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Introduction 

 

SprayDAT is a python-based image analysis tool that can assess the 

spray quality of agricultural pesticide application. It is optimized to 

process the scanned images of white Kraft paper with stains from 50% 

blue colorant solution. Utilization of white Kraft paper as a sampler, and 

blue colorant solution as a proxy of pesticides to assess the spray 

deposition was described in Koo et al. (2024). SprayDAT offers the 

batch-process of large sets of scanned images, which will allow end-

users to sample larger areas to better understand the spray quality by 

utilizing the cost-effective Kraft paper and blue colorant method. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference: Koo, D., Gonҫalves, C. G., & Askew, S. D. (2024). 

Agricultural spray drone deposition, Part 1: Methods for high throughput 

spray pattern analysis. Weed Science. (in press). 
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Requirements  

1. Any type of scanner that can scan the white Kraft paper samples.  

2. Minimum requirements to operate Python 3.9. or higher 

• Modern Operating System 

o Windows 7 or 10 

o Mac OS X 10.11 or higher, 64-bit 

o Linux: RHEL 6/7, 64-bit (almost all libraries also work in 

Ubuntu) 

• x86 64-bit CPU (Intel / AMD architecture). ARM CPUs are not 

supported. 

• 4 GB RAM 

• 5 GB free disk space 

 

3. Essential Python packages to download 

• OpenCV 

• Matplotlib 

• Numpy 

• Pandas 
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Prepare Scanned Images 

After white Kraft paper samples are prepared, they needed to be 

scanned by with any types of scanners. 600 dpi resolution has been 

tested to precisely estimate spray coverage, droplet density, droplet 

spectra, and total spray volume. Using scanned images with lower or 

higher than 600 dpi resolution is possible with SprayDAT, but with the 

cost of the lower detection accuracy or the possibility of detecting 

erroneous small stains, respectively. If there is an option for color 

selection, choose “full color” options rather than automatic selection. 

Automatic selection might alter the hue of stains, especially for the small 

stains, which may not be fully captured by the current threshold for 

binarization of SprayDAT. The scanned image samples in the repository 

was scanned by Ricoh MP C307 color scanner (Ricoh, Tokyo, Japan) at 

600 dpi with “Full Color : Text / Photo” setting. Scanned images in a 

format of your choice should be stored in one or more folders. 
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Operate SprayDAT 

Once SprayDAT.ipynb is open, you can run the code line by line by 

either clicking “►” or typing “Ctrl + Enter”   

1. Import essential python packages 

 

2.  Define functions 

1) img2binary – binarization 

2) binaryStats – generates stats from binary images 

3) PercVol – interpolation method for Dv0.1, VMD (Dv0.5), and 

Dv0.9 estimation 
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3. Set the directory 

 

directory = r”Path of the folder where you store scanned images” 

 

4. Calculate stain coverage and stain diameters for all scanned 

image (.jpg, .png, etc.) stored in the directory (it will take times)  

* This code block works when all scanned images are stored in 

one folder. Use another code blocks (Pg 14) if the files are 

arranged in a folder with multiple sub-folder.   

 

(1)  Change dpi if your scanned images have different resolution 

than 600. 

 

dpi=600 

 

(2)  If you want to change the threshold for binarization, change 

value here: 

 

binary=img2binary(f,154) 

 

* The threshold 154 was found to best encompass all of the 

detected droplets without highlighting potential noise in the 

scanned images, such as dust or dirt particles. 

 

(3)  If you want to select certain area in your scanned images, 

change values as: 

 

binary2 = binary[y:y+height, x:x+width] 
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5. Put the generated data in a dataframe 

Filename of each image, stain coverage, and an array of detected 

stain diameter (µm) are sorted in the dataframe 

 

6. Apply spread factor to estimate actual droplet diameter (µm) 
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7. Calculate total droplet counts in the scanned images 

 

8. (Optional) exclude erroneously small or large droplets 

If you are certain about droplets in certain size ranges were 

erroneous due to overlapping or merging stains, these lines of 

code will exclude droplets at certain threshold.  
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9.  Calculate droplet density (droplets cm-2) 

Alter the value depending on the sample size (cropped area) 

 

df3[‘droplet density (droplets/cm2)’] = df3[‘count’].apply (lamda x: x 

/ 215.05) 

 

 

10. Calculate the estimated volume of each detected droplet 
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11. Calculate mean diameter, cumulative total volume of detected 

droplets, and threshold for Dv0.1, VMD, and Dv0.9 

 

Warning message will appear, but it is okay to ignore. 

 

 

12.  Calculate Dv0.1, VMD, and Dv0.9 

 

13. Calculate spray volume of blue colorant (µl cm2) 
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Replace the equation if another standard curve was generated 

between stain coverage and spray volume of colorant. 

 

 

14. Cleanse unnecessary data 

 

 

15. Export file to .xlsx or .csv file 

 

Change the file path/filename.xlsx (or .csv) of your interest. 
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 Data will be exported in .xlsx or .csv file in the set file location. 
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• Code blocks when scanned images are arranged in a folder with 

multiple sub-folder. 

 


