
CHAPTER NO. 2 

2. LITERATURE REVIEW: 

Industrial automations which are mostly depend upon the power systems & which requires 

distance controlled and regulated systems. The author  monitored power related parameters and 

enabled remote switching devices for proper power management systems using ZigBee and 

proposed a digital system for condition monitoring, diagnosis, and supervisory control for 

electric systems parameters like voltage and current using wireless sensor networks (WSNs) 

based on ZigBee[1].  

Recently, the modern agriculturists are demanding sophisticated instrumentation for 

measurement and control of environmental parameters of the polyhouse. The humidity is 

important parameter, which plays vital role on the crop yield. Therefore, the author designed and 

implemented monitoring of humidity of polyhouse and the results of implementation are 

interpreted [2]. 

The data from the sensor nodes are monitored and logged using packet sniffer. The available 

sniffers in the market need additional hardware with dedicated software which costs more. The 

Author had implemented sniffing of packets at the base station using LabView.  The author 

established tree topology and temperature monitored, logged with time stamping and packet data 

analysis was presented [3]. 

APSIM has been used in a broad range of applications, including support for on-farm decision 

making, farming systems design for production or resource management objectives, assessment 

of the value of seasonal climate forecasting, analysis of supply chain issues in agribusiness 

activities, development of waste management guidelines, risk assessment for government policy 

making and as a guide to research and education activity.  The Authors provided an extensive 

citation list of model testing and application studies [4]. 

Electrocardiogram and heart rate are vital physiological signals that have received increasing 

attention in recent years. Research indicates that each year more than millions of people around 

the world die of cardiovascular disease. The Researcher  deals with the easy monitoring of 

electrocardiogram signals for people who are leading a normal daily life and wireless 

transmission of the analyzed ECG signals is sent to the doctor in case of only abnormal beats and 

rhythms which leads to effective reduction in power consumption [5].  



The researchers were introduced a finite-difference time domain simulator that accurately 

models the interaction of microwaves with realistic soils, specifically from spaceborne 

interferometric synthetic aperture radar (InSAR). The modeled soils are characterized by surface 

roughness, correlation length, bulk moisture content, vertical moisture gradient, and small air 

filled- void content. Simulation results were including both backscatter and interferometric phase 

[6]. 

Researchers proposed automatic detection of human and Energy saving room architecture to 

reduce standby power consumption and to make the room easily controllable with an IR remote 

control of a home appliance. To realize the proposed room architecture, researchers designed the 

ZigBee communication [7]. 

Researchers proved experimentally   proved that the hardware develop by Cypress Inc. is the best 

solution which works on low power with less complexity and high reliability for greenhouse 

control. Researcher suggested in future if parameter still increase, then for WSN technology with 

currently available bandwidth is not sufficient, then WSN with cognitive radio technology is the 

solution [8]. 

The researcher presented a universal application-based three-layer logic model general which 

had a good implementation and scalability; and gives some key issues and their resolutions 

appeared in the processes of system design and development [9].  

Researchers addressed the problem of online monitoring of cows‟ presence and pasture time in 

an extended area of a strip covered by new grass using wireless sensor networks has been 

addressed. Pearson chi-square test of goodness of fit showed that the number of cows in the 

extended area was normally distributed [10].  

Researchers studied wireless sensor networks applied to the monitoring of animal behaviour in 

the field. The results showed that there was a large improvement in the classification accuracy if 

both the pitch angle of the neck and the velocity were employed as predictors when compared to 

just pitch angle or just velocity employed as a single predictor. The classification results showed 

the possibility of determining a general decision rule which can classify the behaviour of each 

individual in a herd of animals. The results were confirmed by manual registration and by GPS 

measurements [11]. 

Researchers realized a wireless ECG monitoring device prototype, able to acquire, sample and 

transmit a single lead ECG signal using a ZigBee protocol for its low-power functionalities. 



They used the RSSI as the preferred indicator which is much stronger outdoor while indoor the 

signal strength falls quickly; however the coverage is good enough to cover two or three rooms 

depending on the walls thickness and the relative position of transmitter and receiver [12]. 

Researchers used ZigBee technology to construct a wireless sensor and actor network. Several 

intelligent services based on ZigBee wireless sensor and actor network were shown to certify the 

reliability of the communication network. With this network, robot shared the mass information 

in the intelligent space and improved its performance with “light-packs”, devices in intelligent 

space, such as lamp, curtain was controlled autonomously [13]. 

Researchers  were introduced  a comparison of the soil moisture content distributions obtained 

on the basis of the possibility distributions of the roughness parameters by means of both 

identification approaches. They concluded that taking into account the interactivity between the 

roughness parameters leads to specific distributions of the soil moisture content [14]. 

Researchers were given brief outline of use of Wireless Sensor Networks (WSN) in Monitoring 

water level in the farm area for Precision Agriculture. The algorithm picks up the information for 

water level and further optimized by using optimization algorithms, which lead to smoothening 

of packet delivery ratio [15].  

