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Abstract: Image acquisition system consists of four major components: CMOS circuit cameras, camera cache 
control logic, SRAM memory and embedded system bus interface. Wireless sensor network is composed of 
numerous tiny sensor nodes which are randomly laid in a specific detection area consisting of self-organizing 
networks. The paper presents development CMOS sensor image acquisition system based on Wireless sensor 
networks and develops image acquisition system works by sending the correct timing signal for CPLD to 
CMOS image sensor, drive their normal work to take the appropriate shutter mode, and the collected image data 
manipulation packages, output to the USB chip, then the incoming image data transmission chip host. 
Experimental results show that the designs of the image sensor drive timing to meet the image requirements. 
Copyright © 2013 IFSA. 
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1. Introduction 
 

The user can control two digital methods to alter 
the default parameters of CMOS image sensors, 
CMOS image sensors that better meet the 
requirements of the specific application environment. 
One way is through the number of pins on the 
external pull-up or pull-down resistors to change the 
default parameters, and the other way is through the 
I2C bus programming CMOS image sensor internal 
registers to change the default parameters. CMOS 
image sensors as a limited number of pins, the former 
method can only change the default parameters for 
the most commonly used. The latter method, you can 
change all of the default parameters. 

Wireless sensor node structure, the data collection 
includes various sensors and analog, and to obtain 
necessary sensors for sensing a variety of external 
information and through analog-digital conversion to 

convert the information into a digital signal processor 
can handle, is detected form of signals needed to 
determine the type of sensor. Data processing section 
including embedded processor and a memory, the 
main parts of the sensor nodes to coordinate the 
collaborative work, such as the sensor for processing 
the information obtained the power supply mode of 
operation selection automatically. 

CMOS imaging unit consists of a CMOS image 
sensor, a control circuit, the power supply and the 
external circuit. Cypress’s image sensor with high-
speed image sensor chip CMOS LUPA-300, it is in 
full resolution (640 × 480) to provide the highest 
operating speed of 250 fps [1]. Control circuit is 
mainly constituted by a microprocessor and FPGA, 
microprocessor ATMEL Corporation AT89S51 
microcontroller, which has ISP (In System 
Programmable) function, the program easy to 
modify; FPGA using XILINX XC2S200’s Spartan II 
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series chip, according to different the need for field-
programmable, general good. 

A large number of tiny wireless sensor nodes are 
randomly laid sown in a particular fixed network 
infrastructure is not easy detection area. These nodes 
are self-organized manner to dynamically build 
networks, collaboration and awareness, collection 
and processing of the network coverage area at any 
time and at any place within a specific information, 
embedded systems within the network of these data 
to certain rules of calculation and data fusion, and 
through random self-organizing wireless 
communication networks to multi-relay system with 
temporary or long-term monitoring of the entire 
wireless link within the region to send data to a 
remote terminal for centralized treatment. WSN 
network generally include: sensor nodes, Sink nodes, 
interconnected networks and user terminals. 

CMOS sensor image acquisition mode is active, 
the photosensitive diode charge generated by the 
transistor amplifier output directly, but the CCD 
sensor is a passive collection, the applied voltage 
required to allow movement of charge in each pixel, 
so external power supply is usually required to 
achieve 12-18 V; therefore, CCD sensor in addition 
to the power management circuit design more 
difficult than (need external power IC), high drive 
voltage power far more so than CMOS sensor level. 
In the image acquisition, the image sensor output 
sync timing signal identification need to use the 
ARM interrupt, and interrupt handling, the 
microprocessor needs to complete the program jumps 
to save the context of the work, reducing the speed of 
image acquisition, suitable for acquisition speed less 
demanding, low power consumption occasions. With 
CPLD to identify the image sensor synchronization 
timing signals, without going through the 
microprocessor interrupt, and system acquisition 
speed increase, but the involvement of CPLD system 
power consumption will increase. The paper presents 
development CMOS sensor image acquisition system 
based on Wireless sensor networks. 

