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ABSTRACT

FPGA can solve the lack of custom circuit, and overcome the original programmable gate device limited number of
faults. The paper presents application of FPGA in high-speed CMOS digital image acquisition and color recognition
system. Color recognition system is mainly composed of analog and digital two parts. The analog part mainly used
photoelectric signal conversion, amplification and filtering the noise signal. The digital part is mainly used for
digital signal in the sampling of the A/ D median filter, check the log table, logarithm ratio, and the display
operation. High frame rate CMOS imaging unit mainly consists of a CMOS image sensor and control chip FPGA, it
is the imaging system components, using the image to capture fast moving objects, the circuit output for digital
image data. This paper describes the SCCB bus configuration method and image acquisition part of the structure.

Keywords. CMOS image sensor; FPGA, Color recognition; Imagguisition.

INTRODUCTION

Video image acquisition is the front portion of ideo signal processing system, is developingdb Bpeed, high
resolution, high integration, high reliability. lig@ acquisition system is widely applied in the isidial, military,

medical and other fields, such as used in remoteitoring, security, remote meter reading, videomghdndustrial
control, pattern recognition, medical equipment atider fields have a wide range of applicationsisTgaper
introduces a kind of image acquisition system base8#PGA, the user can according to need logic heoalnd 1/0
module of the FPGA internal reconfiguration, theomfiguration system; and the use of this desigmvenient
design errors found in a timely manner, can eféetyi shorten the development time, improve worlcefficy.

CMOS (Complementary Metal Oxide Semiconductor) ien@gnsor is a new sensor developed in recent years,
compared to the CCD (Charged Coupled Device) ahdragolid sensor; it has small volume, light wejdhigh
integration, low power consumption, low cost, epsygramming, easy control and high speed captispeéially

in recent years, with the continuous improvementhef development of submicron and deep submicroogss
technology and device structure, the image qualitthe image quality of CMOS image sensor has loéese to or
reached the CCD image sensor. Based on the abaugds, CMOS image sensor is suitable for high draate
image acquisition system.

High speed digital image acquisition system is #actve tool to study physical phenomena happestaintly,
obtain the high-speed movement of objects in digitage, is based on the study of physical phenenteappened

in an instant [1]. The high speed image acquisitipstem (generally refers to the frame rate is ntiwa@ 100fps) is
mainly used in military field. The CMOS sensor ugesOS technology semiconductor circuit is the most
commonly used, can easily be peripheral circuitlisas AGC, CDS, Timing, generator, or DSP) is irdtgg into
the sensor chip, so it can save the periphery abd; in addition, because the data in CCD by chinansfer way,
as long as there is a a pixel cannot run, will l&mé whole row of data cannot be transmitted, &D@ontrol
sensors yield many more than the CMOS sensorfisuif even experienced manufacturer also is wbffjcult in
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the products of the half a year to break through 30% level, therefore, the cost will be highemtliae CCD
sensor, CMOS sensor.

Color recognition system is mainly composed of agahnd digital two parts. The analog part mainlgdis
photoelectric signal conversion, amplification afiltering the noise signal. The digital part is migi used for

digital signal in the sampling of the A / D medifiler, check the log table, logarithm ratio, artike tdisplay

operation. As a special integrated circuit (ASI€)i semi-custom circuit in the field, FPGA can edllte lack of

custom circuit, and overcome the original prograti@aate device limited number of faults. It isexaggeration

to say, FPGA can perform any function of digitavides, high-performance CPU, down to 74 simpleuiis; can

be achieved by FPGA.

Therefore, FPGA can be used repeatedly. FPGA pnagiag does not have a dedicated FPGA programmsiggu
generic EPROM, PROM programming device only. Wheneieds to modify functional FPGA and EPROM can
only change. In this way, the same FPGA, diffemoigramming data, can produce different circuitctions can.
Therefore, the use of FPGA is very flexible. Cag, she FPGA chip is one of the best choices forlsiragtch
system to improve the integration, the reliability the system. The paper presents application dbA-FRn
high-speed CMOS digital image acquisition and codmognition system.

