18 folder ; tl_0051_0358_20160731_013102.jpg) 

 

2. Crop the image (if necessary). The cropping should be the first thing to be done before further 

processing.  In this example (tl_0051_0358_20160731_013102.jpg), we will crop the reference image 

by choosing the plants located in the middle of the tray.  Click crop and select the desired area. Batch 

tip: All the images will be cropped using the same coordinates as the reference image. In order to 

achieve the same crop throughout the batch, the dimensions of the images should all be equal, and the 



positions of each plant should remain as fixed as possible (try not to move your plants during the 

experiment!). 

 

3. Calibrate your image from pixels to area (mm2). Click on the “Calibrate” tool and select an area of 

a known size. In this case we will use the size of the pots as a reference (50 x 50 mm) by drawing a 

square on the pot’s internal borders. For that you can zoom in the image by using the zoom tools on 

the top left corner of iDIEL Plant interface. Type in the area in mm2 of the selected region in the box 

(in this case 2500);  

 



4. Set the number of plants to be segmented. Type the number on the respective box (8 in this example). 

Batch tip: make sure the number of the plants you want to analyse in your images stays the same 

throughout a batch.   

5. Label the rosettes. This can be done automatically or manually.  In automatic labelling, the software 

assigns each plant an index number from left to right, starting at the top left. For manual labelling the 

user can assign the index in any order by clicking roughly on the centre of each plant to analyse. For 

both automatic and manual indexing, the plant number is retained during batch processing. In this 

example, we will perform the manual labelling by choosing “Manual select” and then clicking on each 

plant. Batch tip: For batch processing larger datasets it is advisable to use manual select so to create 

a fixed point of recognition 

 



 

6. Threshold rosettes from the background. Segmentation of the rosettes is performed by thresholding 

the rosettes from the background. To do this, choose the colour-space in which you wish to segment 

the image. There are four options: RGB (red, blue, green), HSV (Hue, Saturation, Value), LAB and 

greyscale colour spaces.  In this example, we will use the HSV colour space. Choose the HSV and use 

the sliding bars to visualize the effects of the modifications of the colour space in the images.  The 

values of the colour space need to be set to a point in which the plants are mostly separated from the 

background but no plant area is lost. In the majority of the cases, removing all the background noise 

only by setting the colour space to a stringent level might cause losses in estimated leaf areas. 

Therefore, it is preferable to preserve the rosette area and remove the background noise by using the 

noise reduction options (see step 7). Batch tip: For best batch results pick a reference image from your 

dataset that is close to the appearance of most of the other images, so as to choose the parameters that 

give the best results for the whole dataset. 



7.  

 

 

8. Noise removal. There are a few options for removing background noise. The “Clear Border” will 

eliminate any objects touching the border of the image. The “Fill Holes” tool will help filling any holes 

that might form within the rosette leaves during thresholding. The options “Max Area”, “Min Area” 

can be used to set a maximum or minimum area for an object to be segmented these values are set in 

pixels. “Min Area” is particularly useful to deal with small noise that might be present in images and 



“Max area” if there are objects present larger than the plants. Finally, the “Noise Removal” tool can 

be used to manually delete sections of noise. Batch tip: Be careful when selecting “Min or Max Areas” 

in addition to removing noise sections with the manual noise removal - as plants grow they may expand 

over your designated areas and be discarded or cut accidentally in subsequent images creating 

inconsistent results.  For the example image, first tick on the boxes “Clear Border” and “Fill Holes” 

and click on the “Segment” button. Check if the plant area was preserved in the segmented images. 

Small patches of background noise can be removed by setting a minimum area to be segmented. In 

this case, typing 200 in the Min Area box and clicking “Segment” again is enough to remove these 

patches and keep the plant area.  Any remaining noise can be removed with the “Noise Removal” tool. 

Click on this tool and on the image click on points in order to design an image section to be deleted. 

Now the background should be completely cleared. Click on the “Analyse” button.  

 



 

 

 

9. Export the data or Load batch. If you would like to obtain data from only one data point or a single 

image, click File Export Single Data. Choose a name for your Excel file and click save. In this 

example, we will perform a batch analysis with further data points (all the images in the Day 18 folder). 

As stated above, the segmentation used in the reference image will be preserved for further images. 



For the batch analysis click “Load batch” and choose the folder containing all the visible light (VIS) 

images to be segmented (Day 18). Remember that the images in the batch analysis will be processed 

following their number or name order. The program will automatically analyse all the images in that 

folder and provide the segmentation masks for each of image When the program finishes the analysis, 

a pop up message “Batch processing complete” will appear. To save the batch analysis go to the 

software and click File  Export Batch Data.  

 

 



 

10. Dark period analysis. To analyse the near infra-red (NIR) images obtained during the dark period, 

you will need a VIS image to be used as an initial mask. First, we are going to start using the last image 

of the light period as the initial mask. If you have the iDIEL Plant software opened from the day 

analysis, close it and open it again to avoid errors. Open the last image of the light period (Day 18 

folder; tl_0051_0391_20160731_123134.jpg in the) and follow the steps 1 to 7. Be sure to set the 

parameters similarly to what was done for the other day images. Tick the “Night” button and choose 

“Forward”. The “contraction bias” and “smoothness” are set to -0.15 and 1.5, respectively. Go to 

File Load Batch and select the folder containing only the night images (Night 18-19). The NIR 

images will be automatically processed and images containing the active contour masks will also be 

generated (red contours around the plants). The user can check these masks and observe if they are 

following the plant shape or if they are expanding too slowly or too fast. If necessary, this can be 

adjusted by adjusting the “contraction bias” option. For example, by choosing more negative values, 

you will increase the rate in which the contours grow. The contraction bias typical values range from 

-0.5 to +0.5. The “smoothness” option will help you to set how smooth the contours will be. By 

decreasing the value of the smoothness, the contours will tend to be loose, creating more indentations.  

That can be useful in serrated leaves, for example. Setting the smoothness too high can make the area 

within the contour smaller than the true area and setting it too low can cause an opposite effect. The 



typical values for the smoothness is between 0 and 2. Therefore, the parameter setting for best results 

will vary according to the growth rate of the dataset and the shape of the plants to be analysed. Then, 

go to the software and click File  Export batch data to save it in an Excel file. For best final results, 

we recommend performing step 9 again, but using as a starting mask the first VIS image of the light 

period that comes after the dark period to be analysed. For that, repeat step 9 with the new image (Day 

19; tl_0051_0430_20160801_013212.jpg), but now you will tick the “Night” button and choose 

“Reverse”. The contraction bias is also set to a more positive value (compared with the forward 

analysis), as the software will now analyse plants that go from bigger to smaller sizes. In this example, 

we set it to -0.05. The area values obtained for forward and reverse analysis can then be averaged.  

 

 



 

 

We suggest that future users play with the training images for a deeper understanding of how each parameter 

works by setting them to different levels and observe how it will affect the final results.    

The generated Excel files are organized in three different sheets containing plant area, compactness and 

stockiness data. The values are organized by plant number in each respective image.  

 


