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Abstract— 
Controlling the entire building power supply through PC will an added advantage with Zigbee based wireless 

communication. As each power supply will be at the floor will be connected with the micro controller through relay 

circuit and with Zigbee based transceiver. Sending the commands from the Personal computer will ON/OFF the 

power supply to that specific floor of the building. In this paper multi channel sensor networks are designed Based 

on LPC2148 (ARM7) based microcontroller, which is the current dominant microcontroller in mobile based 

products. The main theme of this paper is that multi channel ZigBee Advance Metering infrastructure system 

dedicates to automatic meter data collection and energy auditing and management. The MCZAMI, comprises of the 

ZigBee Energy Manager, ZigBee light switches, ZigBee power outlets, ZigBee-Infrared converters, ZigBee In-home 

displays, facilitates energy auditing, energy management and appliance aging analysis.  
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                      1.INTRODUCTION 

The design objective is to build new type of multi channel sensor network  for Avoiding channel interference 

based on embedded systems The goal of this is  handle fast and bursty data.By using this incorporating multiple 
channel capability increases. There is no doubt that Multi channal  Advance Metering Infrastructure(MCAMI) 

plays an important role in the metering system. ZigBee is considered as one of the most potential candidates since 

the platform is a kind of wireless senor networking technology with strong mesh capability. In this paper, a 

ZigBee AMI(ZMCAMI) system is proposed to cater for the demand side management. Bridging the gap between 

users and utilities in order to minimize the green gas emission is the ultimate goal of ZMCAMI.The smart meter 

measures the energy consumption of an individual user and sends meter readings to the utility server periodically. 

The utility server stores the meter reading for profiling record and analysis as well as billing purpose. Under 

critical situations, the utility system takes over the control of users’ high energy demand appliances such as air 

conditioner via In-home display. As a result, the peak demand of electricity is reduced. The In-home display not 

only provides the timely consumption and pricing information by interacting with the ZigBee Main Circuit Box 

(ZMCB) but also teams up with other ZigBee devices such as light switches, power outlets, computers and 
appliances to form a HAN and thus facilitating the aim of home automation and energy management. To audit the 

energy usage, a ZigBee Micro Smart Meter is embedded inside the ZMCB to capture the energy consumption of 

major appliances. As a result, the energy profiles are captured. In addition, the aging report and analysis of 

electrical appliances can be conducted by the ZigBee In-home display. Key applications include alerting the 

owners of high surges which may thus cause fire. Other potential applications include the shut down of some 

appliances in the case of shortage of electricity experienced by the utility, and in such a circumstance, consumers 

may enjoy a lower energy rate. 
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The IEEE 802.15.4 PHY is also that on which the ZigBee Pro protocol is based. This protocol, by contrast, is 

designed to be able to handle large networks such as might be found in a Smart Metering application. In a 
networked metering system, meter data is typically fed to a fixed data collector, which is often located on a pole at 

the end of the street or neighborhood. The data is then fed back to the utility via a broadband or cellular backbone. 

ZigBee is frequently referred to in relation to the Home Area Network connection which connects between the 

meter and in-home devices. There are now several in-home devces certified to interoperate with the ZigBee Smart 

Energy application profile. These include products such as thermostats, in-home displays and smart plugs. Figure 

1 illustrates an example of an advanced metering infrastructure.  

 

          Figure2.Multi channel Zigbee router 

     The aforementioned ADF7242 can also be used in this application. The zero IF architecture of the ADF7242 
facilitates its robust performance in a potentially harsh 2.4GHz environment with the possibility of many 

interferers. It does not suffer from the inherent finite image channel rejection of a low IF architecture. The 

ADF7242 can sucessfully receive in the presence of another IEEE 802.15.4 signal in either adjacent channel, 

which is 49dB, higher or an IEEE 802.15.4 signal which is 2 channels away and is 62dB higher. With the 

signal level at -92dBm, reception is still sucessful when a CW interferer at 5MHz offset from band edge is as 

high as -26dBm. The transmitter typically achieves a 3% EVM in the IEEE802.15.4 mode. This means that, 

for example, if an external PA is added, the modulation quality at the PA output will only be limited by that of 

the external PA To facilitate fast data delivery (and thus low latency), multiple channels operate on the 

MCZAMI backbone network to share the traffic loadings. 

