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Ml'l'BOD OJ' MON:CTOR:IN'G TllB QUALITY 

OP DISTRIIU'l'ID DIGITAL IMAGES BX DETECTING 

FALSE CON'l'QURS 

s The present invention relat.es to a method of 

monitoring the quality of distributed digital images by 

detecting and highlighting false contours. 

The coding methods currently employed in digital 

video picture transmission services have significantly 

10 reduced the quantity of information to be transmitted. 

On the other hand, this reduction in the quantity 

of information leads to an irrecoverable loss in ·quality 

of the image as received and reproduced when compared t·o 

the source image. The magnitude of the defects generated 

IS in this way depends on the bit rate allocated to the coder 

and on the complexity of the_ image, as defined in terms of 

movement, brightness and texture in particular. 

For technical reasons or for reasons of 

responsibility for the service distributed, it is 

20 necessary· to evaluate continuously the quality level of 

the digital video signal transmitted. 

2S 

Subjective evaluation methods relying on 

assessment by a human operative are currently widely used. 

They are costly and are not always totally reliable. 

Consequently, it has appeared desirable to develop 

automatic measuring methods. 

One automatic measuring method consists in 

differentially analysing a reference image and the image 

to pe evaluated and allows for the human visual perception 

30. app~ratus. This solution is somewhat impractical, however,_· 
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because it requires the reference image to be available at 

the receiver. 

A second feasible solution is based on an a priori 

knowledge .of defects generated by the coding/decoding 

s system and using statistical methods to assess the quality 

level of the signal by measuring the rate of occurrence of 

the defects. 

·This applies in particular defects 

corresponding to a false contour effect generated over all 

10 or part of the image during the coding process . In the 

course of the aforementioned process, at the time of 

discrete cosine transform (DCT) coding, the digital image 

to be coded is first divided into image blocks of fixed 

size. The image blocks are then coded and quantised. 

15 During decoding of the image, ·spatial · distortion between 

more or less perfectly reproduced blocks causes horizontal 

and/or vertical false contour effects, manifested 

completely or incompletely in the received decoded image 

by a spurious grid. 

20 The techniques employed in the first solution 

enta.il lengthy .and costly subjective evaluation. Also, 

present-day bit stream analysers, which are needed to 

analys·e the receive images, do not provide all of the 

information needed to monitor the perceived visual quality 

25 and correct functioning of the service. In fac·t, few such 

analysers are capable of reflecting the perceived final 

quality of the received images. 

Where differential analysis techniques are 

concerned, differential objective models require the non-

30 coded source image to be available at the receiver, as 

previously mentioned. For this reason, the sequences 
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analysed are necessarily of short duration, of the order 

of one second, and are therefore not representative of the 

6ervic-e evaluated. Some defects therefore escape analysis 

and in particul.ar there remain problems with synchronising 

s the source and coded images. 

Finally, because of the shortness of the sequences 

analysed, the analysis performed . is generally 

discontinuous and serious errors can therefore escape 

analysis. 

IO The techniques employed in the second solution 

appear to be even less developed. 

They include the technique described in patent 

application EP O 797 349 in which the object of the 

technique described is to highlight a block ef feet by 

15 gradient calculation using a Sobel filter and thereby to 

obtain a mask of the global and local contours. In the 

aforementioned method, the block effect, substantially 

corresponding to the false contour effect, is 

discriminat.ed on the basis of false contour information 

20 which is part of the filtering window, which has a 

particular dimension. 

One obj-ect of the present invention is to remedy 

the drawbacks of the prior art techniques. 

Another obj.ect of ·the present invention is to 

25 provide a method that -can be used in real time to monitor 

the quality of distributed digital images by detecting 

false contours. 

Another object of the present invention is to 

provide a sui generis method of monitoring the quality of 

30 distribut-ed digital images based on statistically 

analysing the content of usable images of a digit~~ video 
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sequence with no reference t·o any source. image or to any 

source image coding block dimension. 

Another object of the present invention is to 
provide a method which can be used on-line to monitor the 

5 quality of distributed digital image·s by detec·ting false. 

contours, with no disruption of the provision of the 

distributed service. 

Another object of the present invention is ·to 

provide a method of monitoring the quality of distri.bu·t-ed 

10 digital images by detecting false .contours that enables 

the provision of a distributed digital video image 

surveillance servi~e. 

