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ABSTRACT 
This paper presents a method that proposes the composition of the Map-Reduce algorithm and the Hough 

Transform method to research particular features of shape in the Big Data of images. We introduce the first 

formal translation of the Hough Transform method into the Map-Reduce pattern. The Hough transform is 

applied to one image or to several images in parallel. The context of the application of this method concerns Big 

Data that requires Map-Reduce functions to improve the processing time and the need of object detection in 

noisy pictures with the Hough Transform method. 
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I. INTRODUCTION 
Hough Transform is a recognition method  

introduced by Paul Hough [1] in 1962. Originally the 

method concerns the detection of straight line in a 

noisy picture. Hough transform is very known in 

object detection in  noisy pictures : the method is 

based on two spaces an image space and a parameter 

space, often called the accumulator which is simply a 

matrix. In the initial definition of Hough Transform, a 

point (x, y) in a image space indicates a line b=y-ax of 

the parameter space where the pairs (a,b) are a set of 

points of a line in the parameter space. 

Many variant of Hough Transform have been 

proposed in [8, 9, 11]. Standard Hough Transform 

improves the classic Hough transform in taking a 

detection of vertical line into account. The standard 

Hough Transform associate a point (x, y) in a image 

space to a sinusoid curve p= x. cos (α) +y. sin (α) in a 

image space. SERE and others in [8, 9] introduced an 

extension of Standard Hough Transform, based on 

geometry objects for analytical straight line 

recognition. Some works have concerned the influence 

of the image digitalization on the parameter space. 

Several quantizations of parameter space have been 

established to improve detection quality. The number 

of votes to increase in the parameter space that 

depends on a fuzzy set definition has been proposed 

by Jayanta Basak and others in [19]. 

 A review of Hough transform has been 

introduced by Henri Maître [5] to have a generalized 

definition the Hough transform and in 2014, a survey 

of Hough Transform has also been studied by P. 

Mukhopadhyay and others in [18].  

In 2006, the generalized preimage has been 

proposed by Martine Dexet [7] for analytical straight 

hyperplane [3, 4] recognition. The Dexet„s method 

does not consider the quantization of  parameter 

space.  

The Hough transform method has been 

generalized for others shapes detection such as circles, 

ellipse [16, 17]. Duda and others in [4,10] have also 

proposed a generalization of Hough Transform to take 

the recognition of arbitrary objects into account. There 

are also many applications such as probabilistic 

Hough Transform [6, 12] proposed in the OpenCV 

library, iris and characters recognition. 

Data analysis becomes more important in 

scientific domains. The Map-Reduce Framework 

introduced in 2004, by Dean and others in [13] to 

process a large data distributed in a cluster of 

machines for Google : Google uses Map-reduce, to 

realize some statistical computing in Google translate, 

in clustering of Google news or to analyze images 

from satellites. Many works on Map-Reduce 

Framework have been proposed : Map-Reduce has 

been used to detect networks congestion, to translate 

SQL query into the form of Map-Reduce Framework. 

Moreover, there are also technologies using 

Big Data and Map-Reduce Pattern. Hadoop is an 

implementation of Map-Reduce Framework, written in 

Java and tested in Yahoo‟s cluster, introduced by  

Apache Software Foundation. There are many no SQL 

databases used with the Map-Reduce Framework such 

that MongoDB, Hive. There are also others 

implementation of Map-Reduce such as Skynet, 

Disco, FileMap, Themis. 
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Due to the number of data in scientific 

domains, it becomes clear to take suitable method 

considering the processing time. During long time, 

scientists have worked on the implementation of the 

Hough Transform method : many methods with the 

adequate quantization have been proposed in this 

sense (see a survey of Hough Transform in [18] ). The 

image size and its resolution, the shape complexity 

play on parameter space size and quantization, 

increasing the time to perform  large data. In [20] J. 

Illingworth and  others expose a survey of efficient 

Hough Transform methods  explainning  

disadvantages of  the implementation of Hough 

Transform through a  large storage and computional 

requirements because of  the  large accumulator array 

:  For example, for the determination of q parameters, 

we  need q dimensional space. If each parameter is to 

be resolved into m intervals, the accumulator array 

will have m
q
 cells. If data are constituted of many files 

of pictures (for instance k files) to be processed by 

Hough Transform, we‟ll have a long processing time 

because the cell number to process becomes k. m
q
.  

Our method is suitable in the processing of 

many data, by the Hough Transform at the same time. 

