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Abstract - The transmission and reception of information through internet protocols has given rise to Machine-to-Machine 
technology (M2M) which is defined as the communication between machines through carriers such as SMS, GPRS and 
Internet Protocols (IP), but internet protocols are the most preferred because it serves the purpose of intra and 
internetworking, over a large coverage area. In this paper we propose the introduction of this technology in the agriculture 
sector. The user will get the hosted services from the internet where they can manage and process data at its end service 
rather than the local server. Peer-to- peer networking would be the lead end-connecting user end, cloud data and Zigbee 
networking. Zigbee end is there as an inter-networking between the embedded sensors which creates its own web through 
GSM modules along with gateways which interface with the user. Gateways are filters which combines Zigbee interface 
based on IP communication through GSM and cloud computing. The range of Machine-to-Machine technology is from 0.1 
to 30 km; throughput is 1- 30 kbps and mobility 0-60km.Finally, the paper recapitulates the futuristic technology and 
concludes with future prospects.  
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I. INTRODUCTION 
 
The world’s population, which is accelerating at a 
swift rate, is going to surpass 9.6 billion in 2050.[1] 
This places a significant pressure on the agriculture 
sector to feed and sustain such a large population. 
Current technology in farming sector is augmenting 
but still lags behind the technology in, say, 
automotive or manufacturing sector. The integration 
of machine-to-machine (M2M) technology in 
agricultural sector would bring down this gap 
remarkably and would also eradicate some of the 
major problems faced in the farming sector.  
The Machine-to-Machine technology is an integral 
part of the Internet of Things. Internet of things is the 
network of physical objects or “things” embedded 
with electronics, software, sensors and network 
connectivity.[2]The Internet of Things is basically a 
direct integration between the physical world and 
computer based networks, where objects are uniquely 
identified where they are able to exchange 
information amongst themselves. The Machine-to-
Machine technology, along with RFID, mobile 
Internet, sensornetworks, semantic data integration, 
IPv6 etc. is an enabling technology required for the 
Internet of Things (IoT) applications to work.  
Machine-to-Machine (M2M) technology connects 
various machines, devices and appliances together 
wirelessly, which enables them to communicate, take 
measurements and make decisions- often without any 
human intervention. They are connected via a number 
of communication channels, like Short Messaging 
Service (SMS), Multimedia Messaging Service 
(MMS), USSD, IVR, OBD and Internet Protocols, 
amongst others. In this paper, Internet Protocol is the 
preferred connection, as it offers various advantages 

over other channels, like communication over long 
range, added security features etc. M2M is essential 
for the success of Internet-of-Things, and has found 
application in smart cities, smart logistics, health, 
defence etc. in both monitoring and control. 
Our proposed architecture consists of four main 
elements.The first element is the user or the client, 
which accesses the information via any third party 
application. The second element is the monitoring 
area, which in this architecture, are the fields. In the 
fieldsthere are sensors which are inter-connected by 
embedded technologyand inter aliameasure soil 
conditions, monitor equipment, track the weather, and 
estimate the health of crops. The third element is an 
M2M core/server in which all the information from 
the monitoring area is accumulated, and is transmitted 
to the cloud.The fourth element, is the cloud where 
all the information from the cores are gathered and 
then communicated to the user, if and when required. 
The cloud is connected to the end userand the 
monitoring area (fields)via internet protocols.  
 
The inter-networking between the sensors and the 
cloudis sufficed by Zigbee, Z-Waves, Bluetooth, and 
GPRS. But Zigbee is the most preferred because it 
offers various advantages such as long range, low 
cost, support of more number of nodes, easy 
installation and can work on low bandwidth, among 
others advantages.The intra-networking is done by 
peer-to-peer networking. The peer to peernetworking 
has two parts, channelling and transmitting. The 
channelling ensures what kind of information is 
needed and transmittingis used to transmit 
information. The peer-to-peer network will consist of 
interconnected nodes or peers which will exchange 
information among themselves. 
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For any M2M mechanism to work, it is imperative 
that each and every device shall be uniquely 
addressable, and accessible to the end user by 
network.But often thesethings do not have the 
capabilities to interact with the internet on their own 
and are assisted by a M2M gateway.[3]The gateway 
is a secure node which bridges the cloud with the end 
user. Further, it filters down information which is 
requested by the end user and ensures the 
interconnection to the communication network and 
inter-working of the M2M devices. In our paper, we 
have a gateway between the cloud and the M2Mcore 
and one between the cloud and the end user. 
When the end user requests for any information 
regarding the monitoring area, he/she will access the 
cloud through any mobile application. The mobile 
application will provide an Application Programming 
Information (API), which requests the cloud for the 
information. Cloud, through gateways, will direct the 
M2M core to provide information about the 
concerned field. The M2M core, which is further 
connected to the monitoring area via Zigbee, will 
communicate the information and then transmits it 
through Internet Protocols to the cloud. [4] This 
requested information is finally conveyed to the end 
user. 
 