Based on the In-home display, ZMCB,ZigBee light switches, ZigBee power outlets and other ZigBee devices, 

a ZigBee mesh network can be easily formed in each household/premises on a floor.The timely energy 

consumption and pricing information can be provided to users at any time. Vertically, the meter reading can be 

collected from the ZigBee mesh network. The collected data is sent the control centre by multiple hopping. 

The control centre then forwards the data to utility system via internet/ GPRS. 
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FIG3:Interface diagram for Arm7 and Zigbee transceivers 

The most challenging mission of ZAMI is that the backbone network must ensure the data flowing through 

different floor smoothly with acceptable signal strength and yet reasonable low latency. Based on the demand, 

multi-channeling and channel hopping are developed.To facilitate fast data delivery (and thus low latency), 

multiple channels operate on the MCZAMI backbone network to share the traffic loadings. Hence the 

transmission time decreases dramatically as the number of collateral channel increases.Other natural enemy of 

wireless technology is the potential interference from friendly users of WiFi and Bluetooth.To combat 

potential interference, MCZAMI has already incorporated a frequency hopping scheme for interference 

avoidance.Consider the case that a ZigBee router on the 6th floor sends the collected meter data to the control 
center on two channels:channel 1 and channel 2. Suppose channel 1 suffers from the interference on the 3rd 

floor. Once the sender detects the transmission fails, the backbone routers initiates a channel hop by replacing 

the channel 1 with channel 3, thus avoiding interference. The data are then sent to the concentrator from which 

the data will be sent to the backend server. 

       2.Zigbee Network And Interference 

 

 

Figure4: shows the operational frequency spectrum of both ZigBee and WLAN networks. 

       A WLAN system has eleven channels. Each channel occupies 22 MHz and up to 3 separate channels can be 

simultaneously used without any mutual interference. Channels 1, 6, and 11 can be used for neighboring IEEE 
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802.11 WLAN Access Points (APs), as shown, to mitigate the interference. On the other hand, ZigBee 

networks have sixteen channels in 2.4 GHz band which can be used simultaneously without any mutual 

interference among them. Since the transmission power of WLAN is usually 100 times larger than that of 

ZigBee networks, we focus on the effect of interference from WLAN to ZigBee.The IEEE 802.15.4 WPAN 

specification describes three topologies: star, peer-to-peer, and cluster-tree topologies. In a PAN, there must be 

one PAN coordinator (PNC) and it is the primary controller of the PAN. Each independent PAN has a unique 

identifier, called the PAN id (PID). Figure 2 shows a general network topology with a cluster-tree network. In 

the cluster-tree topology, devices are grouped by a cluster and a cluster head (CLH), a local coordinator in the 

cluster, is responsible for managing the cluster and the cluster identifier (CID) is the shared ID number for all 
devices in the cluster. The cluster-tree network is widely used to increase the coverage area of the ZigBee 

network using a multi-cluster structure. We define a bridge device (BRD), which is a node that is directly 

connected to a cluster head of a neighboring cluster.As shown in Figure 2, we define two types of ZigBee 

channels: intra-cluster channel and inter-cluster channel. An intra-cluster channel is a channel established by 

devices in a single cluster and an inter-cluster channel is a channel established by a CLH of one cluster and a 

BRD of another cluster.The same channel group is defined as a group of devices that share the same channel 

information and use the same channel. A cluster or a pair of a CLH and BRD can be an example of the same 

channel group in a cluster-tree network. 