In  classical Hough Transform,  we analyze one 

picture.  With several pictures, we go in sequential to 

process images one by one or to realize  threads. Here, 

we propose an alternative to process all the data at the 

same time using the Map-reduce Framework. The 

efficiency and the scability of the Map-reduce 

Framework have been studied by Dean and others in 

[13]: In our case the picture is converted to data of 

pairs (a, b) stored in a file like a file of words 

proposed by Dean and others in [13]. 

This paper concerns the need of performance 

to process many images with the Hough transform 

method. Our purpose is to use the Hough Transform 

to detect objects in a large data of pictures and to 

introduce the benefit of the Map-Reduce Framework 

to improve the processing time. The object detected 

could be in any form : that allows to choose the 

suitable Hough Transform and then the corresponding 

characteristics of the parameter space. 

A definition of Map-Reduce Pattern and 

Hough transforms are presented in the section 2, 

named preliminaries. In the section 3, we‟ll focus on 

the description of the combinaison (composition) of 

the Map-Reduce algorithm and the Hough Transform 

method. The section 4 and  the  section 5 show 

respectively  an  extension  and  an example of  the  

proposed method. 

 

II. PRELIMINARIES 
This section focuses on the Map-Reduce 

algorithm and the Hough Transform method. 

 

A. Map-Reduce 

The Map-reduce framework is constituted of 

three phases : the map function, the shuffle function 

and the reduce function. The figure 1 illustrates  the 

phases of  Map-Reduce Framework. 

 

 
Figure 1 : The Map-Reduce Framework 

In our proposed idea, the data in entry are  a 

set of files and each file contains a set of pairs (X, Y).  

 

1) The Map phase: the Map phase consists of a map 

function.  

 

Definition (Map function): A mapper is a function 

which accepts as input a single key-value pair (k, v) 

and produces as output a list of key-value pairs 

(k0 , v0) ,(k1 , v1) , ... ,(kn− 1 ,vn− 1) ,(kn ,vn) . 

It takes a pair (k, v) and returns a set of  pair (ki, vi). 

The map phase realizes Hough transformation. Let f 

be this function. We have f(k, v)={(ki, vi)…}. 

Then, a pair (k, v) is associated to a set of pairs (ki, 

vi). 

For example, a shape is a set of point (center of a 

pixel) (x0, x1),  of the image. In 2D space the Hough 

transform is defined by 
1

y =
1

x -(
0

x .
0

y ). The Map 

function creates for each pair (x0, x1), a set of (y0, y1) 

points of the parameter space.  

 

2) The Shuffle phase : this shuffle phase  begins after 

the map function and before  the reduce function. The 

shuffle phase consist of grouping together the pairs 

(k', v') to produce  the pairs that have the same key 

such as in the example : the pair (w0 , v01) , (w0 , v02) 

becomes (w0 , <v01, v02>) ;  the pair  (w1 , v11), (w1 , 

v12) becomes (w1 , <v11, v12>) ; the pair (w2 , v21), (w2 , 

v22) becomes (w2 , <v21, v22>) 

 

3) The reduce phase: the reduce phase consist of  

final functions of Map-Reduce  Framework.  

 

Definition (Reduce function): A reduce component 

is a function which accepts as input a key k and a list 

of values {
0

v , 
1

v ,…,
1n

v , 
n

v } and produces as 

output the same key and a new list of values {
0
'v , 

1
'v ,…,

1
'

k
v , 

k
v ' } with k ≤ n. 

If  the constraint k ≤ n is true,  there will be  a 
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reduction. 

 Let + be an operator. The reduce function 

takes a pair (k', <a0, a1,..., an-1, an>) to produce a pair 

(k', a0+a1+...+an-1+an). All the resulting pairs are stored 

in an output file. 

In the composition of the Map-Reduce 

algorithm and  the  Hough Transform method, much 

flows appear in the shuffle part. The Map-Reduce 

pattern is a parallellism of a set of map functions 

followed by a parallellism of a set of reduce functions.  

 

B. Hough Transform 

There are several variants of Hough 

Transform. We present in this section, the Hough 

Transform method for the detection of straight lines, 

circles and ellipses named parameter Hough 

Transform.  

