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We present our initial proof of concept study towards the development of a low-cost 3-D

printed smartphone add-on spectrometer. The study aimed at developing a cheap technology

(less than 5 USD) to be used for detection of crop diseases in the �eld using spectrometry.

Previously, we experimented with the problem of disease diagnosis using an o�-the-shelf

and expensive spectrometer (approximately 1000 USD). However, in real world practice, this

o�-the-shelf device can not be used by typical users (smallholder farmers). Therefore, the

study presents a tool that is cheap and user friendly. We present preliminary results and

identify requirements for a future version aiming at an accurate diagnostic technology to be

used in the �eld before disease symptoms are visibly seen by the naked eye. Evaluation shows

performance of the tool is better than random however below performance of an industry

grade spectrometer.

ABSTRACT

      
11

     Get Access

 0  40



COMPASS 

Feedback

https://dl.acm.org/doi/proceedings/10.1145/3378393
https://doi.org/10.1145/3378393.3402252
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
https://dl.acm.org/action/addCitationAlert?doi=10.1145/3378393.3402252
javascript:void(0)
https://dl.acm.org/
javascript:void(0);
https://dl.acm.org/


4/22/2021 A low-cost 3-D printed smartphone add-on spectrometer for diagnosis of crop diseases in field | Proceedings of the 3rd ACM SIGCA…

https://dl.acm.org/doi/abs/10.1145/3378393.3402252 2/4

Show All References

References

1.

2.

3.

Michael Biehl. 2017. A no-nonsense GMLVQ Toolbox, version 2.3. University of Groningen, The
Netherlands. (2017). http://www.cs.rug.nl/~biehl/gmlvq

CID Bio-Science, Inc. 2010. CI-710 MINIATURE LEAF SPECTROMETER. http://www.cid-inc.com

Joseph Fennell, Charles Veys, Jose Dingle, Joachim Nwezeobi, Sharon van Brunschot, John Colvin,
and Bruce Grieve. 2018. A method for real-time classi�cation of insect vectors of mosaic and brown
streak disease in cassava plants for future implementation within a low-cost, handheld, in-�eld
multispectral imaging sensor. Plant Methods 14 (12 2018). https://doi.org/10.1186/s13007-018-
0350-3

Index Terms

A low-cost 3-D printed smartphone add-on spectrometer for diagnosis of crop diseases in
�eld

Applied computing

Physical sciences and engineering

Computing methodologies

Machine learning

Comments



COMPASS 

Feedback

http://scholar.google.com/scholar?hl=en&q=Michael+Biehl.+2017.+A+no-nonsense+GMLVQ+Toolbox%2C+version+2.3.+University+of+Groningen%2C+The+Netherlands.+%282017%29.+http%3A%2F%2Fwww.cs.rug.nl%2F%7Ebiehl%2Fgmlvq
http://scholar.google.com/scholar?hl=en&q=CID+Bio-Science%2C+Inc.+2010.+CI-710+MINIATURE+LEAF+SPECTROMETER.+http%3A%2F%2Fwww.cid-inc.com
http://scholar.google.com/scholar?hl=en&q=Joseph+Fennell%2C+Charles+Veys%2C+Jose+Dingle%2C+Joachim+Nwezeobi%2C+Sharon+van+Brunschot%2C+John+Colvin%2C+and+Bruce+Grieve.+2018.+A+method+for+real-time+classification+of+insect+vectors+of+mosaic+and+brown+streak+disease+in+cassava+plants+for+future+implementation+within+a+low-cost%2C+handheld%2C+in-field+multispectral+imaging+sensor.+Plant+Methods+14+%2812+2018%29.+https%3A%2F%2Fdoi.org%2F10.1186%2Fs13007-018-0350-3
https://dl.acm.org/topic/ccs2012/10010405?ContentGroupKey=10.1145%2F3378393&expand=all
https://dl.acm.org/topic/ccs2012/10010405.10010432?ContentGroupKey=10.1145%2F3378393&expand=all
https://dl.acm.org/topic/ccs2012/10010147?ContentGroupKey=10.1145%2F3378393&expand=all
https://dl.acm.org/topic/ccs2012/10010147.10010257?ContentGroupKey=10.1145%2F3378393&expand=all
https://dl.acm.org/

