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Abstract— Color is always considered to be an important 

attribute in content-based retrieval of images. One of the 

standard ways of extracting a signature from an image is to 

generate a histogram. During retrieval, the histogram of a 

query image is compared with the histogram of each of the 

database images using a standard distance metric. The 

retrieved result is dependent both on the histogram and the 

distance metric. The study of the performance of different 

distance metrics for a number of histograms on a large 

database of images. We use Manhattan distance, Euclidean 

distance, Vector Cosine Angle distance and Histogram 

Intersection distance for performance comparison. The 

results show that the Manhattan distance performs better than 

the other distance metrics for all the five types of histograms. 

The text file generated which contains the pixel values are 

converted to histogram values and using Manhattan method 

they are compared. 
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I. INTRODUCTION 

All human beings have the inherent nature of organizing the 

objects based on their perception. When we have very few 

items to arrange or organize, we can do so manually with 

ease. When the number increases, we need the help of an 

intelligent machine to do the same. In case of non-medical 

images variation in perception can be acceptable, since it may 

not have major impact even if there is some error. However, 

in case of medical images a small error may have serious 

implications, which should not be overlooked. Hence it is 

important to compare medical images “based on the content” 

rather than only on perception. Looking for the contents 

which are not visible to the human eye calls for extracting 

features of the image, storing it in the database and retrieving 

based on the query. 

II. DIFFERENT METHODS OF IMAGE COMPARISON 

In the domain of image retrieval from large databases using 

signatures like histogram, each ‘n’ dimensional feature vector 

may be considered as a point in the ‘n’ dimensional vector 

space. Thus, a feature vector is mapped to a point in   the n-

dimensions. This mapping helps us to perceive the images 

(represented by their feature vectors) as high-dimensional 

points. The advantage of this representation is that one can 

now use different distance metrics for (i) finding similarity 

between two images and (ii) ordering a set of images based 

on their distances from a given image. This enables us to do 

a nearest neighbour search on a large database of images and 

retrieve a result set containing images that are closest matches 

to a user-specified query. It is evident that the images and 

their ordering depend both on the feature extraction method 

as well as on the distance metric used. The best method is the 

Manhattan distance. 

A. Manhattan Distance 

It is also called the L1 distance. If u = (x1, y1) and v = (x2, y2) 

are two points, then the Manhattan Distance between u and v 

is given by, 

𝑀𝐻(𝑢, 𝑣) = ∣ 𝑥1 − 𝑥2 ∣  + ∣ 𝑦1 − 𝑦2 ∣ 
 Instead of two dimensions, if the points have n-

dimensions, such as a = (x1, x2, ..., xn) and b = (y1, y2, ..., yn) 

then the equation can be generalized by defining the 

Manhattan distance between a and b as, 

𝑀𝐻(𝑎, 𝑏) = ∣ 𝑥1 − 𝑦1 ∣  + ∣ 𝑥2 − 𝑦2 ∣  + ⋯ + ∣ 𝑥𝑛 − 𝑦𝑛 ∣ 

= ∑ ∣ 𝑥𝑖 − 𝑦𝑖 ∣

𝑛

𝑖=1

 

 

B. Euclidean Distance 

It is also called the L2 distance. If u(x1, y1) and v(x2, y2) are 

two points, then the Euclidean distance between u and v is 

given by, 

𝐸𝑈(𝑢, 𝑣) =  √(𝑥1 − 𝑥2)2 + (𝑦1 − 𝑦2)2 

 Instead of two dimensions, if the points have n-

dimensions, such as a = (x1, x2, ..., xn) and b = (y1, y2, ...., yn) 

and b then, the equation can be generalized by defining the 

Euclidean distance between a and b as, 

𝐸𝑈(𝑎, 𝑏) =  √(𝑥1 − 𝑦1)2 + (𝑥2 − 𝑦2)2 + ⋯ + (𝑥𝑛 − 𝑦𝑛)2 

C. Histogram Based Retrieval using Manhattan Distance 

One of the most commonly used parameters for image 

comparison is the color or intensity of the image. A histogram 

is the count of the number of pixels at each intensity level over 

the entire image. It is given by, 

ℎ𝑖𝑠𝑡(𝑟𝑘) = 𝑛𝑘 

Where, k=0, 1, 2 …, L-1. 

L is the number of intensity levels. 

nk = number of pixels at grey level rk 

 It plots the number of pixels for each intensity value. 

By looking at the histogram for a specific image, a viewer 

will be able to judge the entire intensity distribution at a 

glance. In histogram matching technique, the histogram of all 

the images in the database are computed and stored in a file. 