 

 

2. Design of CMOS Sensor Image 
Acquisition System 
 

In each pixel CMOS sensor is needed to achieve a 
certain number of transistors electronic shutter 
function, increased electronic shutter function will 
increase the number of transistors in the pixel. 
Compression sensitive area should reduce the duty 
cycle of the device, particularly in the pixel size 
further reduced when this contradiction is more 
prominent. CMOS sensor, the designer uses at 
different times for different lines rolling shutter 
exposure resolve this problem, this approach is to 
reduce the pixel transistors, improved duty cycle, but 
moving targets in high-performance applications will 
be significant image distortion, so only suitable for 

certain commercial applications. Besides the larger 
size of the pixel can be used to both high 
performance and image at the same time are having a 
similar exposure CCD electronic shutter function. 

This article is using this solution to solve a single 
processor can not complete image capture issue. 
Specific program was developed by a programmable 
logic device comes with MT9V011 interface, control 
the image data to an SRAM cache, and then notify 
the processor to read data. So while addressing the 
processor I/O, and memory is not big enough slow 
two questions, can set up the system to complete the 
image acquisition. Image acquisition system frame 
system consists of four major components: CMOS 
circuit cameras, camera cache control logic, SRAM 
memory and 32-bit embedded system bus interface. 
System Camera cache control logic circuit  
consists of CPLD (programmable logic device) 
EPM7128S implementation. 

CMOS image sensor dynamic range is defined as 
the maximum non-saturated signal light conditions 
with no noise ratio of the standard deviation [2]. The 
dynamic range of the image sensor is very important 
indicator of the quality of the image has a great 
influence and improve the dynamic range can be 
improved image contrast and resolution. Have a 
variety of programs have been proposed to improve 
the dynamic range: Chen Xu et PMOS pixel units 
used as a replacement (Reset) switch, and using a 
complementary source follower to adjust the signal to 
the rail to rail, but this structure occupies a plurality 
of pixels in the area, reducing the percentage of the 
photosensitive area (Fill Factor), while the PMOS 
low mobility of carriers rate, extending the charging 
time, reducing the frame rate of the sensor. 
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Currently the CMOS image sensor is divided into 

a passive pixel sensor (PPS) and an active pixel 
sensor (APS). PPS simple structure, high quantum 
efficiency, but the drawback is noise, and is not 
conducive to the development of large arrays; APS 
pixel is added in at least one transistor to achieve 
signal amplification and buffering, improved PPS 
noise problem, but worsen the threshold value and 
gain consistency, but also reduces the fill factor. 

High frame CMOS imaging system working at 
full resolution frame rate of up 250 ftp, image size is 
640 × 480 pixels, so its data rate of about 768 Mbit/s, 
we use a static memory device of SRAM for data 
output CMOS Camera storage time, so do not affect 
the operating speed CMOS camera, suitable for 
image data post-processing and analysis. This design 
uses IDT’s CMOS SRAM devices 71V416VL 
complete imaging unit output data for high-speed 
storage. 71V416VL storage capacity of 4 Mbit, clock 
cycle is 15 ns, the working voltage of 3.3 V. System 
uses two chips of the storage array. 
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CMOS image sensor with a digital / analog hybrid 
image processor, greatly reducing the image 
processing part of the power consumption. Chip as 
well as low-power mode and standby mode, you can 
further reduce power consumption, ideal for use in 
portable devices. OV5006 CMOS camera module 
series consists of two sub-series: OV5016 OV5026 
sub-series and sub-series. Which OV5016 sub-series 
are compatible with the PAL system, OV5026 sub-
series is compatible with the NTSC system. 

FPGA to CMOS high-speed data acquisition 
method, the CMOS device through the FPGA to 
become active in a controlled manner, PC can be 
indirectly addressed memory bank operation. In this 
system using the PC’s parallel port to achieve a high-
speed CMOS signal acquisition and processing, 
according to the aforementioned method of 
production of hardware and software systems, the 
actual sampling rate reached steady 15 frames / s, the 
system has been applied in the pipeline NDT 
prototype, the effect good [3]. This signal acquisition 
method can also be needed in many other high-speed 
image data acquisition occasions. 
 
 

 
 

Fig. 1. Design of CMOS Sensor Image Acquisition System. 
 
