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Abstract
An advanced digital image acquisition system is present with 
power optimized clock gating technique for real time Digital 
image processing applications. Advantages of digital imaging 
over conventional analogy methods include the prospect to archive 
and transmit images in digital information systems as well as to 
digitally process pictures before exhibit, for example, to improve 
low contrast details. After reviewing two digital systems for the 
capture of images, we examine the real time acquisition of dynamic 
image. Object tracking requires image segmentation to make a 
distinction between the target objects and the rest of the scene in 
the captured image. This process partitions the captured image into 
several disjoint object regions based on common uniform feature 
characteristics this project involves blocks like initial capturing to 
pixel storing stages. One simple method is to segment the image 
based on colour by applying thresholds to each pixel. This is ideal 
for stream processing as thresholding is a point operation which can 
be implemented every stage is designed with more sophisticated 
techniques used for mostly for real time applications.
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I. Introduction
Object tracking for control-based applications usually requires the 
use of a real-time system as sensing delays in the input can cause 
instability in closed-loop control. This is particularly important if 
the user must receive sensory feedback from the system. Real-time 
processing at video rates can be achieved on a serial processor such 
as a desktop computer. Image processing is referred to processing 
of a 2D picture by a computer. An image defined in the “real world” 
is considered to be a function of two real variables, for example, 
a(x,y) with a as the amplitude (e.g. brightness) of the image at 
the real coordinate position (x,y). Modern digital technology has 
made it possible to manipulate multi-dimensional signals with 
systems that range from simple digital circuits to advanced parallel 
computers. Closely related to image processing are computer 
graphics and computer vision. In computer graphics, images are 
manually made from physical models of objects, environments, 
and lighting, instead of being acquired (via imaging devices such 
as cameras) from natural scenes, as in most animated movies. 
Computer vision, on the other hand, is often considered high-
level image processing out of which a machine/computer/software 
intends to decipher the physical contents of an image or a sequence 
of images (e.g., videos or 3D full-body magnetic resonance scans). 
he goal of this manipulation can be divided into three categories: 
However, as the number of objects that need to be detected and 
reliably tracked increases, the real-time processing capabilities 
of even the fastest desktop computer can be challenged. This is 
due to several factors such as the large data set represented by a 
captured image, and the complex operations which may need to 
be performed on an image. At real-time video rates of 25 frames 
per second a single operation performed on every pixel of a 768 
by 576 colour image (PAL frame) requires 33 million operations 

per second. This does not take into account the overhead of storing 
and retrieving pixel values. Image Processing Toolbox supports 
a diverse set of image types, including high dynamic range, 
gigapixel resolution, embedded ICC profile, and tomographic. 
Graphical tools let you explore an image, examine a region of 
pixels, adjust the contrast, create contours or histograms, and 
manipulate regions of interest (ROIs). With toolbox algorithms 
you can restore degraded images, detect and measure features, 
analyze shapes and textures, and adjust color balance. Tracking 
algorithms require that several operations be performed on each 
pixel in the image resulting in a large number of operations per 
second. Performance gains are obtained by bypassing the fetch-
decode-execute overhead of serial processors and by using the 
inherent parallelism of digital hardware to exploit concurrency 
within the algorithm. As a result FPGAs may achieve the same 
computation with operating clock frequencies of an order of 
magnitude lower than high-end serial processors, lowering power 
consumption. This paper presents the design and implementation 
of a real-time FPGA-based remote object tracking algorithm. 
Design emphasis has been placed on minimising the logic and 
resource utilisation of the implementation, leaving resources for 
additional functionality that will use the tracking information in 
the desired application. A focus on reducing resource utilisation 
also allows the use of a smaller and correspondingly lower cost 
FPGA.
The present  tracking algorithm consists of four stages: colour 
conversion, segmentation and region labelling, morphological 
filtering, and bounding box detection. The pixel stream from the 
image capture sub-system is converted to a modified YUV colour 
space to remove the inherent interdependence between luminance 
and chrominance in RGB colour space. Segmentation is performed 
using colour thresholding to associate each pixel with a particular 
colour class. A morphological filter is then used to remove any 
noise pixels that are not part of object regions. The filtered stream 
is then used to construct a bounding box, which encloses each 
object region so that position, size, orientation and other useful 
information may be determine for the object. 