The method in accordanc.e with -the present 

invention of monitoring the quality of digital images 

15 coded by blocks of pixels when the coding process 

generates a false contour phenomenon when the image is 

decoded and reproduced is noteworthy in -that, for each 

successive current image, it calculates an image average 

speed vector representative of the average speed of pixels 

20 represented by at least one of their luminance, 

respectively cbrominance, components, between said current 

·image and the pr.eceding image, detecting in at least one 

reference direction of said current image a false contour 

effect on the basis of a criterion dis.criminating the 

25 luminance, respectiv:ely chrominance, component difference 

between adjacent pixels of adjacent groups of pixels, and 

cal·culating a visibility coefficient of at least one 

current image from the value of the current image aver~ge 

speed vector and psycho-visual criteria relating to the 

30 existence of the false contour ef feet in the reference 

direction. 
.. 

•. 
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The method according to the present invention can 

be applied to the surveillance and management of broadcast 

and distributed digital vi-deo images with real time 

intervention. 

The ·method according to the present invention will 

be better understood after reading the description and 

examining the drawings, in which: 

- ·figure 1 is a flowchart showing one example of a 

method in accordance with the present invention for 

10 monitoring the quality of distributed digital images by 

detecting fal~e contours; 

figures 2a · to 2d relate to details of the 

implementation of a method of. calculating the image 

average speed vector specifically suitable for -the method 

15 according to the present invention; 

20 

25 

- figures 3a, 3b and 3c relate to details of the 

implementation of a specific method of calculating the 

false cont:our effect . in .. a reference direction of the 

image; 

figures 4a and 4b relate to details of the 

implementation of a specific method of calculating a 

visibility coefficient as a function of the image average 

speed vector and psycho-visual criteria f.or an image or a 

group of image·s; and 

- figure 5 shows one example of a dev:Lce according 

to the present invention for monitoring the quality of 

distributed digital images by detecting false contours. 

The method in accordance with the present 

invention of monitoring ~he quality of digital images will 

30 now be described in more detail with reference to figure 1 

and the subsequent figures. 
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The method according to the present invention can 

be applied to any digital signal representative of 

successive images In, In-1, where In-1 represents the 

preceding image and In represents the current image of a 

5 succession of digital images. 

The digital images are conventionally coded. by 

blocks of pixels and the coding process can generate a 

false contour phenomenon when each image received after 

distribution is decoded and reproduced. The false contours 

10 can take the form of complete or incomplete reticulation 

of the image in the form of a grid with a mesh having the 

dimensions of the blocks of pixels used to code the image 

on transmission. 

For a given succession of images, and starting 

15 with a digital signal· s shown in figure 1 supporting 

successive images In and In-11 a step A of the method 

according to the present invention consists of calculating 

for each successive current image an image average speed 

vector representative of the average speed of -pixels 

20 represented by at leas-t one of their luminance and/ or 

chrominance components. The image average speed vector is 

calculated from the current image In and the preceding 

image In-1• 

To implement the aforementioned step A, the signal 

25 s can be any image coding digital signal and in particular 

a 4:2:2 format digital video signal, for example, alt:tJ_ough 

this example is not limiting on the invention. To 

implement the method according to the present invention it 

is sufficient for.the digital signal supporting successive 

30 images to include separable lum~-nance Y and chrominance 

Cr, Cb components of the video signal. 

·' 
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Thus, the method in accordance with the invention 

of calculating the image average speed vector in ·step A 

can be carried out for each of the luminance and/or 

chrominance components in parallel and the calculation 

s results can then be used separately or in combination. 

Using the calculation results separately lightens the 

calculation workload, whereas using them in combination 

provides more accurate values repre·sentative of the 

aforementioned image average speed vector. 

10 At the end of step A, there is available an image 

15 

average speed vector denoted in the following general form 

for one of the luminance, respectively chrominance, 

components: 

Step A is followed by a calculation step B t·o 

detect a false contour ef feet in at least one reference 

direction of the current image In. The false contour 

effect is calculated acc~rding to a criterion for 

20 discriminating the luminance and/or chrominance component 

difference between adjacent pixels of adjacent groups of 

pixels in the aforementioned reference direction. The 

false contour effect is denoted EFCin for a false contour 

effect consisting of a grid extending partly or 

25 substantially totally in the vertical direction of 

scanning successive lines. 