2. CMOS Image Sensor Data Acquisition System based on FPGA

CMOS sensor is one of the widely used image seisarphotoelectric conversion by the photoserssitivwde, the
image is converted into digital data. In the CM@8s®rs, each pixel is adjacent to an amplifier Ati conversion
circuit, memory circuit in a similar manner to spiout of data; it is suitable for mass productguitable for small
size, low price, and high quality requirementshaf aipplication of no camera. With the developmém¢chnology,
CMOS image sensor is high sensitivity, high resohythigh dynamic range, integration, digital, ifiggent "camera
on a chip" solution direction.

A simple rule is the microcontroller using FPGAteed of the standard can not produce a cost-saliaghative.
Not only through the micro controller integratedipkerals to satisfy the boundary conditions, FPgAutions can
become more attractive, such as the PWM and thdeuof channels, counter / timer or /O port number

With the development of integrated circuits, lasgale programmable logic device widely used in fibl of

circuit design, it has low power consumption, highiability, and greatly reduces the size of citdubards. The
internal structure of FPGA determines the supdgiaf FPGA in the sequential design aspects. ThEgh uses
FPGA chip XC3$50 as the hardware design platforin V&tex Il FPGA architecture based on nm techigylo
using 90, 8 layers of metal technology, embedded haultiplier and digital clock management modweom a
structural point of view, it would be logical, mergp arithmetic, digital processor, 1/0 and systeranagement
resources perfectly together, so that it has adnitgvel application, more widely.
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Fig. 1. CMOSImage Sensor Data Acquisition System based on FPGA
The 12C slave device (slave), GPIO, memory, DMA asdr special components, such as the port mowitstart

the memory transfer. MSB provides for "shared hws"Slave Side-Arbitration” configuration of thenfttions of
the device, which means that the automatic geweraif arbitration in the right form. The combinatiof these
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elements in the MSB, the use of this method inva f@nutes you can generate FPGA code. Then in tle32,
you can write C code, using the provided debugghmk. All components are easily reused.

Parallel operation of FPGA internal procedures,ehtivdeal with more complex functions: the abitilyprogram
are executed serially, executed a to perform the, rie dealing with emergencies can be invoked dirhited
interrupt resources; and FPGA different logic canexecuted in parallel, can handle different temkthe same
time, which leads to more FPGA efficiency.

CMOS image sensor based on charge pump, using@estharge pump up the reset pulse signal amplitiine
charging voltage in the pixel unit to supply vokagparameter adjustment the source follower, exghadnode
voltage in the lower bound charge integral cycléngwange, the two kinds of scheme can effectiveigrove the
charging voltage swing, thereby improving the dyitamange of the sensor. The reset pulse signal iardpl
increases and decreases the time constant chastioden charging time, which can improve the imacguisition
frame rate.

For visible light into electrical signals accorditg the basic technology, image sensor can be efividto two
categories. They are CCD (charge coupled deviageoseand CMOS (complementary metal oxide semicaiduc
sensor [3]. So far, the shipment of image senslumve is the largest CMOS sensor. This paper foouhe CMOS
sensor interface, as is shown by equationl.

Z h(n)h(n+2k) =9, , 1)

Research on the visual system has become a hotapathas the developed system can be used &rense. But
most of these systems are based on the PC, bechtise complexity of algorithm and hardware struetand its
application in embedded system is limited. Theeawsbf image data acquisition, image processingrélgo is
implemented on the PC machine. With the developneérembedded microprocessor technology, 32 bit ARM
processor system has very high computing speedtaoig signal processing ability, as a visual syspeocessor;
replace the PC machine to realize visual processigmyithm is simple.