When a query image is given, the histogram of the query is 

computed and compared with the stored histograms. For each 

and every image in the database, the distance metric is 

calculated as, 

ℎ𝑖𝑠𝑡𝑑𝑖𝑠𝑡[𝑑𝑎𝑡𝑎𝑠𝑒𝑡]

=  ∑ ∣ ℎ𝑖𝑠𝑡_𝑑𝑎𝑡𝑎𝑠𝑒𝑡[𝑗]

255

𝑗=0

−  ℎ𝑖𝑠𝑡_𝑞𝑢𝑒𝑟𝑦[𝑗] ∣ 

III. ALGORITHM TO COMPARE IMAGES 

1) STEP 1: Read images from database and extract grey 

format pixel information from images using MATLAB. 



Image Comparison using HLS Tool 

 (IJSRD/Vol. 6/Issue 05/2018/154) 

 

 All rights reserved by www.ijsrd.com 677 

2) STEP 2: Using histogram method, calculate the count 

associated with each pixel values in C. 

3) STEP 3: Read in a query image and extract its grey 

format. 

4) STEP 4: Create histograms for each of the grey 

components of the query image. 

5) STEP 5: Compute the Manhattan distance by comparing 

the query image histograms to that of each image in the 

database (Using C). 

6) STEP 6: The conversion of C code to RTL is achieved 

by using HLS tool synthesis tool. 

A. Extraction of Grey Information 

The algorithm was implemented in MATLAB. The grey   

values of an image are obtained when we convert the image 

from rgb to grey. 

B. Histograms 

Once extracted, the bits representing each component of   the 

grey pixel are used to create a histogram. The histogram 

consists of 48 bins where each bin defines a small range of 

pixel values. The value stored in each bin is the number of 

pixels in the image that are within the range. The values in 

each bin is normalized by dividing with the total number of 

pixels in the image. 

C. Comparison 

Once the histograms have been created, Manhattan distances 

are calculated. Differences are calculated for each bit by 

comparing the proportion of pixels of a certain intensity level 

in each level and then these differences are summed together. 

IV. DEVELOPMENT OF PROJECT WITH HLS TOOL 

Algorithms are used in communications, medical, defense, 

high-performance computing, and consumer applications are 

more sophisticated than ever before. This complexity, 

combined with aggressive development and verification 

schedules, challenges even the most experienced RTL teams. 

HLS tool accelerates design implementation and verification 

by enabling C, C++, and System C specifications to be 

directly synthesized into VHDL or Verilog RTL, after 

exploring a multitude of micro-architectures based on design 

requirements. The functional simulation can be performed in 

C, providing order of magnitude acceleration over VHDL or 

Verilog simulation. 

A. System Requirements 

 Ability to read still images using MATLAB. 

 Finding   the   histogram   of   the image using C. 

 Comparison of image using C. 

 Converting C into RTL code using HLS tool. 

 Further   analysis   using   other images. 

B. HLS Tool & Constraints 

Today, most projects start with some form of specification. 

Sometimes this is a simple, written document, but quite 

frequently an executable model is created usually in ANSI C, 

C++ or System C. At this early stage, the specification is 

essentially functional: it contains little to no hardware 

implementation details, and its primary purpose is to validate 

and fine-tune the desired behaviour. Once tested, this 

behavioral model undergoes a several step processes until it 

takes the form of the actual hardware implementation. The 

first step is to define an optimal architecture to implement the 

desired functionality. If the functionality defines "what" the 

system does, the architecture defines "how" the system does 

it, with direct consequences on performance, area, and power 

consumption. After the architecture is defined, the design 

team hand-codes these decisions in the form of a Verilog or 

VHDL RTL description. Short listing among them is very 

difficult process and finding an optimal design among the 

options is even more difficult. These issues are overcome by 

using HLS tool. The HLS tool not only provides the RTL for 

given high level description but also provides a range of 

design options, based on varied optimization levels, which 

the designer can then compare and choose from to suit the 

needs of the specification. The HLS flow that the HLS tool 

uses are as follows: 

1) Design Files:  

When Referring to C based Design, HLS covers all the 3 

standards, i.e. C, C++ and System C. The C based input can 

also include a test bench. This test bench can be used at the C 

validation and can later be reused for RTL verification, 

eliminating the need to write a separate test bench to verify 

the obtained RTL. 

2) Directives & Constraints 

The directives and constraints are specified in the High-Level 

Synthesis: GUI or with the TCL-based command language 

and drive the optimization engine towards the desired 

performance goals and RTL architecture. 