 

1) Hough Transform for straight line : A straight  

line is a particular case in 2 dimensional space of  a 

straight  hyperplane. There are two definitions of 

Hough Transform for straight line detection. The first 

one uses the equation : 
1

y =
1

x -(
0

x .
0

y ) where M (x0, 

x1) is a point of  the straight line and the second one, 

named the standard Hough Transform is based on the 

equation :  

)sin(.)cos(.  yx  (1) 

The accumulator is quantified according to 

the image space dimension. If (x, y) or (x0, x1) is fixed 

data, we have in the parameter space an 

approximation contraint for each found parameters of 

the straight line definition. 

For classical Hough Transform, we have  :  

   
max00min0

yyy   ,    
max11min1

yyy   

(2)  

For  Standard Hough Transform, we have : 

maxmin
   , 

maxmin
  (3) 

The generalized Hough Transform in 2 

dimensional space, proposed by Martine Dexet in her 

thesis in 2006 transforms a point X (x0, x1,...,xn-1, xn) 

to a set of points Y (y0, y1,...,yn-1, yn) in the parameter 

space by the relation :  

n
y =

n
x -(

k

nk

k

k
yx .

1

0





 ) (4) 

In this case, we have an approximation of 

parameters space that leads to an object in n 

dimensional space : 

   
maxmin iii

yyy  (5) 

2) Hough Transform for  circle detection : 

A circle is defined by the equation :  

 

    222

Rbyax   (6) 

 

Hence, three parameters (a, b, R)  lead to 3 

dimensional parameter space such that :  

maxmin
aaa  ,   

maxmin
bbb   

and 

maxmin
RRR   (7) 

 

3) Hough Transform method  for ellipse detection: 

The ellipse definition is  defined by the relation: 

1
2

2

2

2


b

y

a

x
   (8) 

The parameter is a pair (a, b) verifying 

maxmin
aaa  and 

maxmin
bbb   (9) 

In the classical Hough transform, given the 

parametric form of a curve in the image space, all 

possible sets of parameter values are computed in the 

parameter space, for each object pixel lying on the 

curve or the line segment. The image resolution leads 

to many pairs contained in the files. The parameter 

space quantization has an impact in the terms of the 

number pairs produced by the map function.  

In this paper, we establish a relation between 

Hough Transform and Map-Reduce by applying the 

Hough transform in the recognition of objects, 

precisely straight line or circles, in the context of a lot 

of data in a file. In the composition of the Map-

Reduce algorithm and the Hough Transform, each 

element plays its role: The Hough Transform in the 

detection of objects in a noisy picture and the Map-

Reduce algorithm in the case of Big Data to improve 

the processing time. 

 

III. DESCRIPTION OF THE COMPOSITION 

OF THE HOUGH TRANSFORM  

METHOD AND THE MAP-REDUCE 

ALGORITHM 
This section shows how to make the 

composition of  the Hough Transform method and the 

Map-Reduce Framework. 

One of the question  that appears in using the 

Map-Reduce framework implemented with the 

Hadoop is how to represent the complex type, as a 

class in oriented programming (not elementary type, 

as string or int). Because Hadoop does not propose a 

solution for the complex type. Here in our proposed 

method, the used type is a string. A pair will be 

represented by a String. A pair (a, b) will be equal to a 

pair (c, d) if a String (a, b) noticed “(a, b)”  is equal to 

a string (c, d) noticed “(c, d)”. This relation will have 

an importance in the intermediate phase in order to 

sort the data resulting of the map function. Our 

method follows the phases of the figure 2.  

We insert into the map function and the 

reduce function instructions to obtain the data of the 
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accumulator. These instructions will be presented 

forward in the form of  algorithms in the next 

paragraph. 

 

 
Figure 2:  Hough Transform and Map-Reduce 

1) Conversion to a set of pairs : At this phase, the set 

of files is converted to a set of pairs to create  entry 

data for  map functions. It consists of reading  pictures 

and to retray the coordinates of its points (pixel 

centers) located on a contour. 

 Let I be an image. A shape is a set of points (x0, 

x1,...,xn-1, xn) representing the center of pixels. All the 

(n+1) tuples (x0, x1,...,xn-1, xn) point in the shape are 

converted to a file containing pairs.  

 

 
Figure 3 : the file of pairs 

 

In the terms of programming, before setting 

up the execution of the proposed method, all the 

image files must be processed to extract contours and 

to create files   containing the pairs (k, v). The 

following algorithm 1 give instructions about how to 

represent a point and how to create a list of pixels 

represented the contour formed by the shape. A 

contour is a variation of the intensity of the pixels 

showing separated groups of pixels. 