The three basic types of digital electronic devicethe field: storage device, microprocessor amicl device. The
logic device can be divided into two categoriesnaly fixed logic devices and programmable logicides. Fixed
logic devices in the circuit is permanent, for twmpletion of one or a set of functions. In prognaable logic
devices, can at any time to modify the deviceaimglete various functions. Two main types of prograable logic
devices are: field programmable gate array (FPG#) eomplex programmable logic device (CPLD), coragar
with CPLD, FPGA can provide the logic density, legleharacteristic more and higher performance.

Image acquisition mode CMOS sensor is active, tierge generated by the photodiode will magnify dbéput
directly by the transistor, but the CCD sensor gaasive collection, additional voltage to chargebite in every
pixel, and the applied voltage is usually neededkth 12~18V; because of this, the CCD sensaodditian to the
more high in power management circuit design initamdto the difficulty (need of additional powe€), high
driving voltage for its power consumption is mudgher than the CMOS sensor level.

As we see, we have a CMOS image sensor CMOS seopgtiers such as Aptina, OmniVision launched a new
built-in ISP single chip products, and constanthpriove its function, extend its applications. Hasdduced this
kind of single chip products in addition includegesure control, gamma correction, white balanoigrcsaturation
adjustment and gray control a variety of image pssing functions, can also provide low light perfance
excellent, in night vision environment also haseaminfrared sound excellent performance, can geovnore
perfect automatic white balance and automatic exgoiinction for the camera manufacturer, imagdéopeiance
favorably [4]. A series of excellent properties mak have been photographed by mobile phone, digimera,
digital camera originally applied to the progressdevelopment of network camera, camera and oth&ragainst
product areas, the expansion trend continuesyémadjng, as is shown by equation2.

r @) r(-1
L zu =l :(2) _ r(jz)
r' (M) r(-M)

)
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In hardware design, all bus is connected with tiLIT; in software design, different modules sepdyad¢ the
function encapsulation. This with the CPLD as teater, the other device can be replaced withoutnted for
changes to the CPLD part of the program, to thetfan of the system upgrade. As an applicationhaf system,
the development of the visual tracking procedusss lee on the target and background color contretsteden the
strong cases for object tracking. Through the figad processing of CMOS camera data, calculatecémgroid
coordinates of the object being tracked accordinthé color of the object. The following descriltles function of
each part of the system.

This reference design uses HiSPi serial interfacéhée input, output end connected to the Aptinassetn TI
TMS320DM3X5. Evaluate hardware have been testeti witL0O0O0 sensor MT9M034/MTM024 and MT9J003
Aptina. This reference design support group (Péoéd} and Streaming SP HiSPi format: 1-4 channehing at
speeds of up to 700Mbps per channel. It also sisilparallel sensor output; the output bus wids) 50, 12, 14 or
16. It can be configured as 1.8V, 2.5V or 3.3V LVOM interface level parallelism.

fresp(x, y) = Det(Z) —kTrace®(2) ©)

The image sensor, small size, low operating voltpgevides all the functionality of monolithic VGéamera and
image processor. Controlled via the SCCB bus, eaiows resolution output frames, sub sampling, thkevindow
way of data 8. The product VGA images up to 30 &arper second. The user can fully control the inwagsity,
data format and transmission mode. All image prsiogs functions including Gama curve, white balance,
saturation, color can be programmed via the SC@Bfarce.

The image data of the system includes OV7670 deqaisition board, FPGA receive buffer plate, tweqas of
SRAM cache and the system external interface [§[7/&0 image data acquisition board is mainly to ptate the
image data acquisition, image data, image dataclmek, frame synchronization signal, synchronizatsignal and
FPGA image data receiving buffer plate is connectied FPGA coordinates two SRAM "Ping-Pong modeldre
and write operations, and the completion of themsl interface module.