ZigBee wireless communication protocol is used for communication between the base station 

and the sensor node for wireless data acquisition. The wireless sensor node which is mounted 

over the collector plate includes the necessary sensors and associated signal-conditioners. 

Researchers developed an application program on LabView platform for data acquisition, 

processing and analysis and executed in base station PC [16].  

Researchers were designed the key components of the Information Terminal and the wireless 

receiving modules on the data Collection and wireless transmission network  with the principle 

of ZigBee and 51 Series of single-chip computer as the core hardware. Through software and 

hardware debugging and Actual measuring, the system based on the solution had Work well, 

reached the expected goal and been already successfully applied to Wireless vehicle System [17]. 

The proposed security framework viz. „Secure and Hierarchical, a Routing Protocol‟ (SHARP) 

was designed for the wireless sensor network applications which was deployed particularly for 

data collection purpose in a battlefield where the security aspect of the network cannot be 

compromised at any cost. SHARP consists of three basic integrated modules and each module 



performs a well defined task to make the whole security framework a complete system on its 

own [18]. 

Measurements of soil moisture at various spatial and temporal scales are needed to study the 

water and carbon cycles. While satellite missions have been planned to measure soil moisture at 

global scales, these missions also need ground-based soil moisture data to validate their 

observations and retrieval algorithms. Researchers demonstrated that signals routinely recorded 

by Global Positioning System (GPS) receivers installed to measure crustal deformation for 

geophysical studies could be used to provide a global network of soil moisture sensors [19].  

Researchers proposed a fault-tolerant wireless AMR network (FWAMR), which is designed to 

improve the robustness of the conventional ZigBee-based AMR systems by coping well with 

dynamic error environments. They proved experimentally that the FWAMR is considerably 

fault-tolerant compared with the conventional ZigBee-based AMR network [20]. 

Nowadays, there is a significant improvement in technology regarding healthcare. Real-time 

monitoring systems improve the quality of life of patients as well as the performance of hospitals 

and healthcare centers. Researchers presented an implementation of a designed framework of a 

telemetry system using ZigBee technology for automatic and real-time monitoring of Biomedical 

signals [21].  

Researchers were proposed a ZigBee monitoring and protection system for building electrical 

safety. The proposed system was constructed with protection mechanisms in order to enhance the 

functions of traditional distribution systems. The system can dynamically set the overload limit 

of outlets and avoid the effects on other equipments in the same branch circuit when the outlet 

disconnects the power. In addition, a self-protection function with temperature control was built 

in the outlet for fire prevention [22].  

Researchers were presented the review of technical and scientific state of the art of wireless 

sensor technologies and standards for wireless communications in the Agri- Food sector. They 

focused on WSN (Wireless Sensor Networks) and RFID (Radio Frequency Identification), 

presenting the different systems available, recent developments and examples of applications, 

including ZigBee based WSN and passive, semi-passive and active RFID and future trends of 

wireless communications in agriculture and food industry [23] . 

Researchers were introduced a new concept for a smart wireless sensor web technology for 

optimal measurements of surface-to-depth profiles of soil moisture using in-situ sensors. The 



overall design of the smart sensor web—including the control architecture, physics-based 

hydrologic and sensor models, and actuation and communication hardware—was presented. 

They also presented results illustrating sensor scheduling and estimation strategies as well as 

initial numerical and field demonstrations of the sensor web concept [24].  

Researchers were proposed that WSN system will be able to communicate each other with lower 

power consumption in order to deliver their real data collection. The design attempted a sensor 

node board systems consist of a low power microcontroller so called nano-Watt technology, low-

power semiconductor based or MEMS sensors, ZigBee™ IEEE 802.15.4 wireless transceiver 

and solar energy source with optimal power management system [25]. 

Researchers were presented the design and implementation of Automatic Power Meter (APM), 

The APM is implemented using an ARM and ZigBee Based power meter Communication 

Module. The system provides efficient meter reading, avoiding the billing error and reduces the 

maintenance cost. They addressed the advantages of implementing the ZigBee communication 

module and design detail and discussed the advanced security of the data 

communications/transmission [26]. 

Researchers were presented an overview on recent development of wireless sensor technologies 

and standards for wireless communications as applied to wireless sensors. Examples of wireless 

sensors and sensor networks applied in agriculture and food production for environmental 

monitoring, precision agriculture, M2M-based machine and process control, building and facility 

automation and RFID-based traceability systems are given [27]. 

In coal mines, whenever explosions occur, the rescue work is done by rescue workers without 

any prior knowledge of the environmental condition inside coal mine because the mine 

monitoring systems may be destroyed or damaged. This makes the life of rescue workers very 

risky. It also takes some time for the rescue workers to reach the spot. Researchers proposed the 

system; a ZigBee network controlled automatic robot has been developed for assisting rescuers 

[28]. 

Soil particles pack loosely, forming a soil structure filled with pore spaces. These pores contain 

soil solution (liquid) and air (gas). Accordingly, soils are often treated as a three state system. 

