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» The current world population of 7.6 billion is expected to reach 8.6 billion in 2030, 9.8 » The developed sensor system was calibrated and validated in controlled and field
conditions using mercury-in-glass and IR thermometers.
| |
Table 3: Calibration and validation of different sensors
}

billion in 2050, and 11.2 billion in 2100 (United Nations report, 2017).
» Increasing population growth leads to increase food demands, resulting in an escalation (Air/Canpy) (Air/anopy) (Air/anopy)

of water scarcity, with an estimated one-third of the global populace projected to

! ) Calibration periods
confront acute water shortages by 2050 (Amarasinghe and Smakhtin, .2014). — ST A — ~SMIE MAE (mmid) S ~
» India has the highest irrigated area (139.90 million hectares) in the world and A module DHT 11 1.15 0.92 0.71 0.89
agricultural sector (irrigation) consumes around 84% of available water resources NodeMCU | | DHT 22 0.97 0.83 081 0.95
(Dhawan 2017). | _ SHT 15 0.94 0.74 0.86 0.97
) . ) . U Battery (LifePO4) — _
» To meet the growing demand for food and mitigate water scarcity, the application of the Power Supply Validation periods
Internet of Things (1oT), Al, and Machine Learning for precision agriculture has become Writing the DHT 11 1.44 0.95 0.54 0.91

paramount. code/program T DHT 22 0.59 0.46 0.84 0.96
for Sensors Power converter
SHT 15 0.56 0.43 0.89 0.97

» The upper and lower baseline of canopy air temperature difference (Tc-Ta) for wheat
was estimated as 7.5 °C and -0.3883 VPD + 3.234, respectively.

» The upper and lower baseline of canopy air temperature difference (Tc-Ta) for maize
was estimated as 6 °C and -0.4235 VPD + 5.4252, respectively.

» Threshold value of CWSI was obtain as 0.29, and 0.365 corresponding to the normalized
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1.To design an affordable loT-based sensor system to assess crop water stress index in acquisition
water-intensive crops like maize and wheat, specifically in the Punjab region of India,
for efficient irrigation scheduling
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4 Cropping period: 2019-2021 _ _ Vapous Pressure Defict (cPa) > The sensor-based irrigation system saved 15.43% and 19.87% of water in wheat and
Fig 1. Location of the study area | o maize respectively, compared to ET,-based sub-surface drip irrigation.
Q Irrigation system: Subsurface Drip Irrigation (SDI) Fig 3. Estimation of CWSI (Idso et al. 1981) Fig 4. Flowchart for estimation of threshold

values of CWSI

» The SHT15-based sensor system performs better with a three-day irrigation interval
compared to other temperature sensors.

4 Irrigation scheduling: ET_-based (80%, 90%, and 100% of ET_) and CWSI based
Irrigation

O Irrigation interval: one-day, two-days, and three-days _ _ _
» Upper and lower baselines for canopy air temperature differences and threshold values

of CWSI (0.29, and 0.365 for wheat and maize, respectively) were established for wheat

1 Development of 1oT-based sensor system and estimation of CWSI threshold values using : )
and maize crops in the study area.

Machine learning programing in Arduino for irrigation scheduling

TaandRH || Te » The sensor system indicates the real time water stress in crop based on canopy
Table 1: Soil Physio-chemical properties Table 2: Different input variables % temperature and indicates for application of irrigation.
Parameters Depth (cm) Input data Details > The Al, machine learning, and sensor-based irrigation system enhanced the water use
015 1530 30:60 60100\ /ieorological All the weather parameters were efficiency and yield of wheat and maize
FC (%) 18.37 19.45 22.27 28.80 Parameters collected from the weather station + )
installed near research field
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