For the high pixel 3.2M camera mobile phone, RawaDsheme from the angle of system design is radden
High pixel camera mobile phone in order to repldmetraditional digital camera, the image qualifys meached the
requirements of the professional requirements. mMprave the performance of image acquisition framd-@nd

back-end complex, image processing technologysis assential. To have the function of complex ISEgrated

into the sensor, almost difficult to achieve, swah color interpolation algorithm of complex requoients to

preserve a frame of Raw Data, requires a lot ofebufdo not be sensor; and increasingly high peréorce

multimedia processor, whether processing capapdityith buffer, are very suitable for to complétés function.

From the structure and performance of the wholeesgysthis scheme is the most competitive.

Video data has its own characteristics. In diffei@or space, representation of each componamually 8 pixel
width. Blackfin 4 video arithmetic unit and videtx@l instruction set computing speed greatly acedésl video. A
video pixel operation instruction can complete 4led data component addition, subtraction, additmual

subtraction mixing, average or subtraction and laswalue of 11 kinds of video pixel operatioraircycle. A large
variety of applications loopfilter algorithm analyand intelligent video moving these operationgiiicoding and
decoding algorithm, the estimation, as is showedpyation4.

wa,b (t) = iw(t__aj

G @

For dual CPU shared SRAM can be solved by reasenabinnection mode. Taking into account the
programmability of CPLD, the OV6620 data bus, tltgrass of the LPC2214, data bus and SRAM bus are
connected to the CPLD. Through programming to @bribetween buses, as long as the guarantee of mutua
exclusion of bus in the software, which has onlg controller at the same time (CPLD or LPC2214) touSRAM
operation, can effectively avoid the bus confligt. this way, the hardware arbitration can be ergurg the
software, the process can be achieved throughrépamtion of a multi-channel data selector in CPLD

With a complete LVDS document support LatticeXP2wolatile FPGA series has proved to solve theteted

demand of image Sensor Bridge. The integrationLaf, FO and gearing logic dedicated clock edgecistlve the
high-speed serial interface of the sensor [6]. IBinkedith semiconductor (Lattice) XP2 providesast-effective 8
x 8mm area. In addition, because of its non charistic volatile, LatticeXP2 series devices withewternal guide
PROM, which further saves space on the circuit ¢hoahich makes them sensor interface attractivgnaromable
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logic platform.

CCD sensor charge every pixel in each row will tegmitted to the next pixel, the bottom end portid the

output, and then through the edge sensor ampldireamplifying the output: while in the COMS sensoeach pixel
is adjacent to an amplifier and A/D conversion ait,cmemory circuit in a similar the data outpuauSes of the
differences: the special process of CCD can beagmtiéed not to distortion in the transmission, tfeeeethe pixel

data can be collected to the edge and then ammgiiftieatment; COMS process data will produce naisthe

transmission distance is long, therefore must fiesamplified, then integrate each pixel data.

E{v, (KT.).VI (IT))} = R (KT))6, 3, 5)

Due to small variations in silicon wafer proce$® silicon wafer and process for introducing defetttange as a
result of image sensor amplifier optical responsaumiformity. Response uniformity including illunaition and
without illumination (DIM) are two environmental editions. CMOS image sensor for each pixel in bbn-loop
amplifier, small changes in device manufacturingcpss lead to bias and gain amplifier to genernalbbstantial
differences, and with the further narrow the défece pixel size, further expand, make in the leyd in response
to a CMOS image sensor two conditions in dark emrirent uniformity than CCD has a larger gap.

The high quality image sensor collected data intstaandard YUV format, to the back processor, premeso
complete the compression of video, and throughwvitined or wireless networks, the compressed videeast is
sent. Because the application of environmental todng system of relatively large differences, lare in
all-weather working state, so the sensor requiegg kigh dynamic range, for example, the sensjtioftthe sensor,
temperature characteristics, are much higher thdinary sensor.