 

Table I Algorithm of the creation of pairs 

Algorithm 1 : creation of the pairs in a file 

 

// this function adds a pair to a file 

function addFile(string A, File F ){ 

 Open(F, “W”); 

 Write (A, F); // this line adds a pair to a 

file 

close(F); 

} 

// This function looks for the points on the 

shape   

 // contour  and adds them to a file F. 

function imageToFile(Image I, File F){ 

string result 

Open(F, “w”) 

 For ( int x=0, x<width, x=x+Δa) 

     For (int y=0, y<height, y=y+Δb) 

         if (I(x, y) ≥α){ 

            result=”(“+astring(x)+“, 

“+astring(y)+”)” 

             addFile(result, F)  

          } 

close(F); 

}  

int main () { 

File S 

File I=get(“urlimage1”) ;// initial image 

imageToFile(I, S) ; 

return 1; 

} ; 

 

We see in  the algorithm only one file of 

pairs is produced corresponding to one file of image 

data. Suppose that in the case of several files of image 

data. It appears necessary to indicate to the map 

function and to the reduce function the specified file 

which is currently processing. In this manner, the 

framework Map-Reduce reduces the data for the same 

original file because each image space corresponds to 

a one parameter space. 

Suppose that the image data is a set of image 

files that is I={
1

I , 
2

I ,…,
1k

I , 
k

I } a set of k images. 

What will be the definition of the map function and 

the reduce function?. Our method does not work 

directly on the set of images I.  The set of images (I) 

corresponds to a set of files (F) that contains the data 

of the contours named F={
1

F , 
2

F ,…,
1n

F , 
n

F }. 

The number of files  noticed  card (F) does not depend 

on the number of images (card(I)) : it is possible to 

have an image of I associated to a file of F or not. The 

figure 4 gives a relation between the set I and the set 

F. A set of images data can also be stored in one file 

of pairs. 
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Figure 4: The relation between I and F 

 

The set I is a set of images. The data in each 

file of F are pairs in the form (
m

I , (x, y)) where 
m

I  

(x, y) ≥α that means the point (x, y) is on a point of the 

contour (shape) in the Image 
m

I  . The map function 

takes a parameter (string key, string values) where key 

is a variable indicating the name of a file 
i

F  and  

values is a variable corresponding to the data in the 

form (
m

I , (x, y))  in 
i

F .  

Table 1 Algorithm of the creation of pairs 

Algorithm 4 creation of the pairs in the file F, in 

the case of several images 

Let I be a set of images such that  

 I={
1

I , 
2

I ,…,
1k

I , 
k

I }  .  

Let F be a set of files of pairs such that 

 F={
1

F , 
2

F ,…,
1n

F , 
n

F }. 

// this function adds a pair to a file 

function addFile(string A, File F ){ 

 choose a file Fi of F for writting 

 Write (A,  Fi ); 

close( Fi ); 

} 

// This function looks for the points of the contour 

of a shape and add  //them to a file F. 

function imageToFile(Image I, File F){ 

string result ; 

 for each (x, y) in a opened file Ik of I for reading 

         if (Ik(x, y) ≥α){ 

               result=”(“+“Ik“+“, “+”(“+astring(x)+“, 

“+astring(y)+”)”+”)” 

                addFile(result, F)  

          } 

close( Ik ); 

}  

begin  

 I={
1

I , 
2

I ,…,
1k

I , 
k

I }  .  

 F={
1

F , 
2

F ,…,
1n

F , 
n

F }. 

imageToFile(I, F) ; 

end; 

 

2) Map phase : In  the map function, we  define a 

quantization to divide the x-axis and the y-axis. The 

number of cells (a, b) in the accumulator depends on 

the quantization of the accumulator. More the 

quantization is smaller more the  number of data 

produced by the map function is important. The map 

function  realizes  the Hough Transform method. 

The map function reads the pairs (
m

I , (x, y)) 

and produces the pairs ( (
m

I , (a, b)), 1) that is a pair 

of type (string, string) where (a, b) verify b=y-ax,  

amin≤a≤amax and  bmin≤b≤bmax. amin, amax, bmin, bmax are 

the approximation value of the accumulator to 

represent a, b : they depend on the  quantization of the 

accumulator. That means in some cases a≈( amin  |amax) 

and b≈( bmin  |bmax). 