 

CMOS sensor in the improved resolution and 
sensitivity deficiencies, to apply more sophisticated 
imaging products, CCD and CMOS image sensors, 
the current is almost equal in terms of price. This is 
mainly CCD with a mature technology and market, 
CMOS devices have a high technology market 
development costs. CMOS and CCD image sensor 
photoelectric conversion on the same principle, are 
fabricated on a silicon integrated circuit technology 
curved process line equipment also similar, but 
different production processes and make the two 
different device structures and performance 
capabilities of the device has a large difference. 
Visible CMOS and CCD image sensors complement 
destroy anyone who does not appear the outcome, in 
the foreseeable future will coexist development and 
common prosperity of the image sensor market. 

Because the system is not a real-time image 
acquisition and processing, the digital CMOS image 
sensor can reduce the rate of the output image. This 
can change the input clock to achieve. CPLD system 
clock using 40 MHz, after 10 minutes after the clock 

frequency is as a CMOS image sensor of the clock. 
This reduces the image output rate, reducing the 
processor load for image data processing, the 
processor idle time for other control operations. As 
CPLD CMOS image sensor to read the image data 
outputted and the SRAM cache, so the CPLD logic 
chip image sensor is mainly based on the timing of 
the output image data and to write the SRAM read 
and write timing. CPLD chip control logic circuit 
mainly consists of an electronic hardware description 
language write state machine implementation. There 
are also some additional gates, multiplexers and 
adders, which together form a state machine and 
camera system cache control logic circuit, as is 
shown by equation 2. 
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A typical CMOS image sensor typically includes: 

an image sensor core, the corresponding timing logic 
and control circuit, AD converter, memory, a timing 
pulse generator and a decoder, etc., the timing control 
circuit is used to set the operating mode of the sensor, 
resulting in timing data, control data, such as the 
output. Pixel signal collected on the chip is 
exaggerated, AD conversion, storage, etc., at last, the 
digital signal can be output needs, you can also 
output analog signals, which are designed to provide 
users greater flexibility.  

Image Acquisition System uses an image 
acquisition unit to complete the system of data 
collection tasks. Since a large amount of data 
collected, so the acquisition unit acquisition rate and 
data transmission systems have high demands. 
Acquisition interface circuit and hardware data bus 
and control bus, and provides a standard data 
acquisition card interfaces; acquisition card through 
acquisition interface circuits and systems control bus 
and data bus based on PCI bus frame grabber. 

The video capture system as a whole can be 
divided into three parts according to the function: 
CMOS imaging section, CPLD timing control section, 
USB transmission parts. The entire image acquisition 
system works as follows: through the CPLD to send 
the correct timing signal to CMOS image sensors, 
drive their normal work, to take the appropriate 
shutter mode, and the collected image data 
manipulation packages, output to the USB chip, USB 
transfer chip and then the image data into the host, 
and through the upper application to get the collected 
images [4]. 
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CMOS technology can be used for radiation 

production; this product compared with the CMOS 
image sensor usually has a strong resistance to 
ionizing radiation (ionizing radiation). Thick 
epitomical layer or the use of CMOS technology 
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backlighting little improvement, the sensor can be a 
near infrared (NIR) sensitivity is improved, leading 
to a new medical image processing applications. The 
cost-effective splicing technology to take advantage 
of 8-inch wafers, the future can also use the 12-inch 
wafer production of large (up to wafer level) CMOS 
image sensors. 
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CMOS sensor can capture the light signal is 

significantly smaller than the CCD elements, low 
sensitivity; reflected in the output, that is the CMOS 
sensor to capture the image content is more abundant 
than CCD sensors, image detail is lost in serious 
condition and the noise significantly, which early 
CMOS sensor is used only for low-end occasions a 
big reason. Another opening rate CMOS trouble is 
caused, it can not be comparable to the pixel density 
point of the CCD, because with increasing density of 
the photosensitive member will thus reduce the 
proportion of area, the CMOS low aperture ratio, the 
effective sensitive area pitifully small, image detail is 
lost as the situation will be more severe. Therefore, 
under the premise of the same sensor size, CCD pixel 
size is always higher than the same period of the 
CMOS sensor. 