Image sensor is using CMOS image sensor OV767Radtthe advantages of small size, low operatintpge|
provides all the functionality of monolithic VGA g®ra and image processor. Controlled via the SC@B tan
various resolution output frames, subsampling, thkkewindow way of data 8. The product VGA imagesta 30
frames per second. The user can fully control tiegie quality, the data format and transmission.

3. Using FPGA in High-speed CM OS Color Recognition System

Color recognition is applied more and more widéWidely used in various fields to demand color ragtgn
technology has made considerable development, imbo@tion with other techniques, for industrial toh
product manufacturing and other industries to besevice. At present, the color recognition tedbgg is mainly
realized by simple structure, convenient use oflshthip microcomputer, this design uses FPGA ulize, the
system can be used in printing and dyeing, pautoraotive and other industries, can also be ireddaih the
automatic production line to monitor the produdbeco

In order to get good quality images, carries oncessing to the original image data acquisitiongémeral, the
image preprocessing is completed in the coproceBamently, with the development of SoC technolamn be in
the CMOS sensor integrated the function of imaggmcessing. It just shows the location of CMOSgeaensor.
The image preprocessing mainly includes a defetection, remove the FPN noise, color differenbe, difference
image sharpening, aperture correction, Gamma d@mreand a series of processing.

The main function of the sequential part is to drihe CMOS image sensor to work, drive timing rezmient
makes the design of driving circuit of large scdleggh complexity, it is difficult to use the traibal way of
describing, must use the description method oféridével, design and implementation of a top-dosmit can be
combined with VHDL language and FPGA devices, dedige key is to describe the configuration timing
relationship between SCCB with VHDL language. Aciiong to the top-down design method, to determieeinput
and output signal, at the same time according ¢otithing analysis function module, then put all thput and
output signals assigned to each function moduleh eanction modules are VHDL design input, function
simulation, simulation.

The core parts of the design of the digital paystesm construction are based on the Niosll procegsoltage
signal after filtering, is transferred to the A /donverter, the A / D conversion by digital signaiepare for the
digital part recognition of signal processing. Ading to the working principle of the selectiontbé color sensor,
using SOPC control system, the 3 analog circuihaigo enhance the system accuracy of A / D coiwers
synchronization. In the premise of ensuring th@abdity and precision, in order to reduce the systcost, meet the
input digital signal ratio requirements, A / D center using 8 bit serial output ADC0809 conver&dr [Using the
Nicosia soft is to build the FPGA system for praieg digital signal.

795



Xuemei Guoand Tao Liu J. Chem. Pharm. Res,, 2014, 6(6):791-798

FPGA

4

1002

Color recognition

Fig. 2. The design of using FPGA in High-speed CMOS Color Recognition System

SCCB is a simplified 12C protocol, SIO-I is the iséclock input line, the SIO-O is a serial biditienal data lines,
and SCL and SDA is equivalent to I12C protocol resipely. Bus timing and 12C SCCB is basically tlare as the
ACK response signal, it is called a transmissioit oimth, divided into NA. Don’t care produced kbyet machine;
NA produced by the host, because the SCCB doesupgiort multiple byte read and write, NA must bghhievel.
In addition, the concept of SCCB is not repeatedt stherefore in the read cycle of SCCB, when st kends the
on-chip register address, must send a bus stoptmandOtherwise, in sending a read command, thehina will
not be able to generate don't care response signal.

This design uses the VHDL hardware descriptionlaigg, according to the top-down design methods¢lg@ential
control part is divided into three modules: theetawodule, register configuration module and thetteh module.
The register has two kinds of configuration modeitter mode also has two, so after the two parteasubdivided
into two small modules. It has strict relation ¢ffde major modules, must be in before a module HeEn
completed, only after the start of the module sashiown by equation 6.

a a, d\x
X'=W(X,P)=| & a, d,|y
1

0 0 1 (©)