The reference direction can be either the line 

scanning direction, i.e. the horizontal direction, and/or 

the frame scanning direction, i.e. the vertical direction, 

30 of the current image In. 
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Step B, and naturally step A, are followed· by a 

step ·c of calculating a visibility coefficient for at 

least one current image In from the current image average 

speed vector VMn (In, In-i> and psycho-visual criteria 

5 relating to the existence of the false contour ef feet in 

the aforementioned reference direction, i.e. from the 

value EFCxn. 

The visibility coefficient is denoted Kv in figure 

1 and its value is explained later in the des.cription. 

10 Although steps A and B are shown a·s executed 

15 

successively in figur-e 1, by way of example, the order of 

execution of these steps .. can be reversed. Also, these 

steps can be executed in parallel, by implementing a 

process for execution of separate tasks. 

The method in accordance with . .the present 

invention will now be described with reference to figures 

2a to 2d, 3a to 3c and 4a, 4b and, in order not to burden 

the description as a whole, in the non-limiting situation 

in which step A uses the luminance component Y and the 

20 reference direction chosen is the vertical frame scanning 

direction, for example. 

The method according to the present invention 

applies to sequences of successive digital images In which 

have a size of NxM pixels where N is the number of line~ 

25 and M is the number of columns, X designates the 

horizontal direction and Y ·designates the vertical 

direction. 

With regard to implementing step A to calculate 

the image average speed vector, movement between two 

30 successive images (current image In and pr~ceding image 

In-d can be detected in the conventional way using a block 

.... , 

·., 
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matching method known in the art, the movement detection 

method . corresponding t-0 that recommended by the MPEG-2 

standard, for example, which· method, essentially applied 

to correcting the display of d~amic video images, in 

s particular their chrominance components, is very accurate 

but costly in terms of calculation time. 

An object of the present invention is to provide a 

simpler, faster and specific method of det.ecting movement 

be-tween two successive images,· in order to be · able to 

10 calculate the average speed between · two images 

substantially in real time. 

The method of calculating average speeds between 

two images specific to the present invention also 

highlights the movement of blocks of pixels between two 

15 successive images, as represented by the modulus of the 

horizontal and vertical displacement vector between two 

successive images, namely the current image In and the 

preceding image In-1 . 

The method of calculating the aforementioned 

20 specific image average speed vector will now be described 

with reference to figures 2a to 2d. 

Referring to figure 2a, to apply the specific 

method of calculating the image average speed vector in 

step A, the current image In is divided into several 

25 blocks Bk,l where 1 designates the line address and k the 

column address of the block concerned. 

It is particularly advantageous if the dimensions 

of the block ar.e .chosen with no regard to the dimensions 

of the coding block of the digital ·signal transmitted. 

30 This is to avoid all risk of correlation be.tween the 

meshing of false contours and the meshing of the division 
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into blocks used in conj unction with figure 2a in the 

· context of the method according to the present invention. 

By way of non-limiting example, the height .of each 

block Bk,l can be defined by an integer number of lines ·L 

5 and the width of the block can be formed of an integer 

number of columns C. By way of non-limiting example, the 

height and the width of each bloc Bk, 1 can be equal · to 

144 pixels. The division of the image into blo~ks as shown 

in figure 2a is of course effected conventionally by 

10 storing all of the image pixels in memory and successively 

addressing the addresses k, 1 defining the block 

concerned. 

15 

The step of dividing the current image is step AlO 

in figure 2d. 

After this step of dividing the current image, the 

step of calculating an average speed vector {step All in 

figure 2d) consists of calculating an average luminance 

and/or chrominance component value for each block of the 

current image In. 

20 Referring to figure 2b, step All is executed in 

the following manner~ 

The average component value is defined by a line 

component vector representatj, ve of the average of the 

values of successive image pixels constituting columns 

25 constituting that image block and by a column component 

vector representative of the average of the values o~ the 

successive image pixels constituting lines constituting 

the same image block. 