The design of the final selection NiosII processor 
system is to complete the color signal processing and 
identification, NiosII processor system-on-chip 
systems include NiosII CPU, on-chip RAM, timers, 
ADC interfaces, Avalon bus, Avalon tristate bridge, 
PIO, JTAGUART other parts. In addition, the chip 
extends the Flash (used to store programs and 
corresponding data) and SSRAM, as is shown  
by equation 5. 
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CYPRESS USB transfer part of the selection of 

the company’s EZ-USB FX2 chip, which is a 
USB2.0 integrated peripheral controller, the chip 
supports 12 M/S full-speed transmission and 480 M/S 
high-speed transmission, you can use (with) four 
kinds of USB transmission: control transfer, interrupt 
transfer, block transfer and isochronous transfer; this 
device integrates an enhanced 8051,8.5 kB of RAM, 
4 kB FIFO memory, serial interface engine (SIE), 
General Programmable Interface (GPIF), I/O ports, 
data bus, address bus. 

Based on high-speed CMOS image sensor with an 
image acquisition system is easy to control, safe, 
reliable, stable performance. The system can not 
change the system in accordance with requirements 
under the premise of hardware extensions, the image 
less demanding situations can increase the image 
compression unit to increase the flexibility of the 
system, making it wider range of applications. 

However, the present system can only output the 
CMOS camera image data stored in real time, and 
then the stored computer data acquisition and 
processing, that while not affecting the operating 
speed CMOS camera, but can not be real-time 
monitoring, is only suitable for image data post-
processing and analysis. 
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In the data sampling period, will READY pulled, 

said it is collected, then the FPGA based on the 
OV7620 VSYNC, HREF, PCLK produce an image 
MEM_WR (write signal) and ADDRESS (address), 
OV7620 read data into the cache, to the next VSYNC 
signal, which means that a data has been mined out, 
and then sent to the PC for the READY signal, the 
image acquisition is complete, if the PC does not give 
acknowledge signal ACK, FPGA start sampling the 
next frame data into the cache, and overwrite the 
original some data; if PC response, FPGA stop 
sampling data. 

ME1010 sensor type CMOS image sensor, and its 
peripheral circuits and the driving circuit has an 
address decoder, a data bus, the sampling clock and a 
control circuit, A / D control circuit components [5]. 
Key circuit is relatively simple, mainly meter flower, 
length, Pause, etc., to achieve total spend, length, 
suspension overhaul and other functions. The 
reference voltage circuit for the image sensor is to 
provide A / D converter reference voltage level. 
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CMOS integrated circuit using MOSFETs, and 
are complementary structure, working two series FET 
conduction is always in a tube, and the other 
MOSFET is off, the circuit static power is 
theoretically zero. In fact, because of the leakage 
current, CMOS circuits there are trace static power. 
Typical power consumption of a single gate value is 
only 20 mW; dynamic power dissipation (at 1 MHz 
operating frequency) is only a few mW. Wide range: 
CMOS IC power supply is simple, small power 
supply, basically do not need regulation. Domestic 
CC4000 series of integrated circuits, and it is 
available in 3 ~ 18 V voltage to work. 

By function and composition of the system is 
divided into two parts, prepared as two 4-layer PCB 
board. The first part is the front imaging portion, 
CMOS image sensor and LDO power composed of a 
CMOS image sensor as the core, and the external 
resistor and capacitor, and two PC104 interface, 
constituting the front board; the second part is the 
rear end of the timing control and USB data 
acquisition part, including CPLD, JTAG interface 
and power supply and USB transmission chip LDO, 
constitute the back-end circuit boards. This part of 
the front end through the PC104 interface and 
connected to control the output timing of the CMOS 
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image sensor and USB data acquisition 
synchronization chip timing for data transmission; 
two circuit boards using Protel platform to  
build the circuit. 
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TLC5540 reference voltage by a precision voltage 

reference TL431, resistors R6 and R7 form a circuit. 
TLC5540 the CLK pin and OE pin directly controlled 
by the CPLD, respectively AD_EN and AD_CLK. 
When the CPLD AD_EN generated when the falling 
edge, CPLD enable the OE pin TLC5540 data AD  
[0 ... 7] read to the CPLD’s internal registers and the 
signal from analog to digital conversion process. 

CPLD of the CMOS image sensor using the data 
collection methods, the CMOS active components 
can be changed through the CPLD in a controlled 
manner, the realization of high-speed CMOS image 
sensors read the data, produced by the method 
according to this system, after experimental 
verification results good [6]. The signal reading 
method can also be many other high-speed image 
data acquisition to occasions. 