A. Image Acquisition
The first stage of any vision system is the image acquisition stage.  
After the image has been obtained, various methods of processing 
can be applied to the image to perform the many different vision 
tasks required today.  However, if the image has not been acquired 
satisfactorily then the intended tasks may not be achievable, even 
with the aid of some form of image enhancement . Most image 
processing programs are designed to start by loading an image 
from disk. IGOR provides some facilities for acquiring images 
directly from a camera or from a video source. This capability 
means that you can skip the steps involved in using two separate 
programs: the first to control the acquisition and the second for 
data analysis. Image acquisition is hardware dependent. It is 
usually implemented through specific IGOR plugins (XOPs). 
Wave Metrics provides a number of XOPs that follow common 
design guidelines to maximize compatibility of user procedures 
across platforms and across imaging hardware.
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B. Image Acquisition Hardware
We should consider the following hardware features for your 
machine vision or scientific imaging applications: Onboard 
memory Fast data transfer to PC memory Advanced triggering 
Integration with data acquisition and motion control hardware 
Pre-processing functions. National Instruments high-speed image 
acquisition (IMAQ) devices provide up to 80 MB of onboard 
memory. With onboard memory, you can acquire at extremely high 
rates  while sustaining high-speed throughput and greater overall 
system performance. NI uses state-of-the-art digital technology 
to maximize throughput over the PCI bus. Using this technology, 
you can acquire images from high-speed digital cameras with low 
latency and no loss of data. National Instruments IMAQ devices 
connect to parallel digital, analog, and Camera Link cameras. 
These devices include advanced triggering and digital I/O features 
that you can use to trigger an acquisition based on a digital signal 
from photocells or proximity switches. You can also use digital 
I/O signals to control strobe lights or relay devices. Most IMAQ 
devices work with motion control and data acquisition hardware 
using the RTSI bus. On National Instruments PCI boards, the RTSI 
bus connector sits on the top of the board. You can use a ribbon 
cable to connect RTSI connectors on adjacent boards and send 
triggering and timing information from one board to another. On 
National Instruments PXI modules, the PXI trigger bus on the 
PXI backplane replaces the RTSI bus. IMAQ devices, which offer 
preprocessing to can improve the performance of your application, 
can perform such tasks as pixel and line scaling (decimation) and 
region-of-interest acquisition

II. Image Capture
Image capture is performed using a video camera and ADC 
converter (decoder chip) which digitises the analogue signal from 
the camera into a stream of 16- bit RGB (5:6:5) pixels. The stream 
is interlaced with successive fields providing theodd and even 
lines of the PAL frame. The algorithm operateson each field of the 
interlaced frame. This is because each field effectively provides an 
independent time sample of theenvironment. The effective image 
size is therefore reducedto 768 by 288 pixels. Processing each 
field independently increases the temporal sampling frequency 
to 50 samples per second. It also avoids “tearing” resulting from 
the rapid movement of objects of interest between successive 
fields.

III. Colour Space Transformation
When color images displayed on a monitor are compared with 
printed images, produced by different printers, one recognizes 
rather large color deviations between the images if no color 
correction is applied. This is caused by the completely different 
principles of color generation. A faithful color reproduction on 
any device can only be achieved if all color output devices are 
characterized colorimetrically. This means that a number of 
representative test colors must be measured colorimetrically and 
from that, a device profile must be generated for every device. 
See under Gamulyt for a sample image; see under PlugIns for a 
comprehensive description. A wide range of colors can be created 
by the primary colors of pigment (cyan (C), magenta (M), yellow 
(Y), and black (K)). Those colors then define a specific color space. 
To create a three-dimensional representation of a color space, we 
can assign the amount of magenta color to the representation’s X 
axis, the amount of cyan to its Y axis, and the amount of yellow 
to its Z axis. The resulting 3-D space provides a unique position 
for every possible color that can be created by combining those 

three pigments.