 

                                                    FIG5:Multi channel Network Architecture 

Building a networked control system over wireless is a challenging task. The scarce spectrum imposes a 

fundamental limit on the performance of the wireless channel.Random delays and packet losses are inevitable. 

Even though this is true for any communication network, it is much more pronounced in wireless networks 

due to limited spectrum and power, time-varying channel gains and interference. Besides the design challenges 

in the link layer, multiple transmitter and receiver pairs need to share the channel and an efficient channel 

access mechanism needs to be designed. As we shall see, random access without centralized control can waste 

a great deal of the scarce resources in the network.Different sensors can be at different locations and their 

measurements need to be encoded and transmitted separately over different wireless links to the controller.The 

information exchange between the controller and the actuator also requires a wireless link when they are not 

alocated. Multiple closed-loop control systems can coexist to share the channel. Thus, multiple transmissions 
may be initiated simultaneously and a MAC protocol is needed to determine which transmission shall take 

place. 

         3. Result 

A temperature sensor is a device which receives and responds to a signal. A sensor's sensitivity indicates how 

much the sensor's output changes when the measured quantity changes. For instance, if the mercury in a 

thermometer moves 1 cm when the temperature changes by 1 °C, the sensitivity is 1 cm/°C (it is basically the 

slope Dy/Dx assuming a linear characteristic). Sensors that measure very small changes must have very high 
sensitivities. Sensors also have an impact on what they measure; for instance, a room temperature thermometer 

inserted into a hot cup of liquid cools the liquid while the liquid heats the thermometer. Sensors need to be 
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designed to have a small effect on what is measured; making the sensor smaller often improves this and may 

introduce other advantages. 

 

Figure 6: LPC2148 with sensors 

1.voltage sensor 2. speed sensor 3. Temperature sensor 

        

The IRTR infrared transmit/receiver devices can be used in  conjunction with a UIG-2-NA for partitioning and 

room join  control.  The UIG-2-NA is capable of supporting up to four  pairs of IRTR devices in a partitioning 

application.  When used  in a partitioning application, one UIG-2-NA can support up to four different zones.  

Each zone can contain up to 3 partitions  (4 consecutive rooms).  For partitioning needs beyond four  

consecutive rooms, please contact the factory to discuss the  custom application. The IRTR may wire to the 

UIG-2-NA in different configurations  dependent on the number of IRTR pairs being used as well as  if the 

UIG-2-NA has other inputs besides the IRTR pairs wired to it.  . LM35 temperature sensor is used to measure 

the temperature. The hardware  module of IR sensor contains a TX-RX pair. The IR sensor acts as an object 

counter here. Zigbee is used to transfer information from the remote location to the user place. The ARM7 

sensor module is placed at the remote location. It acts as the transmitter. The receiver module is at the user 
location. Zigbee module is incorporated in both the modules for transmitting and acquiring the information. At 

the user’s location the information will be viewed in the Hyperterminal. It is shown below. 
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         4.Conclusion 

Automatic Meter Infrastructure enables interactive communication between users and utilities and is the most 

active area in the development of metering. By centralizing monitoring of these systems, it enables business 

decisions to be made more efficiently and ultimately reducing complexity and cost. In this paper, a Multi 

channel ZigBee Advance Metering infrastructure (MCZAMI) is proposed and implemented The system 

dedicates to automatic meter data collection and energy auditing and management. The ZAMI, comprises of 

the ZigBee Energy Manager, ZigBee light switches, ZigBee power outlets, ZigBee-Infrared converters, 

ZigBee In-home displays, facilitates energy auditing, energy management and appliance aging analysis. An 

alert signal and aging report can be sent to users in case critical aging and high surges occur. To provide 

confidentiality, in the data delivery,end to end AES128 bits encryption are provided. Moreover,load balancing 

and redundant server are devised to facilitate high availability.By developing the system to avoid the 
interference between the channels. 
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