Image sensor drive timing is correct or not it can 
work play a decisive role. This paper analyzes the 
CMOS image sensor IBIS5-B-1300 timing of work, 
based on the design of two configuration registers, 
and two shutter modes, and FPGA embedded digital 
clock management unit (DCM) to complete the 
system clock and ACD clock design. Experimental 
results show that the design of the image sensor 
drives timing to meet the driving requirements. 
 
 

3. Research of Wireless Sensor Networks 
and Image Sensor 

 
For the self-organizing wireless sensor networks, 

the network topology control has a special 
significance. Topology control through automatic 
generation network topology to improve the routing 
protocol and MAC protocol efficiency for data 
fusion, time synchronization and other lay a good 
foundation, help save node energy and prolong the 
network lifetime. Network topology control current 
research problem is to meet the network coverage 
and connectivity of the premise, by the power control 
and backbone node selection, eliminate unnecessary 
wireless communication between nodes  
generate a link energy-efficient data forwarding 
network topology. 

Sensor network energy constraint exists. 
Reducing the amount of data can be effectively save 
energy, each sensor node in the data collection 
process, can use the node’s local computing and 
storage capacity data fusion process, removing 
redundant information, to achieve the purpose of 
energy saving. For nature prone to failure, the sensor 
nodes need multiple copies of data fusion technology 
to data integration, improve data accuracy, data 

fusion technology to save energy, improve the 
accuracy of the information at the same time, at the 
expense of other aspects of performance for the price. 
The first is the cost of the delay in the process of data 
transfer is easy to find a route for data fusion, data 
fusion operations, data fusion while waiting for the 
arrival of other data. 

The design of the traditional design methods and 
methods based on the combination of chip design, the 
use of integrated circuits and complex programmable 
logic device (CPLD) together to achieve system 
function, the system has high integration, reliability, 
flexibility, designed to facilitate debugging and so on. 
The system with the two boards to complete the 
overall system construction, one for driving and 
controlling the CMOS image sensors to capture 
continuous video images; another one representing a 
USB data acquisition card, the former image data 
acquisition, transfer the PC input [7]. 
 
 

 
 

Fig. 2. Design of Wireless sensor networks and Image 
Sensor figure. 

 
 

Wireless sensor networks as a task-based network, 
the need for data collection, transmission and 
integration, as well as the task of coordination control. 
How to ensure the confidentiality of task execution, 
the reliability of the data generated, the efficiency of 
data fusion and data transmission security, has 
become wireless sensor network security issues 
requires a comprehensive consideration of the 
content, in order to ensure the confidentiality 
arrangement of tasks and task execution results of 
safety transfer and integration, wireless sensor 
networks need to implement some basic security: 
confidentiality, point to point message authentication, 
integrity, identification, freshness, authentication 
broadcast and security management.  

Wireless sensor network is composed of 
numerous tiny sensor nodes are randomly laid in a 
specific detection area consisting of self-organizing 
networks. These tiny sensor nodes powered by 
battery, and is in inaccessible areas is not easy to 
replace the battery, in order to try to extend the 



Sensors & Transducers, Vol. 156, Issue 9, September 2013, pp. 10-17 

 15

lifetime of wireless sensor networks, all the 
phenomenon of inefficient energy use must be 
eliminated [8]. Therefore, the design of effective 
strategies to prolong the network lifetime for wireless 
sensor network design core problem, as is shown by 
equation 9. 
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The sensitivity of the image sensor largely 

depends on the pixel size, pixel size and large 
specific applications that require large area image 
sensor customized. Internal multiplexer technology 
can support higher frame rate random windows. If the 
window size is reduced to a smaller ROI (circle the 
target area), and it is then the fastest speed of the 
device frame rate of up to 170,000 frames per second. 
Most sensors are used 0.25 processes. 

For the large amount of image data, if the use of 
the serial RS-232 protocol for data acquisition, image 
data acquisition speed can not meet the requirements 
needed; rather use USB data acquisition, although 
able to meet the required speed, but requires 
peripherals must support the USB protocol, while the 
USB protocol commonly used engineering software 
interface is not widespread, difficult to use. Some 
users to take advantage of the standard parallel port 
(SPP) for data acquisition, but SPP agreement 
150 kb/s transfer rate for image data acquisition, also 
seems too low. 

