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What is your idea?

The principal problem with agricultural development research today is scarcity of data. The artificial intelligence (AI) revolution has enabled certain industries such as robotics, telecommunications, advertising, and finance to dramatically advance by leaps and bounds, but agriculture has fallen behind because the scale of training data necessary to use AI well has not been collected. To expound on the requirements of scale, to achieve top performance with deep convolutional neural networks, the tech industry regularly uses training datasets containing millions to billions of records. On the other hand, agricultural datasets are often five orders of magnitude too shallow for such machine learning algorithms to bear fruit. As a consequence, agricultural researchers continue to model crop yields and disease outbreaks with mechanistic models, least-squares fits, sums of logarithms, look-up tables, and other ad-hoc techniques already discarded by data scientists three decades ago. Analytical engines that currently claim to provide fully-automated diagnoses of plant disease are often unreliable and require more data to succeed. Defending all these equally wrong models detracts from the real problem of why agricultural data collection is hard, and how to ensure scalable data collection, once and for all.
 
We propose that a bold new paradigm is needed: fully decentralized discovery of agricultural data. We cite a core principle from the UNIX philosophy named Linus’s Law: “Given enough eyeballs, all bugs are shallow.” Applied in the context of agriculture, to unlock the secrets of nature, we should unite all peoples to join us on the path to discovery. We draw inspiration from explosively successful and decentralized services such as Uber, AirBnB, and Mechanical Turk, which do not own the physical assets required to execute tasks, but instead enable the on-demand rental of those assets at low prices. The difficult process of establishing contracts is automated away, and adherence to contracts is reinforced by peer-reviewed ratings that all parties have a vested interest in preserving. Interactions between buyers and sellers are reduced to simple electronic payment interfaces understood by all. No fuss, no paperwork, and no friction. We propose to pilot electronic systems for collecting data in this fully decentralized fashion, focusing on the monitoring of plant pests and diseases as our initial application.


How will you pilot it?

Our plan is to deploy a smartphone-based system for monitoring and rapid detection of plant diseases and pests in Nepal, using a fully decentralized workforce and rewards issued through mobile money (e.g., eSewa). Working with collaborators in CIMMYT Nepal, we will launch campaigns in targeted small-holder farming regions in Nepal known to have high smartphone prevalence based on previously conducted surveys by the authors, which make this country ideal for the pilot. Our system will not be built from scratch, but will build upon the following platforms:

· Geosurvey (GS), an award-winning crowdsourcing web app, originally developed to rapidly analyze satellite imagery for the Africa Soil Information Service, and
· Geosurvey Collect (GSC), a smartphone application for systematically collecting ground validation samples that can be sent to Geosurvey for remote analysis. 

A demonstration of these modules working together, specifically for monitoring and diagnosing pests and diseases, can be seen in the following YouTube video with a live demonstration:

Plant Telemedicine Using Geosurvey Collect 

In the video, field teams use GSC to capture pictures of ailing plants, and the pictures are sent to GS for remote diagnosis by plant health experts, which are assisted by visual decision trees carefully designed with the guidance of Dr. David Guerena and relevant plant pathology literature from CIMMYT. The diagnoses are then sent back to users via push notifications. This system is now being piloted at One Acre Fund (OAF), but still in a very controlled setting involving salaried staff already employed by OAF. Through INSPIRE, we wish to bring this experiment to the next level by using a workforce of complete strangers (true crowdsourcing) motivated solely by natural interest and flexible compensation. The INSPIRE capital will be spent towards advertising job opportunities to locals, funding awards for data collection, and rapidly building new features in our application based on feedback from local users.

Essential data we wish to collect during the pilot may include:

· tens of thousands of production-quality images of plant diseases and illnesses, focusing on crops most pertinent to Nepal such as maize, rice, lentils, tomatoes, onions, and cauliflowers
· formal diagnoses of the images, provided by plant pathologists and also vetted citizen scientists
· thousands of maize yield measurements amongst distinct small-holder plots, using rapid estimation techniques based on visual inspection, to correlate yield with pests and disease.

If time and funding permits, we may also collect monthly market prices of crops and farm gate inputs, and georeferenced traces for unmapped roads. 

If the pilot is successful, follow-on steps would be to:

1. launch similar pilots in other parts of the world that support mobile payment, and
2. present our work to the agricultural research community at large, with the intent of demonstrating that GSC can be a viable, more intellectually and financially rewarding, and much lower-cost alternative to current centralized data collection campaigns.
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