II. ARCHITECTURE AND WORKING  
 
A. Proposed Architecture 
Fig 1. Demonstrates the proposed architecture of the 
M2M into the agriculture sector.  
Machine to machine communication is form of data 
communication which involves several entities that 
are independent of human interaction. It is also called 
as machine type communication (MTC) in third 
generation partnership project (3GPP) 
telecommunications system standard. 
The architecture consists of three main domains, viz. 
M2M device domain, Network Domain and 
application domain.These three domains consists of 
four main elements, through which the M2M 
technologyis applied: 
 Monitoring area 
 M2M core 
 Cloud  
 Client/ operators 

 

 
Fig 1. Proposed Architecture [5] 

i) Monitoring area 
The monitoring area is a specific area, under the 
M2M device domain, which is observed for 
monitoring purpose so as to serve the issues and 
problems at ease. Monitoring is done for the crops in 
the field, which is the monitoring area. Monitoring 
does not prevent theft or vandalism but provides 
functionality to detect the event. Also location 
specific trigger plays an important role for client 
because client can get to know anything about the 
monitoring area at any instant if something is not 
going in a desired way. So, the device can reply to the 
request according to the data contained or give 
frequent response to that input request.  
 
Sensors and communication devices are end points 
which are used in M2M. Sensors are used here for 
detection of changes, like changes in temperature, 
humidity, pressure etc. Various sensors such as Hall 
Sensor, infrared sensor, biometrics, piezo-electric 
sensors are embedded in the field to detect even 
minute changes. These sensors and devices such as 
pin camera are interconnected by the WPAN using 
Zigbee. The networking is peer to peer in which two 
ends are there. One end acts forchannelizing the data 
and another acts for transmission. The peer to peer 
networking plays a vital role in it because one device 
should respond according to the output of another 
device. These all devices on the field are paired and 
controlled by client’s operation. Zigbee is responsible 
for all the transmission and reception of data. Further, 
the transmission and reception of data is done, and 
stored at the M2M core/server, and that core 
transmits the data to the cloud. This stored data can 
be accessed by the client whenever required.  
 
ii) M2M Core/Server 
As the name suggests, the M2M core is basically the 
heart of the field where all the information from 
devices in the monitoring area are summed up. The 
core, which is a part of network domain, collects the 
information from the Zigbee and transmits it to the 
cloud, which depends upon the functionality of the 
devices.[4] It acts as a subdivision and also as an 
interfaceof the cloud from where information is 
extracted. The M2M core provides features such as 
device management, reachability and GC 
mechanisms over the communication network.  
 
iii) Cloud 
Along with the M2M core/server the network domain 
consists of the cloud. Cloud is basically apractice of 
using a network of remote servers hosted on the 
internet for operations and storage. It is an 
intermediate between the monitoring area and the end 
user which is responsible for operation. The 
transmission and reception of data and information is 
through the TCP/IP. In this paper, we are considering 
a private cloud and the addressing is through static IP. 
Client accesses the same IP throughout the operations 
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and reconnects with the same IP, while using 
application in the future. This mode of addressing is 
the most secure and dedicated to only physical 
circuits. The Border Gateway Protocol (BGP)routing 
is used and these physical circuits used in cloud 
services, are dependent on client which will act as a 
local exchange carrier. Cloud is responsible for 
providing the Application Programming Interface 
(API) from where the client can access operations.  
Gateways are the end-to-end services of the cloud 
which encapsulates the data. Gateways are 
responsible for the easy device integration with 
Zigbee module based on IP configuration. They are 
responsible for channelling down the information as 
per the client request and also for the type of data to 
be fetched from the Zigbee. They also ensure when 
that data has to be operated. Without the gateways, 
the cloud cannot be operated efficiently as it becomes 
bulky for the client to understand and operate the 
services area. So, for the interfacing of cloud and 
client we use platform application as a service (PAaS) 
of cloud to construct a database for the devices and 
integrate with cloud in the form of API.   
 
iv) Client/End User 
The local client and M2M application based 
userforms the application domain. Local Clients are 
those for which the M2M in agriculture is deployed. 
They will use this technology through a mobile based 
application by which they can get to know about their 
field’s condition and have prior knowledge about any 
mishaps. 
 
B. Working 
The client can only access from the mobile 
application but back ending is quite complex. The 
user interface is the API where the user can perform 
manipulations. The API is directed from cloud 
through the simple object access protocol (SOAP), 
which is preferred over Representational State 
Transfer (REST). Further cloud is providing three 
types of services SAaS, PAaS and IAaS at different 
instances of data depending upon traffic. Gateways 
are there which act as a proxy server and firewall 
server. The protocols designed here are static IP and 
only for one end user accessibility. This cloud is 
dependent upon M2M core which consists of 3GPP 
(GPRS and EPC), ETSI TISPAN, ATTM, NGN. The 
M2M core implements functionality to facilitate the 
communication between the devices (in the M2M 
network) and the network application domain. M2M 
core fetches the information from the Zigbee Module 
which is connected to the sensors like Hall sensors, 
IR sensors etc. andas per the request of the client, the 
sensor gets activated. These all devices integrated on 
the monitoring area are using LTE with IPv6.  
 
