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ABSTRACT -- In this paper, forecasting of production of Rice (Million Tones) using Auto Regressive Integrated
Moving Averages (ARIMA) method, Recurrent Neural Network, Multilayer Perceptron (MLP) and Convolution
Neural Networks (CNN) are presented. The appropriate best model is evaluated by comparing mean square error
(MSE), Root mean square error (RMSE), mean absolute percentage error (MAPE). The study of the results shows
that CNN is performing better than the other models ARIMA, RNN and MLP.
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I. INTRODUCTION

Paddy is one of the most important food crops of India. Paddy also called rice paddy, small, level, flooded field
used to cultivate rice in Southern and Eastern Asia. The difference between rice and paddy is that, rice is
(uncountable) cereal plants (oryza saliva) of the grass family whose seeds are used as food while paddy is rice,
before it is milled. Rice is the most important crop of India as it is the staple food for most of the people of the
country. This crop is the foundation of livelihood for millions of rural households and plays an important role in
the country’s food security, so the term “rice is life” is most appropriate in Indian context, especially in South
India. In the area and Production of rice India occupies a predominant position. To keep pace with the increase in
demand of the growing population the country has improved its yield by adopting modern production
technologies such as high-yielding varieties/hybrids, expansion of irrigation potential, and use of chemical
fertilizer. Demand for rice is expected to increase in future so the production of rice also needs to be increased.
Taking the demand into consideration there is a dire need in the increase of rice productivity as the land area used
for rice cultivation is declining day by day. In the country the inefficient use of inputs (fertilizer, water, labor,
machines, new technology)and the increasing scarcity of water and labor especially for rice cultivation, new
emerging challenges from climate change, rising fuel prices, increasing cost of cultivation, and socioeconomic
changes such as migration of labor, urbanization, less liking for agricultural work by youths, and concerns from
environmental pollution are the major conditions for productivity and sustainability of rice-based systems. The
increased productivity per unit of area of rice with enhanced resources used efficiently is the only way to sustain
rice production for meeting the increasing population demand. High-yielding varieties that have a resistance
capacity to multiple stresses especially to the climatic changes can enhance the future productivity gain of rice in
India, Exploring the efficient utilization of inputs (water, fertilizers, pesticides, machineries, labour, seeds etc.)
reduce cultivation cost, enhance profit, and provide safe environment and these crop production techniques in rice
could also increase factor productivity and sustainability of rice production in India.

Il. REVIEW OF LITERATURE
Rahul Tripathi (2014)": In this paper he Forecasted area of rice, production, and productivity of Odisha. He
collected data from 1950-51 to 2008-09 by using univariate autoregressive integrated moving average (ARIMA)
models and was compared with the forecasted values with actual values.

N. N. Jambhulkar (2013)% In this paper he studied, ARIMA stochastic modeling is used for describing rice
production in Punjab. The yearly rice production data collected from 1960-61 to 1999-2000 has been used for train
the data and the data from 2000-01 to 2009-10 has been used for tested validation of the model. The best model has
been chosen based on the minimum Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC)
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values. It has been found that ARIMA (1, 1, 2) model described the rice production data in Punjab by using this
model they forecasted the production of rice for next 5 years.

E. Manjula, S. Djodiltachoumy (2017): In this paper they predicted crop yield from past data, achieved by
applying association rule mining on agriculture data. They focused on creation of a prediction model which may be
used to future prediction of crop yield. They analyzed crop yield prediction using data mining technique based on
association rules for the selected region i.e. district of Tamil Nadu in India. The experimental results shows that the
proposed work efficiently predict the crop yield production.

Narayanan Balakrishnan and Dr.Govindarajan Muthukumarasamy(2016)*: They studied AdaSVM and
AdaNaive are the proposed ensemble model used to project the crop production over a period of time. This
ensemble model is compared to SVM and Naive Baye’s methods. The two parameters used separately for prediction
of output are the accuracy and the classification error. The finding yields that AdaSVM and AdaNaive are agreeable
than SVM and Naive Baye’s for the data set analyzed.

Dr. Yamin Hassan, Naranarayan Buragohain and Shahidul Islam (2018)°: They Forecasted rice production by
using time series analysis techniques may be helpful to find out the best fitted model to forecast the production of
rice in Assam. Forecasted Prediction of rice will help the higher authorities to adopt appropriate strategy to tackle
the management of economy related to rice production.