Wireless sensor network energy consumption 
mainly in communication and computing aspects. 
Communication energy related portion includes a 
transmitter, transponder and receiver. Transmission is 
mainly used to send control signals to route the 
request and response, and the node generates and 
transfer of data packets, the receiver for receiving 
data and control packets, the control packet may put 
the node as an end point may also be via the node is 
forwarded to other nodes. A clear understanding of 
these wireless mobile devices energy characteristics 
for the design of efficient wireless communication 
protocol has a very important significance. A typical 
mobile wireless communications device may be in 
one of three modes: transmit mode, the receive mode 
and monitor mode. When the node is in transmit  
mode energy up. 

In different applications, the sensor network 
nodes composition varies, but generally by the data 
acquisition, data processing, data transmission and 
power supply that 4 parts (see equation 10). 
Depending on the application requirements, the 
system may be positioned to determine the position 
of the sensor nodes, a mobile unit so that the sensor 
can move in the area to be monitored or with power 
supply unit from the environment to obtain the 
necessary energy. In addition, there must be some 
relevant parts of the application, for example, there 
may be some sensor nodes or in the deep sea, there 
may be chemical contamination or biological 

contamination in place, which requires the design of 
sensor nodes using some special precautions. 
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CMOS image sensor based on surveillance 

camera is basically a two-chip solution that contains 
a standard CMOS imaging sensor and an integrated 
CMOS image sensor interface, including digital 
image processing unit, a microcontroller, TV 
Encoder and Peripheral Interface variety of digital 
image processing functions such as control chip. This 
has powerful capabilities of digital system 
architecture, to meet the fundamental right from a 
surveillance camera digital functions growing 
demand [9]. At present, this two-chip solution 
economically more reasonable – and the yield 
difference between CMOS process, put a lot of 
digital processing functions and the associated 
storage unit integrated with CMOS imaging sensors 
lack economic feasibility. 

As wireless sensor networks exist large number 
(thousands) of sensor nodes, nodes in the network 
cost is not too high, the node can not be installed in 
addition to small size of the local oscillator and a 
wireless communication module for synchronization 
outside the more device, therefore, the price and 
volume of the wireless sensor network time 
synchronization is important constraints. Most 
wireless sensor network nodes are deployed in 
unattended remote or dangerous areas, and so can 
only carry a small number of limited energy, even 
listening communication will consume energy, and 
time synchronization mechanism must be designed to 
take into account energy problem. 
 
 
4. Development CMOS Sensor Image 

Acquisition System based on Wireless 
Sensor Networks 
 
CMOS image sensor of simple structure, internal 

integration, so only a few external control signal to 
complete the output video image capture, the system 
timing using VHDL hardware description language 
design, the core part of a finite state machine, the 
specific state relationship is as follows [10]. The 
system works as follows: When the system is 
powered on, CPLD generates a reset signal resets the 
entire chip to its initial state, and then injected into 
parallel data on the chip, CMOS image sensors to the 
special register to write a predetermined value, such 
as pixel integration time is set, the pixel read row 
number, the output amplifier gain and  
other parameters. 

FPGA to CMOS high-speed data acquisition 
method, the CMOS device through the FPGA to 
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become active in a controlled manner, PC can be 
indirectly addressed memory bank operation. In this 
system using the PC’s parallel port to achieve a high-
speed CMOS signal acquisition and processing, 
according to the aforementioned method of 
production of hardware and software systems, the 
actual sampling rate reached steady 17 frames / s, the 
system has been applied in the pipeline NDT 
prototype, the effect good. 

