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Abstract 

Iris recognition as the new century the most research value and send potential development, 
biological feature recognition technology, the biological characteristics of knowledge don't 
technology intends to compare the high accuracy, high stability, high anti-counterfeiting 
and pick a non touch. In this paper, the hardware system design of iris recognition based on 
TMS320C6713b floating point DSP is proposed, and the structure, function and working 
principle of each part are introduced in detail. 
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1. Introduction 

As an emerging biometric technology, iris recognition has been paid more and more attention because of 

its good stability, high accuracy and high accuracy. In recent years, the research and application of iris 

recognition technology has made considerable progress, and show a broad prospect and market. As 

shown in Figure 1, the human eye is composed of three parts: the scleral, the iris and the pupil. The iris 

is the second layer of the eyeball wall, the front part of the pigment film, which is in the shape of a 

circular disc, and the surface of the iris is in a radial arrangement with high and low level, and the texture 

of the color is uneven. The iris is the only internal organ that can be seen from outside. In the iris features 

visible on the connection organization pectinate ligament, matrix collagen, ciliary body, contraction 

folds, crypt, around the pupil ring pigment, and sometimes to spot, so you can see the obvious texture. 

The iris texture feature with complex structure, therefore, iris recognition is regarded as the highest 

reliability of biological recognition technology determination. 

 
Fig. 1 eye appearance 

2. The basic principles of iris recognition 

Iris recognition does not in iris color information as the basis, but on those similar to the stripes, spots, 

coronal, filaments and other shapes intertwined fine features, these features are called texture features of 

the iris. Iris recognition is to these texture characteristics as the basis for identification. After obtaining an 

iris image, iris information systems acquired quality assessment and pre-processing, and according to 

some preprocessing algorithm for iris feature extraction and subsequent realization of coding, 

characterized by iris has been stored in the database matches complete the identification process. A 



International Core Journal of Engineering Vol.1 No.4 2015                                                  ISSN: 2414-1895 

 

9 

 

complete process including iris recognition iris image acquisition, image quality assessment, image 

preprocessing (iris location, normalization, image enhancement, etc.), feature extraction, pattern 

matching coding and five parts, which is a feature extraction and recognition algorithm coding core. 

3. The design of the system overall plan 

Iris recognition algorithms can be used to implement the system, there are two, one is connected to the 

PC's large-scale applications, an iris recognition system is based on embedded microcontrollers. 

Connecting a PC for large-scale application system has a flexible system architecture, computing 

capability, and multiple systems can share a single iris recognition device, you can build large-scale 

database applications, to achieve mass iris recognition. Embedded system is a complete system relatively 

independent, it does not need to connect to other devices or computers to complete the iris recognition 

function independently, and its function is single, commonly used in places with high requirements for 

flexibility. 

The system implemented iris recognition system is embedded systems. The embedded system is the 

most critical is the application and development of embedded microprocessor. The system consists of 

six parts: power monitoring and management and reduction, iris image acquisition, iris image processing, 

system memory, human-computer interaction (LCD and keyboard) and USB2.0 host communication 

interface for data transfer. The system adopts + 5V DC power supply. As shown in Figure 2, the 

hardware structure of the embedded iris recognition system platform is shown in Figure. 

 
Fig. 2 hardware structure of embedded iris recognition system 

Each part of the specific work as follows: TI company's linear DC voltage stabilized source TPS70302 

+5V DC-DC to provide +3.3V and +1.26V level. In addition, the OV7141 needed for the +2.5V level 

by +5V for DC-DC to get the TPS767D325. CMOS image sensor OV7141 responsible iris physical 

sensing, and outputs the digitized video stream iris image signal. SDRAM system memory for executing 

programs and temporary data. FLASH MEMORY for storing program code and iris signatures. The 

human computer interface is provided with a keyboard and a liquid crystal. 4 * 4 small keyboard for 

input user ID and control system working condition. System operation prompt and iris recognition result 

display on the liquid crystal module (LCD). USB2.0 host communication data transmission interface to 

achieve communication between the system and the PC, complete the PC upload / download iris feature 

database, image data, code program, and so on.. DSP is the core of the system, it is not only to complete 

the iris recognition algorithm and digital image processing, but also responsible for the control of other 

external devices (OV7141, keyboard controller, LCD, etc.). 
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4. Design of system hardware circuit  

4.1 Image acquisition circuit 

As shown in Figure 3 for the iris image acquisition hardware system wiring diagram. CPLD generation 

DSP communication with HOLD bus handshake. Iris image data received and stored in SRAM 

allocated by the CPLD. When one frame iris image acquisition is completed, CPLD generate an external 

interrupt signal (INT5) of EDMA trigger DSP operation, the notification will be stored in the SRAM 

DSP iris bitmap copied to the iris recognition algorithms for processing in the SDRAM memory space 

specified. 

 
Fig.3 design of iris image acquisition hardware system 

4.2 Interface circuit design of image acquisition module 

This system is responsible for the design of DSP image sensor OV7141 settings. Using SCCB provided 

by the OV7141 interface, by setting the OV7141 internal registers, to complete the set of its working 

state, working mode, the size of the sensor window, scanning mode and data output format, etc.. Figure 

4 shows the schematic diagram of the hardware interface between DSP and OV7141. 

 
            Fig. 4 schematic diagram of DSP and OV7141 hardware interface 

4.3 Device of DSP peripheral memory 

The system makes full use of EMIF DSP interface, designed to connect the SDRAM, 

FLASHMEMORY SRAM and other large capacity of peripheral storage devices.  

SRAM is an asynchronous static memory. The system selection of SRAM is IS61LV10248, with 

1MByte storage space. CPLD connection with the CPLD to receive and store image data. Connected 

with DSP, occupy the CE2 space of its EMIF. 

SDRAM is a synchronous dynamic random access memory. This system uses a Micron company's 32 

bit MT48LC2M32B2 SDRAM with in the DSP processing the iris data storage.  
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 FLASH also called flash memory, is a kind of high density, non-volatile EEPROM. In this system, there 

are two main functions of FLASH: First, the stored system code, after the power on the DSP will be 

stored in the Flash code copied to the SDRAM run, another role is to preserve the iris feature points 

extracted by the iris processing algorithm as well as some user information. This system uses the FLASH 

chip for the SST39LF160 company's SST, its capacity is 2M bytes, can work under the 3V~3.6V 

voltage, the access speed is 70ns. 

5. Conclusion 

The embedded iris recognition system developed in this paper has the characteristics of fast speed, high 

stability, small size, low power consumption, which provides a good platform for the iris recognition 

algorithm. 
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