I1l. OBJECTIVES OF STUDY
1. To fit the best model using ARIMA, RNN, MLP and CNN using python code.
2. To find MSE, RMSE, MAPE values for the models: ARIMA, RNN, MLP and CNN.
3. To forecast the production of Rice for the next 10 years using the best model among the models used in this study.

IV. RESEARCH METHODOLOGY
To fit an ARIMA model, Recurrent Neural network, Multilayer perceptron and Convolution Neural networks
requires a sufficiently large data set. In this study, we collected data from RBI website and used the data for Non-
commercial crop production of Rice for the year 1950-51 to 2017-18. The development of ARIMA model for a
single variable involves identification, estimation and verification. Each of these steps is now explained for a non-
commercial crop production.
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First we tested whether the data is stationary by using Dickey-Fuller test:

Null Hypothesis HO: The data is not stationary

Alternative Hypothesis H1: The data is stationary

P-value less than 0.05: Reject the null hypothesis (HO), the data does not have a unit root and is stationary.
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Once the data is stationary we trained years from 1951 to 2008 overall 58 years data based on this we tested the
roduction of sugarcane for 10 years from 2009 to 2018.

Statespace Model Results

Dep. Variable: Actuals Rice  No. Observations: 43

Model: SARIMAX(1, 2, 3) Log Likelihood -187.423
Date: Mon, 27 Jan 2826  AIC 224,547
Time: l@:43:17  BIC 232.9a81
Sample: 81-81-1%51 HQIC 227.688
- B1-81-1%93
Covariance Type: opg
coef  std err z Pr|z| [@.825 8.975]
ar.L1l -8.6547 2.448 -1.468 d.144 -1.534 8.224
ma. Ll -1.1383 Z.84e+84 -3.75e-65 1.g98  -5.90=+04 5.596=+04
ma.L2 -8.5176  78le.395  -56.8e-85 1.688 -1.4%9=+84 1.459=+a4
ma.L3 8.787%  2.48=+34 3.17e-85 1.088 -4.57=+84 4.87=+04
sigma2 16.9331 5.34e+85  3.17e-@5 1.g98 -1.95=+06 1.85=+ad6
Ljung-Box (Q): 22.12  Jarque-Bera (IJB): 1.32
Prob(Q): 8.97  Prob(JB): @.52
Heteroskedasticity (H): 1.67  Skew: -9.34

Prob(H) (two-sided): @.38 Kurtosis: 2.36

Warnings:
[1] Covariance matrix calculated using the outer product of gradients (complex-step).
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A recurrent neural network (RNN) is a class of ANN, whereby the network’s connections form a time sequence for
dynamic temporal behavior. Furthermore, RNNs benefit from extra memory to analyze the time series sequences. In
ANNS, back propagation (BP) is a multi-layered neural network where weights are calculated using the propagation
of the backward error gradient. In Back propagation, there are several steps to learn cycle, using a function for
activation to send signals to the other nodes. Among various ANNS, the back propagation ANN (BPNN) was
identified for prediction tool suitable for production of rice crop.

Multilayer Perceptron (MLP) is also used to forecast the production of sugarcane crop.

Convolution Neural Network (CNN) is a Deep Learning algorithm which can take in an input image, assign
importance to various aspects/objects in the image and be able to differentiate one from the other.

V. CONCLUSION

Test Accuracy
ARIMA MLP RNN CNN
MSE 434.67318 1975.8261 480.76 149.71
RMSE 20.848817 44.4502 21.92 12.23
MAPE 20.399434 0.4606 0.18 0.102

Test of accuracy can be verified based on Mean square error (MSE), Root mean square error (RMSE) and Mean
absolute percentage error (MAPE)

The performance of the above models is evaluated by comparing mean square error (MSE), Root mean square error
(RMSE), mean absolute percentage error (MAPE). The results show that CNN is performing better than the other
models ARIMA, RNN and MLP. The forecasted production of Rice (Million Tones) from 2018-19 to 2027-28.

Year 2018- | 2019- | 2020- | 2021- | 2022- | 2023- | 2024- | 2025- | 2026- | 2027-
19 20 21 22 23 24 25 26 27 28
Forecasted
Rice (Million | 91.84 91.54 91.3 91.09 90.83 90.63 90.42 90.22 90.04 89.85
tons)
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