By this way the mode of addressing and fetching of 
information has been done according to the need of 
end user. 

III. FUTURE PROSPECTS 
 
In the above paper we have discussed various 
methods to efficiently integrate M2M into 
agricultural module for faster and more reliable 
farming experience. 
For expansion and growth of agricultural sector to 
accelerate and achieve wider application scale we 
suggest some resilient device to cope with harsh 
conditions considering the fragmented nature of 
agriculture.  
As M2M solutions evolve, optimum distribution of 
device and cloud intelligence will become critical. 
With increased intelligence at the device, augmented 
sensing will be practical for innovative value-added 
services. Scaling smart device installations and sup- 
porting future technology is a crucial smart sys- tem 
architecture concern.Further, here are various future 
prospects to be undertaken: 

i. Plug and play configuration of sensor network 
services – it is a sensor network that can 
understand the environmental and application-
specific context it operates in. It consists of an 
Authoritative Entity (AE) and a central registry 
to assist the self-registration of sensor service 
configurations.As an application area, we have 
chosen the Phenonet project [6] that deploys a 
distributed sensor network to monitor plant 
growth in different climates. 

ii. Dairy producers monitoring – sensors in dairy 
monitoring allows us to monitor cow’s milking 
frequency and lactation cycle. We can further 
monitor milk level in tanks to improve 
logistics and curb transportation cost. 

iii. Real time monitoring – a series of sensors that 
helps in real time surveying, mapping, imaging 
of agricultural land through a UAV. It’s 
basically a small airplane that performs in 
flight observations and monitoring. It further 
detects weather using artificial intelligence and 
collects visual, thermal and multispectral 
images.[7] 

iv. Medication monitoring – for agriculture to 
become a success farmers need to track 
antibiotics and other medicines on farm. 
CLEANGROW’S carbon nanotube developed 
in Ireland for farmers is a medium through we 
can monitor nutrients in crops, alter colour or 
maturity rate of produce. Nutrients probes are 
analog device capturing composite picture of 
environment. This nanotube sense via a 
specific ion – nitrate, sodium etc. through a 
membrane sensor which detects presence of 
target ion and send signals to user end.[7] 

v. Market analysis and information exchange – 
farmers can register to forums and group chats 
based on mobile apps to share and view info 
regarding their crops, geographical area and 
can further get tips and alerts accordingly. 
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vi. Livestock and fishery management – M2M 
technology increases livestock feed efficiency 
by 10 %. Livestock management consists of 
livestock using RFID (Radio Frequency 
Identification) tags connected to a wireless 
network. We can control and monitor their 
movement and improve feed efficiency, 
maximise milk and beef [8] yields for farmers. 
Livestock machine and database share data 
over network using telecommunication 
networks in embedded hardware.    

vii. Connected water management - Worldwide, 
agriculture accounts for around 70 % of all 
fresh water use, but around 60 % of this is 
wasted. Smart systems can help mitigate the 
problem by warning farmers of leaks, 
equipment failure and enabling them to 
remotely control water pumps. In India 
farmers are already using a system called Nano 
Ganesh, a mobile phone-based remote control 
system for water pumps. This enables farmers 
to slash travel and water costs/waste by 
irrigating crops remotely.Through the Nano 
Ganesh modem farmers can control the pumps 
remotely, check the availability of power 
supply, check the on/off status of the water 
pump, and, in some advanced modems, receive 
alerts in the case of cable or pump theft. Once 
the Nano Ganesh modem is installed, the 
farmer can simply dial a dedicated number and 
use the on or off code to control the pump. The 
estimated benefits per farmer/end user of the 
Nano Ganesh system are 1,000 litres of water, 
one litre of petrol and at least three hours of 
time saved per day.[9] 

viii. Precision agriculture – M2M based precision 
agriculture is an efficient method to remotely 
observe, measure and monitor crops and 
equipment, and use real time data on the 
weather, soil and air quality, and other factors 
to generate analytical models that can help 
farmers be more efficient in their operations. 
SEMIOS a system combining data 
management, pest control and precision 
agriculture used in field system monitor for 
plant disease, micro climate and insect pest. 
Cameras are installed for monitoring daily pest 
activity to weather stations which are all 
connected to wireless dashboard and further 
transferred in real time to farmers on mobile 
interface. 

 

CONCLUSION 
 
To summarize, in this globally expanding market 
agriculture across global level needs to expand its 
production to solve the problems of low chain level, 
low management and high cost risks. Agriculture 
needs to delve into the M2M integration modules 
along with the application of IoT. M2M as an 
application holds the promise for upliftment of 
farmers and vendors. This technology, can 
revolutionise the farmer society and telecom industry. 
Through this paper, we conclude that by using M2M 
model and networking, the growth rate, physical 
requirements and crop deficiency can be monitored. 
For the service providers, it is an opportunity as low 
bandwidth M2M services can be readily overlaid onto 
the current user service networking. At last, this 
technology can create the difference in the agriculture 
sector.   
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