Most soils have a density between 1 and 2 g/cm³. Soil is also known as earth: it is the substance 

from which our planet takes its name. Little of the soil composition of planet Earth is older than 



the Tertiary and most no older than the Pleistocene. In Engineering, soil is referred to as regolith, 

or loose rock [29]. 

Researchers proved the RSSI is converted to the distance providing the basis for using the 

trilateration methods for location estimation. The software written in C# is used to solve the 

trilateration problem and the final results of trilateration methods are mapped using Google 

maps. Providing node positioning capability to the ZigBee network offers an enormous benefit to 

the Wireless Sensor Networks applications, possibly extending the functionality of existing 

software solution to include node tracking and monitoring without an additional hardware 

investment [30]. 

Methods to retrieve surface soil moisture were assessed at the global scale for one entire year by 

using simulated Soil Moisture and Ocean Salinity brightness temperatures (TB) and vegetation 

coverage information which can be derived from optical sensors. The global TB database 

consists of half-degree continental pixels and accounts for within-pixel heterogeneity, based on 

1-km resolution land cover maps. The retrievals were performed by using a three-parameter 

inversion method applied to the L-band Microwave Emission of the Biosphere model. Two 

options were investigated to profit from normalized difference vegetation index products: 

providing an a priori knowledge either on vegetation optical depth or on the vegetation cover 

fraction (fcover) [31].  

Researchers proposed an efficient acknowledgement-based approach for reliable data broadcast 

in wireless sensor networks. Hierarchical acknowledgement mechanism, reduction of 

rebroadcast packets and ACK packets, degree-based ACK/rebroadcast Jitter, and parent-oriented 

retransmission are the key schemes to achieve the efficient data broadcast. Simulation results 

showed that the proposed schemes can efficiently reduce the acknowledgement traffic as well as 

communication overhead and provide the high reliable data broadcast transmission in ZigBee 

networks [32]. 

The increase of ZigBee popularity and usage in different home area networks exert a new 

challenge for operating ZigBee in an environment that is already using Wi-Fi. Researchers 

proved that the aforementioned assumption does not hold in all cases, therefore the results 

obtained are based on the interference level and distribution on each of the ZigBee channels [33]. 

Researchers proposed an efficient, inexpensive, scalable and ZigBee-based smart authentication 

and access control system. The system consists of a central node and remote nodes. It maintains 



footprints of all users‟ movement activities within the premises and it is stored on an SD card 

mounted to the central node. Moreover, the central node can be connected to a computer via the 

serial port, where the real-time event logs will be visualized on the screen along with the ability 

of automated parsing and storing the received information directly to Excel without the need of 

any additional programming requirements [34].  

The hardware design of ZigBee wireless sensor network based on CC2430 chip and embedded 

home gateway based on S3C2440 was given in detail. The software workflow of coordinator and 

router were discussed and user-defined frame format was further described. Experimental results 

showed that the solution of smart home system can be served as practical application [35].  

Soil moisture retrieval theory is well-established, but many details of its application, including 

the effects of spatial scale, are still being studied. Researchers quantified the magnitude of the 

scaling error created by the existence of sub-footprint scale variability in soil and vegetation 

properties, which have nonlinear relationships with emitted microwave energy. The scaling error 

is related to different functional relationships between surface microwave emissivity and soil 

moisture that exist for different soils and land cover types within a satellite footprint. The 

researchers found the relationship was likely to be consistent across landscapes [36].  

The main difference between the hybrid WSN and the conventional wireless sensor networks is 

the aspect of WUSN, which communicates in the soil. The terrestrial WSN suffer from intensive 

human involvement and delay of information. There lacks a coherent system that coordinates 

various technologies including the terrestrial and underground sensor networks to improve the 

system [37].  

Researchers were explained that the use of satellite observations to estimate land surface 

parameters for the irrigated agricultural system, and evaluated the land surface attributes under 

different irrigation intensities in Jilin province, China from 2000 to 2008. They found that the 

land surface parameters of irrigated areas had obvious intra-annual variations and proved that 

satellite observations are sufficiently valid to determine the impact of irrigation on land surface 

parameters, and provide another viable method for understanding the impact of irrigation on 

local climate, especially in those regions where direct observations are limited or obscured by 

other factors, such as urbanization in China [38]. 

Generally modern Greenhouse has hundreds of square meters and they may plant variety of 

plants depending on different seasons. So they need to adjust the sensors which collect 



parameters for Greenhouse to a better place to work more efficient. Researchers offered 

flexibility and mobility to save cost and energy spent on wiring [39].  

The application of wireless sensor network (WSN) for a water quality monitoring is composed of 

a number of sensor nodes with a networking capability that can be deployed for an ad hoc or 

continuous monitoring purpose. The parameters involved in the water quality determination such 

as the pH level, turbidity and temperature is measured in the real time by the sensors that send 

the data to the base station or control/monitoring room. Researchers proposed the fundamental 

design and implementation of WSN featuring a high power transmission ZigBee based 

technology together with the IEEE 802.15.4 compatible transceiver [40]. 

 