Power CMOS integrated circuit is very low, interraating is less, but, CMOS circuit structure atetteical
parameters have symmetry, the temperature of tk@omment changes, some parameters can play aofole
automatic compensation, so the temperature chaisicte of CMOS integrated circuit is very good.re@iit of
general ceramic metal package, the working temperas -55 ~ +1257; circuit operating temperature range of
plastic package is -45 ~ +85

Since the input impedance of the CMOS integratecuitiand high output swing, so easy to be drivgrother
circuit, also easy to drive circuit or device ohet types of. Set the OV7670 frame through the S®G8 power
system need to initialize the CMOS image sensodetiermine the image window, window size and positf
black and white working mode. These parameters adfected by the internal OV7670 the value of the
corresponding register control, can be set viacSB€B bus. SCCB interface has a SCCE, SIO_C, SIGALE is
the serial bus enable signal, SIO_C is a seriachgk signal, SIO_D is a serial data signal) thpge[9]. No SCCE
pin of the OV7670 chip, but also can realize sirighen the way of communication.

PLf=Pf+Q,f :chiﬂk +Zdlil//jk
K K @)

The image data of the system input is through tW&620 collection in; programmable device CPLD ushiggra’s
EPM7128S, the program was written in Quartusll giSiterilog hardware programming language; as théegsys
data buffer, SRAM uses the I1S61LV5128, provides ¢havenience of the random access procedure fogama
processing; LPC2214 PLL (phase-locked loop) supfgeethighest can run at a frequency of 60 MHz, gew
hardware support for fast image processing.

High sensitivity for low light applications; low ltage suitable for embedded application; a standa@LCB
interface, compatible with 12C interface; RawRGB; RGRB4:2:2, RGB565/555/444), YUV (4:2:2) and YChCr
(4:2:2) output format; support for VGA, CIF, anaifin CIF to various dimensions of 40x30; Vario Piaatomatic
sampling method; effect of the control functiongliumle: automatic exposure control, automatic gaintrol,
automatic white balance, automatic elimination ightl stripe, automatic black level calibration. geaquality
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control includes color saturation, hue, gamma, siess and ANTI_BLOOM,; ISP can eliminate the noisd the
dead pixel compensation function; support flashDU&mp and xenon lamp; support the image zoom legts;loss
compensation; 50/60Hz detection; saturation autemagulation (UV); edge enhancement automatic stdjent;
noise automatically.

Because the FPGA chip RAM internal resources Cdegosdata cannot be stored too much and its tredfrse
during the design of the system, plus two SRAM ship assist FPGA video signal acquisition. Two egof
SRAM can carry 16 bits of data storage, so that@QM¥670 can be configured as an 8 or 16 bit datdemaf
operation, improve the flexibility of the system.

4. Application of FPGA in High-speed CM OS Digital Image Acquisition and Color Recognition System

Timing in order to produce the required systempgsield programmable gate array (FPGA), FPGA ideki
programmable logic macro cells, programmable I/, programmable interconnect three kinds of $tme; the
degree of integration is much higher than thatAf FGAL, EPLD and other programmable device, and bartain
advantages in speed. It is a special integrateditsr(ASIC) a semi-custom circuit in the field tagpear, solve the
lack of custom circuit, and overcome the origin@gvammable gate limited number of faults.

With the new technology, new materials continuerneerge, in the modern industry, more and more egipdins of
color recognition system, is more complex. By tloc sensor as the detector, FPGA uses Niosll eddxkd
soft-core processor as the color recognition sysiparation, the control of the core, has the acged of simple
structure, high reliability, convenient use, scdigb The processing function of FPGA fast and goful, can
realize the fast, accurate color recognition. Tee of modern information fusion technology, using tolor sensor
model, high sensitivity, fast response, can makectilor recognition more accurate, more relialdeisashown by
equation8.

2()={2(1,20.2,.2(,M)}

=z.0.z.0..2,0} ©

Shai Min sensor is responsible for the differeriocdight signals into electrical signals, but tberrent signal is
only tens to hundreds of nA orders of magnitudednamplifying circuit to amplify the required degréd’he weak
current signal is transmitted to the correspondiimg channels of different colors produced, throtigh following 3
stage amplifier, current signal nA is converted teoltage signal V.