 
Fig. 1: Block Diagram

IV. Colour Thresholding
Thresholding is the simplest method of image segmentation. 
From a grayscale image, thresholding can be used to create binary 
images.The Color Threshold module is used to remove parts of 
the image that fall within a specified color range. This module can 
be used to detect objects of consistent color values.  The interface 
displays the Red, Green and Blue histograms. Histograms chart 
the pixel value (0-255) on the X axis with the number of pixels 
(0-image size) having that color value on the Y axis. Using the 
histograms you can filter pixels with those values out of the image 
leaving the desired object in view. 
If R<R_min_thres or R>R_max_thres then R=0
If G<G_min_thres or G>G_max_thres then G=0
If B<B_min_thres or B>B_max_thres then B=0
The Histograms are set to ignore all black and all white pixels in 
the chart. This allows for somewhat dark or light images to still 
show a useful histogram. These values can be added back in if 
needed but they do not affect the threshold operation. Note that 
when lighting conditions change the values you used may fail to 
segment the image correctly. Be sure to specify as wide a threshold 
value as possible to account for these changes. 

A. Lookup Table Optimization
This section presents circuit design of a low-power delay buffer. 
The proposed delay buffer uses several new techniques to reduce its 
power consumption. Since delay buffers are accessed sequentially, 
it adopts a ring-counter addressing scheme. In the ring counter, 
clock gating technique is utilized to reduce the operating frequency 
by half and the element gated-clock strategy is proposed. A novel 
gated-clock-driver tree is then applied to further reduce the activity 
along the clock distribution network. Moreover, the gated-driver-
tree idea is also employed in the input and output ports of the 
memory block to decrease their loading, thus saving even more 
power. 

Fig. 2: Proposed Power Optimization Technique 
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Though the SRAM-based delay buffers do away with many data 
transitions, there still can be considerable power consumption 
in the SRAM address decoder and the read/write circuits. In 
fact, since the memory words are accessed sequentially, we can 
use a ring counter with only one rotating active cell to point to 
the words for write-in and read-out. This method, known as the 
pointer-based scheme. In the proposed delay buffer, several power 
reduction techniques are adopted. Mainly, these circuit techniques 
are designed with a view to decreasing the loading on high fan-out 
nets, e.g., clock and read/write ports. By observing the fact that 
only one of the DFFs in the ring counter is activated, the gated-
clock technique has then been  proposed to be applied to the DFFs 
in [6]. In their approach,  every eight DFFs in the ring counter 
are grouped into one block  Then, a “gate” signal is computed for 
each block to gate the  frequently toggled clock signal when the 
block can be inactive so that unnecessary power wasted in clock 
signal transitions is saved.

V. Results
SIMULATION:

SYNTHESIS:
POWER REPORT:

AREA REPORT:
Number of Slices:                      11  out of  10752     0%  
 Number of Slice Flip Flops:       4  out of  21504     0%  
 Number of 4 input LUTs:           21  out of  21504     0%  
 Number of bonded IOBs:            12  out of    448     2%  
 Number of GCLKs:                     1  out of     32     3%  

VI. Conclusion
Finally, an efficient acquisition controlling module for image 
processing applications is programmed in VHDL ,verified 
in XILINX with simulated and synthesized reports. Finally, I 
conclude that above technique validates that this system is totally 
qualified for large-scale industry applications, surveillance and 
safety precaution, which can be used in various engineering 
vehicles’controlling system, and has a broad prospect.
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