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A Low Complexity I/Q Imbalance Calibration Method for Quadrature Modulator





ABSTRACT
This brief presents a low-complexity I/Q (in-phase and quadrature components) imbalance calibration method for the transmitter using quadrature modulation. Impairments in analog quadrature modulator have a deleterious effect on the signal fidelity. Among the critical impairments, I/Q imbalance (gain and phase mismatches) deteriorates the residual sideband performance of the analog quadrature modulator degrading the error vector magnitude. Based on the theoretical mismatch analysis of the quadrature modulator, we propose a low-complexity I/Q imbalance extraction algorithm. After the parameter extraction, the transmitter is calibrated by imposing the counter imbalanced mismatch of the transmitter through the digital baseband. In comparison with existing I/Q imbalance calibration methods, the novelty of the proposed method lies in that: 1) only three spectrum measurements of the device-under-test are needed for extraction and calibration of gain and phase mismatches; 2) due to the blind nature of the calibration algorithm, the proposed approach can be readily applicable to an existing I/Q transmitter; 3) no extra hardware that degrades the calibration accuracy is required; and 4) due to the noniterative nature, the proposed method is faster and computationally more efficient than previously published methods.

                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Based on the existing frequency-domain blind calibration algorithm, we propose a calibration point classification rule based on the distribution characteristics of imbalance parameters, which successfully separates frequency-dependent phase imbalance and frequency-independent phase imbalance, eliminates the interference of useless information, and reduces the filter length. 
· However the existence of IQ imbalance brings cross coupling between every tone and its mirrored equivalent.
· The tradeoff caused by analog domain such as area for precision, power and speed does not exist in digital domain with the same potency. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The IC compensation technique is simple and easy to be implemented, but the output SIR degrades as the input SIR increases due to the signal leakage problem. 
· The interference cancellation method (single-tap IQI compensation method) using the LMS algorithm was reviewed briefly mentioning that this technique suffers from the signal leakage problem.
· The single-tap IQI compensation method proposed is suitable for the low range of the input SIR, at moderate and high input SIR the output SIR degrades due to the signal leakage problem and the effect of the signal leakage as the values of the IQI increases. 
2.2. PROPOSED SYSTEM 
· In order to accurately estimate the imbalance parameters with low cost, a classification rule is proposed according to the frequency-domain statistical characteristics of the received signal. 
· This paper proposes a blind calibration model for I/Q imbalance based on the statistical characteristics of the received signal in the frequency-domain.
· We propose a frequency point classification rule by analyzing the distribution characteristics of frequency-independent imbalance and frequency-dependent imbalance, and classify the frequency points on the baseband into two types (noise points and signal points).
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· One of the main performance limitations in the low-IF & Zero-IF down-converters is the components mismatch between the in-phase path and the quadrature-path named the IQ Imbalance (IQI) which limits the achievable image rejection ratio (IRR) of the down converters. 
· However, imperfections from gain and phase mismatches as well as dc offset deteriorate the out-of-band emission performance.
· However, extraction of transmitter I/Q imbalance with the loop-back method is disturbed by the limited residual sideband (RSB) performance of the receiver.
· Extraction and calibration performances do not have to be sacrificed with our approach since no additional circuits are required in DUT nor external environment.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	New methods for adaptation of quadrature modulators and demodulators in amplifier linearization circuits
	J. K. Cavers,
	Imperfections in analog quadrature modulators (QMs) and demodulators-gain and phase imbalance and DC offset-have a devastating effect on amplifier linearization circuits.

	DSP assisted low cost IQ mismatch measurement and compensation using built in power detector
	S. Sen, S. K. Devarakond, and A. Chatterjee, 
	The proposed one-shot technique utilizes equation based optimum test stimulus estimation and power detection mechanisms. 

	A blind I/Q imbalance compensation technique for direct-conversion digital radio transceivers
	J. J. de Witt and G.-J. Van Rooyen, 
	Digital signal processing techniques have been widely proposed to compensate for these mixer imperfections.

	Advanced methods for I/Q imbalance compensation in communication receivers
	M. Valkama, M. Renfors, and V. Koivunen, 
	A simple structure for compensation is derived, based on a traditional adaptive interference canceller.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.


2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005






CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
     In this brief, low-complexity I/Q Imbalance extraction and its calibration method are proposed to counter-imbalance the finite RSB of the direct conversion transmitter. The structure of an analog quadrature modulator I/Q imbalance is analyzed, and it is proven that the RSB in (g, θ) plane is expressed using the Cartesian representation of a circle centered at (gerr, θerr). The proposed approach is conducted in a noniterative manner using only three measurements to calculate the imbalance parameters of the analog quadrature modulator. The calibration is performed by incorporating the counter imbalanced mismatch parameters through the digital baseband offering high accuracy. The simulation results verify that the proposed method can extract the RSB with < 2.3 dB accuracy under the imbalance condition (|g| < √2 − 1, |θ| < 10◦). The RSB improvement due to the proposed method is verified with the specter simulation test bench. The proposed calibration method is only applicable to offline calibration and thus it does not calibrate the dynamic environmental changes such as temperature drift and aging. The extraction requires high-precision spectrum analyzer. However, our proposed method allows faster extraction time and swift calibration without any ambiguity. The reduction in calibration time corresponds to the reduced cost for testing. Extraction and calibration performances do not have to be sacrificed with our approach since no additional circuits are required in DUT nor external environment. 
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