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DeepReinforcement Learning-DeepRecurrentQ-Networkmodel-
CropYieldPredictionUsingModelforSustainable Agri related Applications

ABSTRACT

Machine learning has emerged with big data technologies and high-performance computing to create
new opportunities for data intensive science in the multi-disciplinary agri-technologies
domain.Predictingcropyieldbasedontheenvironmental,soil, waterandcropparametershasbeena  potential
research area. Deep-learning-based models are broadly used to extract significant crop features for
prediction. Though these methods could resolve the yield prediction problem there exist the following
inadequacies: Unable to create a direct non-linear or linear mapping between the raw data and crop
yield values; and the performance of those models highly relies on the quality of the extracted features.

Deep
reinforcementlearningprovidesdirectionandmotivationfortheaforementionedshortcomings.Combining
theintelligenceofreinforcementlearninganddeeplearning,deepreinforcementlearningbuildsacomplete
cropyieldpredictionframeworkthatcanmaptherawdatatothecroppredictionvalues. Theproposedwork
constructsaDeepRecurrentQ-NetworkmodelwhichisaRecurrentNeuralNetworkdeeplearningalgorithm
over the Q-Learning reinforcement learning algorithm to forecast the crop yield.

The sequentially stacked layers of Recurrent Neural network is fed by the data parameters. The Q-
learning network constructs a crop yield prediction environment based on the input parameters. A
linear layer maps the RecurrentNeural Network output values to the Q-values. The reinforcement
learning agent incorporates a combination of parametric features with the threshold that assist in
predicting crop yield. Finally, the agent receives an aggregate score for the actions performed by
minimizing the error and maximizing the forecast accuracy. The proposed model efficiently predicts
the crop yield outperforming existing models by preserving the original data distribution with an more
accuracy.

KEY WORDS-Machine learning,Crop yield prediction, deep recurrent Q-network, deep reinforcement learning, agri-
application



ANANTHAPURAMU - 515 002, ANDHRA PRADESH, INDIA

H.T.No:10K21D0808

So Venata Rami Reddy

having fulfilled the academic requirements and passed the examination held
during Ovtober, 2012 in *EF %@[%ém Wtk Ditinotion "

has this day been admitted by the Monitoring I Development Committee to

the Degree of

(COMPUTER NETWORKS)

Computer Science & Engineering

Friday, 5 December, 2014.
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Director of Evaluation Registrar / Vice Chancellor




SNo-1100909785
EXAMINATION : M.TECH II SEIVIESTER(R

BRANCH: COMPUTER NETWORKS

NAME: p VENKATESWARA REDDY

MONTH & YEAR OF EXAM: ~ OCTOBER 2011

S.No. | | SUSHECT SUBJECT TITLE : 'NTERNAL - EN
CODE . ) _MARKS |
1| 9D08206a | WIRELESS NETWORK SECURITY | 34
2 | 9D08205 | CRYPTOGRAPHY AND NETWORK SECURITY 39
3 | 9D08201 | WIRELESS NETWORKS 36
4 | 9D08202 | MOBILE ADHOC NETWORKS 35
5 | 9D08204 | OPTICAL NETWORKS 37
6 | 9D08203 | PEER TO PEER NETWORKS 36
7 | 9D08207 | WIRELESS NETWORKS LAB 39
SUBJECTS REGISTERED : 7 APPEARED : 7 PASSED : 7

AGGREGATE (IN WORDS)  ***Five ‘Eigh'i,on

DATE: Wednesday, May 2, 2012 VERIFIED BY:

CONT ROLLER OF EXAMINATIONS

INSTRUCTIONS :

THEORY/DRAWING/DESIGN SUBJECTS ie!

PRACTICAL SUBJECTS

, JAXIMUM MARKS L

©intgmal EndExam. Totalof It & End

MINIMUM FOR PASS
L End B

Totalof Int. &End "
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MEKAPATI RAJAMOHAN REDDY INSTITUTE OF TECHNOLOGY & SCIENGE

UDAYAGIRI - 524 226, SPSR Nellore Dist. (A.P.)

| T

Dr. 11/12/2020

SALARY CERTIFICATE

This is to certdfy that Mr. P. VENKATESWARA REDDY,
is working as Asst.Professor in CSE Department ofour  Institute
during 15" June 2016 to till date. The particulars of his salary for
the Month of November - 2020 as follows. This certificate is issued
based on his personal request without any liability.

—

EARNINGS DEDUCTIONS

| BasicSalary | 25272:00 | PF .

| DA | z PT 200-00
| HRA | - il 8
 Others | : Others 747-00
| Gross Salary | 25272-00 | Total 947 -00
P | Net Salary 24,325-00

(Rupees Twenty-four Thousand Three Hundred and Twenty-five only)
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INSTITUTE OF TECHNOLOGY AND SCIENCE
UDAYAGIRI-524 226, Nefiore Dist., AP,

Phone : 0B620-229031, 220207, 220277, 229353, Fax : 08620-220297
E-mall . meritstech@gmall.com  principalmerits@gmall.com  Wabsite : www.meritstech.in
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INDIAN UNION DRIVING LICENCE
ANDH

Issued On: 26/02/2014 UNIT OF#lCé KA\)ALI

Non Transport Light Motor Vehicle Non Transport, Motor Cycle

With Gear

Date of Validity 24/02/2034
Transport

Date of Validity
Badge No.

patrd s 8 i ]

Reference No. AP32620140000640

Original LA. 'UNIT OFFICE KAVALI
Date of First Issue 25/02/2014

Date of Birth 01/11/1987
Blood Group



Scanned by CamScanner



Scanned by CamScanner