The intermediate partitioner between the map 

function and the reduce function analyzes the pairs ( 

(
m

I , (a, b)), sorts and groups the pairs that have the 

same (
m

I , (a, b)). We noticed here that (
m

I , (a, b)), 

has a type string. After the partioning and before the 

beginning of reduce functions, the data look like for 

example : ( (
1

I , (a, b)), <1,1,1>) , ( (
2

I , (c, d)), 

<1,1>) , ( (
k

I , (e, f)), <1,1,1, 1>)  

 

3) Reduce phase : the reduce function computes all 

the peak points in the accumulator. It is possible to 

consider o in the instructions of  reduce function, the 

cells where the vote number is superior to 1 or 

superior to a value λ (a threshold).  

The reduce function will start if all the map function 

ends.  

Before  beginning reduce functions, the data are sorted 

and grouped.  

In the ouput file, there are a set of pairs. The 

size of the list of values is reduced following the 

constraint k ≤ n (in the definition of the reduce 

function). 

The role of reduce functions is to add values 

or to perform the values 1. For example,  the input 

value ( (
1

I , (a, b)), <1,1,1>) of  the reduce function 

becomes the ouput  value ( (
1

I , (a, b)), <3>) . In this 

manner, the ouput file of reduce functions contains 

original image references, the references of  

accumulator cells and its votes numbers.  

The following  tables   give details  about the 

Map and Reduce functions in order  to realize Hough 

Transform. Suppose that we have  an image in 2 

dimensional space, with the size Width x Height. 
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Table 2 The Map-Reduce Algorithm 

Algorithm 2 : the map function and the reduce 

function in a case of one file. 

map(String key, String value) 

// key: document name  

// value: document contents that the differents 

pairs  

begin  

  int a ; 

  int b ; 

  String result ; 

for each pair (x, y) in value  

  begin 

     for a=0 to width with Δa as a step  do 

         for b=0 to height  with Δb as a step do  

                if (b≈y-ax) // this relation could change 

according to the // Hough transform definition 

                        result =”( ”+AsString(a)+” ,”+ 

AsString(b)+” )” 

                         EmitIntermediate( result, “1”);  

                   endif 

            endfor 

    endfor 

  end 

end 

 

reduce(String key, Iterator values):  

// key: a word  

// values: a list of counts  

begin  

 int peak= 0;  

 String result 

for each v in values  

       peak = ParseInt(v)+peak;  

endfor 

      result =”(“+key+”,“+AsString(peak)+”)”; 

      Emit(AsString(result)); 

End 

 

Table 3 The Map-Reduce Algorithm 

Algorithm 5 : the map function and the reduce 

function in a case of several files 

map(String key, String value) 

// key: the document name  

// value: the document contents  

begin  

  int a ; 

  int b ; 

  String result ; 

  String resultfinal ; 

for each pair (M, N) in value  

X=GETXFloatValue(N)// This function returns the 

float value x at the position // N[i] 

Y=GETYFloatValue(N)// This function returns the 

float value y at the position // N[j] 

 

     for a=0 to width with Δa as a step do //width is 

the accumulator width 

         for b=0 to height with Δb as a step do // 

height is the accumulator height  

                if (b≈Y-aX) // this relation could change 

according to the Hough  //transform definition 

                           result=”( ”+AsString(a)+” ,”+ 

AsString(b)+” )” 

                           resultfinal =”( ”+M+” 

,”+result+” )” 

                           EmitIntermediate( resultfinal , 

“1”);  

                endif 

         endfor 

   endfor 

endfor 

end 

 

Reduce(String key, Iterator values):  

// key: a word  

// values: a list of counts  

 

begin  

 int peak= 0;  

 String result 

for each v in values:  

   peak += ParseInt(v);  

endfor 

result =”( ”+key+”,“+AsString(peak) +” )”; 

Emit(AsString(result)); 

End 

 

We notice that Δa and Δb define the 

quantization of the parameter space (accumulator) : 

Δa and Δb are respectively the length of the two sides 

of a rectangular cell of the accumulator. 

 

4) Recognition phase : the  remaining phase consist 

of the detection of pairs in the ouput file. The next 

algorithm gives instructions to detect the pairs that 

have a high vote or a number of vote superior to a 

threshold. 

 

Table 4 The Detection Of Peak Points 

Algorithm 3 : the detection of pairs that have 

maximal vote numbers in the output file. 