Wireless sensor network transmission medium 
can be wireless, infrared or optical media. For 
example, and it is in the dust projects and the use of 
optical is media for communication [11]. There 
sensor networks using infrared technology, they all 
require line of sight between the two sides of the 
transceiver transmission path. And a large number of 
sensor network node based on RF circuit, wireless 
sensor networks recommend using license-free 
frequency bands (ISM). The physical layer 
technology selection, signal propagation 
characteristics of the environment, the physical layer 
technology is the energy consumption of key design 
issue. A typical channel sensor networks belonging to 
near terrestrial channel, its propagation loss  
factor greater. 
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Sensor architecture by two fractions and it is a 

quarter or a pixel array formula composition. Parallel 
output for analog output, or a 10-bit digital output or 
digital serial LVDS outputs. Each output can be up to 
50 million times per second sampling rate, so that we 
can achieve 5.5 billion pixels per second throughput. 
So far, it is the image sensor having a maximum 
throughput of consecutive pixels. Image quality at 
least 10-bit precision, and it is so the digital camera, 

the data throughput for the second 55 Gbit. Such 
high-speed applications typically require six 
transistors snapshots pixels, and require high 
sensitivity and dynamic range [12]. The sensitivity of 
the image sensor largely depends on the pixel size, 
pixel size and large specific applications that require 
large area image sensor customized. 

In this paper, high-speed CMOS image sensor 
LUPA-300 is briefly introduced, and based on this 
sensor, the design of high frame rate CMOS imaging 
unit, an image storage unit, an image data acquisition 
unit and system software, to establish a high-speed 
CMOS image acquisition system. 

Host application developed using VC + +, VC + + 
using the MFC framework, the preparation of a 
multi-threaded image acquisition and processing 
procedures. User by calling the correlation function, 
you can complete the configuration of the data 
acquisition card. Applications received through the 
PCI bus SRAM memory of the original image data 
after the data to be received, the application can 
perform simple image data processing and analysis, 
and the image is displayed, while the image data is 
stored on the hard drive, complete the image data 
acquisition, display and storage. Applications can 
also capture images for further processing. 

In order to verify the system to achieve the image 
acquisition function, the need for CPLD cached is 
data processing and display the image. Since the PC 
has a wealth of software and hardware resources, so 
we use a PC to display images, validate the 
correctness of image capture function. The specific 
method is: the system host processor LPC2104 
SRAM read the image data sent through the serial 
port to the PC, the PC receives the data and writing 
software to do simple processing on the PC can be 
displayed on the screen image, which can  
verify system. 

 
 

 
 

Fig. 3. Comparison development of CMOS sensor image acquisition system based on Wireless sensor networks. 
 
 

The system’s data acquisition module EZUSB 
FX2, USB transmission chip, and it are by writing 
firmware, so that the chip operates at high speed bulk 
transfer mode. The system uses a chip SLAVE FIFO 
transfer mode is not via a USB chip enhanced 8051 
core control and intervention, the data directly 

through the USB bus, the high-speed transmission to 
the pc machine. Finally, write the upper Visual C 6.0 
client program, using multi-threading technology to 
create two threads: USB transfer threads and real-
time image display thread, realized in the PC 
machine in real-time image display. Taken from the 
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test identification rate target image can be seen, 
CMOS image sensor imaging clear, stable and high 
resolution. Entire CMOS video capture system 
structure is simple, easy timing design, short 
development cycle; the finished size is small, 
peripheral devices, low cost, using USB bus-
powered, plug and play, with high practical value. 

Wireless sensor network is a random dispersal 
through the monitoring area to deploy a large number 
of sensor network nodes, each node through self-
coordination, self-configuring a network, you can not 
rely on other ancillary facilities or that means to 
configure the network. As energy constraints, 
environmental interference and vandalism and other 
factors, the sensor nodes will damage, leading to 
some node does not work, there are some nodes to 
compensate for the failed node to increase the 
monitoring accuracy and added to the network, so 
that the sensor network nodes number to dynamically 
increase or decrease, so that the resulting network 
topology changes dynamically. This requires that the 
sensor nodes self-organizing capacity to adapt to this 
dynamic network topology. 
 
 

5. Conclusions 
 

CMOS image sensor based video acquisition 
system. USB2.0 data bus transmission system using 
data and power to the system, and it is greatly 
reducing the system size and power consumption. As 
the structural characteristics of the CMOS image 
sensor, this is suitable for large area array image 
acquisition. The paper presents development CMOS 
sensor image acquisition system based on Wireless 
sensor networks. Wireless sensor network domain 
existing Ad Hoc network is quite different, resulting 
in many of the existing network technologies and can 
not be directly applied to wireless sensor networks. 
MAC protocol for wireless sensor networks is the 
main objective of saving and self-organization, and 
each node fairness and latency is secondary. 
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