3) Steps to be followed 

The first process performed on the input function is 

elaboration. It is during elaboration that the functionality of 

the C/C++/System C is transformed into generic logic 

structures. In this step the high-level synthesis of the C based 

input is done based on the directives and constraints provided. 

During the synthesis process the HLS tool performs various 

forms of optimizations to output the most optimal solution for 

any given specification. Few of the optimizations performed 

are: 

a) Design Optimization 

If the design is far from Meeting its latency or throughput 

goals, the top-down approach is applied. Applying 

optimizations at higher levels of abstraction and operation is 

more likely to result in large improvements: start reviewing 

the design at the function level and work down towards the 

logic level. If the design is almost achieving its goals, focus 

is given to trying to reduce a few clock cycles or resources. 

In this case, it may be more productive to start at the level of 

logic structures, reviewing if better component selection 

would allow more operations in a cycle or if array accesses 

are causing bottlenecks and work up toward the function 

level. 

b) Functional Optimization 

One of the methods of Functional optimization is function 

pipelining. Function pipelining allows operations to happen 

concurrently: the function does not have to complete all 

operations before it begin the next operation. High-Level 

Synthesis supports the use of latency constraints upon a 

function. When a maximum and/or minimum constraint is 

placed on the function, HLS will try to ensure all operations 
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in the function complete within the range of clock cycles 

specified. 

c) Loop optimization 

There are many methods of achieving loop optimization, few 

of them are unrolling of loops, merging of loops, loop data 

flow pipelining, loop pipelining etc. By default, loops are 

kept rolled in HLS. That is the loops are treated as a single 

entity: all operations in the loop are implemented using the 

same hardware resources for iteration of the loop. HLS 

provides the ability to unroll or partially unroll for-loops i.e. 

for every iteration of the loop and be carried out concurrently. 

HLS provides an ability to merge the loops, with same 

bounds, automatically. All loops create at least one state in 

the FSM. Merging of loops reduces the number of states 

required for the execution of the state. Data flow pipelining 

allows loops which are sequential in nature to operate 

concurrently at the 

 RTL. The loop pipelining involves executing the 

functions within a loop concurrently. Provided there are no 

data dependencies. 

 Arbitrary precision data types: C data types are on 

8-bit boundaries (8, 16, 32, 64 bits) but RTL operations 

support arbitrary data types. HLS has a mechanism to allow 

arbitrary precision data types. The point to be noted here is 

that all these optimizations are done on the RTL obtained 

from the tool as output, unlike the traditional synthesis 

process where in the RTL is first hand coded and the 

optimization step is then automated. It must be noted that 

though the HLS tool supports a wide range of C constructs 

but not all C constructs can be synthesized. In order to be 

synthesized, the C function must contain the entire 

functionality of the design the C constructs must be of 

fixed/bounded size and implementation of those constructs 

unambiguous. 

1) RTL Output 

The RTL output is written automatically after the successful 

completion of synthesis. High-Level Synthesis supports three 

hardware description language standards: Verilog, System 

Verilog, and System C. 

2) Verification 

Verification in an HLS flow can be separated into two 

discrete processes. Pre-synthesis validation which validates 

the C program correctly implements the required 

functionality and post-synthesis verification which verifies 

the RTL is correct. Post-synthesis verification can be 

automated through the use of the cosim design feature which 

can re-use the pre-synthesis test bench to perform verification 

on the output RTL. The following is required in order to use 

the cosim design feature successfully: The correct interface 

synthesis options must be selected. The test bench must be 

self-checking and return a value of 0. Any 3rd-party 

simulators must be available in the search path. Few of the 

RTL simulators that are supported are NCSim, ModelSim, 

ISim, Riviera, VCS etc. 

3) Implementation Output 

The final RTL output files are created using the RTL Export 

feature. The RTL files are written to the solution 

implementation directory and are additionally packaged in 

one of three Xilinx IP formats: 

 IP-XACT format, which can be imported into the IP 

catalogue. 

 Pcore format, which can be imported into Xilinx 

Platform Studio. 

 System Generator format, which can be imported into 

System Generator for DSP. 

V. RESULTS 

The image was converted to text using MATLAB. The text 

consists of pixel values of the image. The pixel values were 

then converted to histogram frequency counts and the images 

were compared. The output obtained was successful. The 

image comparison technique designed can be implemented 

using FPGA. Histogram method and then Manhattan method 

was used to compare the image but other comparison 

algorithms can be used to compare the images. Different 

optimization techniques can be used to compare the results 

and select the most optimized design. 
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