Detection ( File ouputFile ) 

Variables  

             Pair (k, v) 

             Set F // this set contains the pairs of 

parameters 

Begin 

          Open( ouputFile, “R”) 

          While (non EOF(ouputFile)  
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               (k, v)<-read(ouputFile); 

             if (v>=threshold)  

                    add(F,(k,v));  

        endWhile 

       close (outputFile) 

end  

 

 

The proposed algorithms focus on the  

shapes based on  two parameter definitions. 

 

IV. EXTENSION OF  PROPOSED 

METHOD 
Suppose that the definition of an object 

takes a generalized parameter in the form (b0, 

b1,...,bn-1, bn) with k+1 parameters.  Let A be the 

point (x0, x1,...,xn-1, xn), the center of an hypervoxel, 

in n+1 dimensional image space. The conversion of 

the point A of the image I in the type string will 

give the data (I, (x0, x1,...,xn-1, xn) ). The map 

function generates the set of data ((I, (b0, b1,...,bn-1, 

bn)), 1). The shuffle phase between the map 

function and the reduce function groups the data : 

for example the data ((I, (b0, b1,...,bn-1, bn)), 1)and 

((I, (b0, b1,...,bn-1, bn)), 1)  produces  the data  ((I, 

(b0, b1,...,bn-1, bn)), 1),<1, 1>). That is computed by 

the reduce function obtain the result ((I, (b0, 

b1,...,bn-1, bn)), <2>).  

The peak points are produced 

progressively by the reduce functions : we don„t 

need to wait the end of all the reduce functions to 

start the object recognition in the image space. 

 

V. ILLUSTRATION BY AN EXAMPLE 
Suppose that we have three files of image 

data, having the same size Witdh x Height, named 

I0, I1, I2.  The file  I0  contains the data (entry data) : 

(1, 1), (2, 2), (3, 3), (4, 4),  (5, 5) ; the file  I1 

contains the data : (1, 1), (2, 1), (3, 1), (4, 1),  (5, 1) 

and the file I2 :  (1, 1), (1, 2), (1, 3), (1, 4),  (1, 5). 

In each  file  I0, I1, I2 , the entry data representation  

gives a straight line in  the image space. In  

parameter space, we consider the equation p=x cos 

(α)+ y sin (α). That gives the following 

representation respectively for I0, I1, I2 :   

 
Figure 5 : the points generated by the map function 

for  the  image I0 

 

 
 

Figure 6 : the points generated by the map function 

for  the  image I1 

 

 
Figure 7 : the points generated by the map function 

for the image I2 

 

Each image is read by one map function : with 

the three images, we are going to use three map 

functions. 

 

The data of these graphics are summarized in the 

below table : 
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Figure 8 : the output data of the map function 

 

The quantization of parameter space plays 

on the number of data produced by the map 

functions.  

Moreover, if we change the approximation 

of the value p, the curves in parameter space will 

change as follows for example. 

 

 
Figure 9 : the points generated by the map function 

for the image I0 

 

 
Figure 10 :  the points generated by the map function for the image I1 

 

 
Figure 11 : the points generated by the map function for the image I2 

 

A quantization of the parameter p creates several groups of values p. The figure 12 gives the values α 

(we notice that the curves in parameter space are periodic) in taking the approximation of the values p into 

account, the pairs that will be computed by the reduce functions to obtain peak points in  parameter space : 

suppose that   the threshold is 3, for I0, the reduce function will produce ((2.333, 0) 5), for I1  we will have ((1.4, 

1),3) and ((1.8666,0)3) and for I2,  the pair ((2.8,0) 3). 

 

 
Figure 12 : the parameter p values (in green color) detected by the reduce functions in each image . 
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The time complexity of computing pictures to a file of pairs is O(n
2
). The recognition phase is realized in O(n) 

according of  the number of  peak points. Finaly, the time complexity depends on the number of pixels verifying 

the condition I(x, y)≥α, the quantization of parameter space, included in the time complexity of Map-Reduce 

algorithm. The same analysis might be generalized to others Hough Transform following the Map-Reduce 

Framework. 

 

VI. CONCLUSION 
The definition of the Hough Transform 

method based on a Map-reduce algorithm, to detect 

straight lines in multiple noisy pictures has been 

presented in this paper. 

 

 

In perspective, the Hadoop 

implementation of the Hough transform method for 

the detection of circles and ellipses and the 

generalized Hough Transform still remain to do, 

following the proposed Map-reduce algorithm, in 

the case of large data. 

A study of Hough Transform in relation 

with the fuzzy set or the gröbner „s basis might give 

interesting results. 
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