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Corn Silage Particle Size Assessment
• Why is it important?

• Smaller particle size means increased surface area

• Increased surface area increases enzymatic hydrolysis 
potential

• Increasing digestion of  the starch which increases milk 
production
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Corn Silage Particle Size Assessment
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Image Analysis Methods

• Calibration Images

• Objects of  known size in the 
image

• Verified with Mitutoyo Calipers

• Accuracy of  ± 0.025 mm (±
0.001 in)

• Calibration disc @ 1.5 in used to 
determine pixel size within image

• Various camera angles tested for 
effect of  particle size 
measurement.

• Camera closer = better results
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Camera 
Height (m)

Estimate 
(mm)

Standard 
Error

Letter 
Group

0.4 6.01 0.04 A

0.6 5.62 0.04 B

0.8 5.19 0.04 C



Image Analysis Methods
Drewry, J. L., Luck, B. D., Willett, R. M., Rocha, E. M. C., & Harmon, J. D. (2019). Predicting kernel processing score of harvested and 

processed corn silage via image processing techniques. Computers and Electronics in Agriculture, 160, 144-152. 
https://doi.org/10.1016/j.compag.2019.03.020
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In situ Dry Matter Disappearance
Luck, B. D., Drewry, J. L., Shaver, R. D., Willett, R. M., & Ferraretto, L. F. (2020). Predicting in situ dry matter disappearance of chopped 

and processed corn kernels using image-analysis techniques. Applied Animal Science, 36(4), 480-488. 
https://doi.org/10.15232/aas.2020-01993

• Corn Silage harvested at AARS in 2017

• KP settings at 1-, 2-, 3-, and 4-mm

• Roller speed differential at 30%

• TLOC at 26-mm

• Harvested about 50 ft of  corn silage and collected 
samples randomly from a pile on the ground

• Ensiled the samples for 60 d in mini-silos (2 gal 
buckets)
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• Image analysis could not detect 
CSPS differences after ensiling in 
this case.
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• Incubated the ensiled material in a cannulated cow for 
6- and 12-hours and measured dry matter 
disappearance.
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Research Summary
• Image processing can produce an accurate assessment 
of  KPS!

• Image analysis may provide a better representation due 
to particle disruption during mechanical sieving.

• Image analysis based KPS was highly correlated to dry-
matter disappearance at 12-h incubation times.

• Image analysis will not replace laboratory chemical 
analysis, but can provide a quantitative check during 
harvest.
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Corn Silage Particle Size Assessment
• Corn Silage Image Processing App

• SilageSnap!

• Released September, 2018!
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SilageSnap!

• Collect a sample (built on 600 ml samples)

• Water separate the sample as best you can

• Spread the kernels out on a dark background

• Any foreign matter will be considered a kernel, so the 
cleaner the better

• Place the coin in the center of  the image

• Ensure that no kernels are touching (as best you can)

• Take the picture!
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Hydrodynamic Separation
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Hydrodynamic Separation
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Poor Images
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Poor Images
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Known SilageSnap Flaws
• The app does not work well on iPad/Tablets

• Possibly does not work at all.

• The app does not work on Motorola phones (Android)

• Too sensitive

• Full check vs. quick check

• Large particles only for measurement

• Will not provide as much information as full sample.
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KPS Recommendations
• Check often!

• Download and use SilageSnap! Please!

• Train all people involved in the harvest process to look 
for large kernel pieces in the silage.

• Maintenance, Maintenance, Maintenance!

• Bearings hot, worn rolls, etc

• Adjust often

• Replace worn rolls sooner rather than later to maintain 
adequate KPS!
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Funding

• Midwest Forage Association

• Midwest Forage Research Program

• Baldwin Wisconsin Idea Endowment

• More information at:

https://wimachineryextension.bse.wisc.edu/precision-
agriculture/silagesnap/

https://wimachineryextension.bse.wisc.edu/2019/09/30
/silagesnap-how-to-video/
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https://wimachineryextension.bse.wisc.edu/precision-agriculture/silagesnap/
https://wimachineryextension.bse.wisc.edu/2019/09/30/silagesnap-how-to-video/


AgrAbility of Wisconsin is a cooperative partnership 
between The University of Wisconsin-Extension and 

Easter Seals Wisconsin. AgrAbility of Wisconsin exists to 
assist farm workers and farm families affected by 

disabilities by providing education, technical assistance, 
on-site consultation services, and identification of 

potential funding resources. Since 1991 we have served 
over 2,000 clients with a 97% success rate- meaning that 

97% of our clients continue to farm after our services 
are provided.

Contact Information

460 Henry Mall 

Madison, WI 53706

608-262-9336

aaw@mailplus.wisc.edu

Find us on: 

Promoting success in agriculture for farmers and farm families affected by disabilities



Brian Luck
Biological Systems Engineering
bluck@wisc.edu
@BadgerLuck
wimachineryextension.bse.wisc.edu

mailto:bluck@wisc.edu
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