CMOS integrated circuit logic high level "1", "08w logic level are close to a power supply hightagé and low
potential of VSS VDD film. When VDD=15V, VSS=0V, taut logic swing approximate 15V. Therefore, voeiag
integrated circuits using CMOS coefficients in vais types of integrated circuit index is higherpital voltage
noise of the MOS integrated circuit tolerance vakid5% of the supply voltage; ensure the valud0% of the
supply voltage. With the increase of the absolatee of the supply voltage, noise tolerance voltagjeincrease in
proportion. The power supply voltage of VDD=15V {&8S=0V), the circuit will have noise about 7V taace.

This system adopts three-phase write data, naroedgrid OV7670 address in the ID write register @gecthen the
destination register address to send data, thewite data. If the write data to the serial registerite a register,
OV7670 will automatically register address plushk program can continue to write down, and doneetd to enter
the address again, thus the three-phase write tdatavo-phase write data, the system only needsaiee ha
discontinuous change limit register data, if yoa ts configure the methods of all registers, casteva lot of time
and resources, so we only need to change the wldtee iregister to write data. For every changehan register,
methods using three-phase write data.

Sensor technology of image sensor application @fum by reducing or eliminating the optical orattenic defects
such as fixed pattern noise, trailing, float, im@ahe quality of the image, the color image isacland stable.
Image acquisition card is the image of the comnmmgui device, a slot usually occupied by PC busnainly
includes image memory unit, CMOS camera interfd&@, bus interface. This paper puts forward a suatdibt
embedded system design of digital image acquisitimuule, image data acquisition, "Ping-Pong" madeage
cache data, image data acquisition module extemalface, and ensure high speed and continuougema
acquisition.

The system builds a Niosll processor system in FRBIf, including NioslICPU core, is connected witie CPU

configurable on-chip device and memory, connected aff-chip device and memory interface, selected
representative of red, green, blue 3 colors, rasmdy, with the corresponding LED color to represeThe color
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recognition system has adequate light, convenietdation Based on the interface of CMOS image sesysiem
FPGA as shown in figure 3. By linking to the ingignal, the output signal, the data bus and addressthe FPGA
can control the image sensor, and a SRAM data cache

Chl OF dighal image acquisition

7000

6000
5000
1000 EFPGA
. B Niogll
2000

1000

FPGA nodes

Fig. 3. Comparison results of CMOS digital image acquisition and color recognition system FPGA with Niosl |

This paper analyzes the internal logic design aigenacquisition and display system based on FP@djraage
processing algorithms such as median filteringeedietection, image, and picture format. This papeoduces the
FPGA control every step of SDRAM read and writegration image access, research on the 12C busraagei
preprocessing algorithm FPGA implementation. Thpepgresents application of FPGA in high-speed CMOS
digital image acquisition and color recognitiontsys.

To improve the comprehensive performance of CMO@gensensor, reduced cell size, adjusting the CMOS
parameters, the digital signal processing ciréoigge compression, communication circuit are irgtEgt together,
and make the filter and micro lens array, in oreachieve low cost, low power consumption, lowsegihighly
integrated single chip micro imaging system.

CONCLUSION

The system each function module to realize theicfions, and then to the top-level design, andgihssithe VHDL

input, functional simulation, synthesis, simulatiohthe top, until finally reached the design reqments. Image
sensor initialization, including setting the imagmdow, frame rate, exposure time etc.. The stadehime design
based on the part of the program, using the defaalite, achieve by modifying the different settirigsachieve
image effect is satisfactory. Build a Niosll proseissystem in FPGA chip, and it is connected inaigidNiosIICPU

core, and CPU configurable on-chip device and mgnumnected and off-chip device and memory interfa
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