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I
n recent years, IoT (Inter-
net of things), robots and AI 
(artificial intelligence) are 
increasingly being applied in 

the field of agriculture. Shizuoka 
University Professor Mineno Hiro-
shi, who specializes in research 
on communication systems and 
sensor networks, has developed 
a system that uses AI to deter-
mine the best time to water plants 
to support their growth and 
productivity.

Development of the system 
was inspired by a project con-
ducted with Shizuoka Prefectural 

Research Institute of Agriculture 
and Forestry beginning in 2013. 

“Our goal was to increase the 
harvest volume of tomatoes by 
30% by administering the appro-
priate amount of a nutrient solu-
tion needed for growth through 
the use of sensor network tech-
nology,” Professor Mineno 
explains. “We were not able to 
increase the harvest volume; 
however, we were able to produce 
high-quality tomatoes with a high 
sugar content.”

Tomatoes do not grow to their 
full size potential when the plants 

are underwatered, but their com-
ponents become more concen-
trated, sugar content rises and 
the fruit becomes sweeter. This 
method of cultivating toma-
toes with a high sugar content 
was well known among experts. 
However, the method is hard 
on the tomato plants, and if the 
amount of water supplied is too 
low, the plant may grow slowly 
or wither. It is said to take ten 
years to master the watering of 
plants, because it requires skill to 
determine a plant’s precise state 
of growth and the best time and 
amount of water to give it to keep 
the plant from withering.

“Skilled farmers carefully 
check the color and tension of the 
tomato plant’s leaves to deter-
mine the right amount of water to 
give it. I thought that if we applied 
their experience and intuition to 
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numbers and were able to have a 
computer learn this data, then it 
would be possible not only to pass 
on high-quality know-how of cul-
tivation that isn’t being passed on 
due to a shortage of workers, but 
also improve this knowledge.”

Plants absorb water through 
their roots and evaporate the 
majority of it through pores in 
their leaves. If the amount of 
water absorbed sufficiently cov-
ers the amount lost through this 
process of transpiration, then the 
leaves will be healthy, but if there 
is not enough, the leaves will wilt. 
Professor Mineno theorized that 
“we could determine the appro-
priate timing for watering if we 
could quantify the wilting state of 
the leaves.”

He placed a camera in the 
greenhouse and programmed it to 
take photographs every minute. In 
this way, he was able to record the 
subtle movements of the leaves 
when wilting. By having AI learn 

this data in addition to data on 
temperature, humidity, bright-
ness and other environmental fac-
tors, Professor Mineno developed 
a system that could automatically 
adjust the timing of watering by 
detecting the state of wilting in 
the tomato plants. Gaining the 
support of vegetable wholesaler 
Happy Quality and other compa-
nies in Fukuroi City, Shizuoka Pre-
fecture, they were able to achieve 
the stable harvesting of high sugar 
content tomatoes as well as pre-
vent splitting in the fruit.

“In addition to monitoring 
lighting and other indirect fac-
tors, the key feature of our system 
is that it can determine the timing 
of watering by observing the plant 
itself,” says Professor Mineno. 
“Using this system, tomato grow-
ers whatever their experience can 
administer watering at the best 
time for the plants, regardless of 
the differences in the growing 
medium or cultivation environ-

ment. We are currently conduct-
ing repeat experiments in differ-
ent regions and environments to 
test this prior to commercializing 
the system.”

A number of companies are 
said to be interested in provid-
ing the system as a package that 
includes sensors, cameras and the 
equipment needed to control the 
best time for watering. Professor 
Mineno, who hopes to release the 
system some time in 2021, says 
that we can expect similar devel-
opments for cantaloupes, straw-
berries, leafy vegetables and more 
in the future.

“Given the shortage of work-
ers and the aging of society, agri-
culture can become a stable and 
sustainable industry if value-
added produce can be easily 
produced by anyone through the 
use of AI. We hope to support 
agriculture with the concept of 
conversing with plants using AI 
technology.” 
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