Thus, referring to figure 2b..,. for each block Bk, l 

30 of the image In with a size of. L lines by C columns, .a 
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line vector LMV and a column vect-or LMH are calculated as 

follows: 

• LMV is a line vector of size C whose components are 

denoted lmvj, je[l,C] and which represents the average 

5 of the luminances of the column j of pixels of value 

Xi,j of block Bk,1 for ie [l,L]. Each component satisfies 

e<lllation (1) : 

10 

Ecmation 1 

} i=L 

lmv.=-~x .. 
J L "-" 1,J 

i•I 

• LMH is a column vector of size L whose components are 

denoted lmh1, ie [1,L] and which represent the average 

of the luminances of the line i of pixels of value x1,j 

15 of ·block Bk,1 for j e [l, C] • Ea-ch element satisfies 

equation (2) : 

20 

Eg.uation 2 

1j=C 
lmh· =- ~x· · 

l c £- 1,J 
j=l 

Figure 2b shows the line vectors LMV and column 

vectors LMH obtained from the value of the pixels Xi,j of 

the ·block Bk, 1 concerned. 

Step All is followed by a step Al2 which consists 

25 of calculating, for each block Bk,11 a block movement 

vector denoted VMk,l from a block movement vector component 

in the fir·st reference direction and a block movement 

vector component in the second reference direction. 
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As shown in figure 2d, the aforementioned step A12 

can consist of 'cal-culating a horizontal movement vector 

Mh, respectively a vertical movement vector Mv, for the 

: block concerned. using the least squares method. To this 

s end, in the block concerned Bk,l of the current image In, a 

search vector VRH is chosen made up of P pixels from the 

centre of the vector LMH and,.a search vector VRV is chosen 

made up of Q pixels from the centre of the vector LMV 

previously described with reference to ·figure 2b. The 

IO definition· of the search vectors VRH and VRV ·is shown by 

way of example in figure 2c only for the line vector LMV 

in order not to overcomplicate the drawing and this 

description. 

When the size of a block Bk,l is 144x144 pixels., it 

IS is advantageous if P = Q = 8·0 ·pixels, for example, as 

previously mentioned. 

The movement of the search vector VRH in the 

vector LMH of the block Bk, l concerned of the current image 

in the least square sense is then looked for. By 

20 convention, the index m designates the image on which the 

displacement is calculated, which image can be off set a 

few units relative to the current image In. The 

displacement is ~alculated using the least squares method 

previously referred to. 

25 The same operation is then repeated for the 

movement of the search vector VRV. This is not shown in 

the drawings, as previously mentioned. 

Following the above operations, the values of the 

movement vector Mv in the vertical direction, respectively 

30 the movement vector Mh in the horizontal direction, are 

obtained from the following equations: 

--
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EQJiations 3 

Mh . Jig} "th 2-C+P "d< C-P =mm't d wt ~ __ _ 
d 2 2 

i=(C+P)/2 
sd = ~ 1tmvi,m - lmvi+d,ml 

i=(c-p)/2 

The above equations (3) concern ·the value of the 

block movement vector Mh in the horizontal direction, and 

the value of the block movement vector Mv in the vertical 

10 direction can be obtained from equations ( 3) merely by 

replacing h with v, C with L·and P with Q. 

Step Al2a is followed by a step A12b for executing 

the aforementioned step A12 and shown in figure 2d. Step·· 

Al2b calcula-tes the block movement vec-t-or satisfying 

lS equation (4} : 

20 

Ewiation 4 

. ~ 2 2 
- VMk,I =_Mv +Mh 

The calculation is repeated for each block Bk, i by 

returning (Al3) to the next block with k=k+l or l=l+l in 

order to explore all the blocks into which the current 

image In has been divided. 

Where step Al2~ is concerned, the least squares 

25 method used establishes each block movement vector 

component in the first and second reference directions as 

the distance, express~d as a number of pixels, in eac~ 

reference direction of a group of pixels for which the· 

-: ... 
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luminance, res.pectively chrominance, component difference 

is a minimum. 

After obtaining the block movement vector VMk,l for 

each block: of the current .image, the image average speed 

s vector calculation step (step A14 of figure 2d) consists 

of calculating the image average speed vector as the 

average of the block ttl()vement vectors for all of the 

blocks constituting the current image In. The image 

average speed vector satisfies equation (5) : 

10 

Egµation 5 

VMn = ~B ~ L VMk,l. 
k I 

In the above equation, NB represents the number of 

IS blocks in the image. 

The method of calculating the false contour effect 

in at least .one reference direction (step B in figure 1) 

will now be described in more detail with reference to 

figures 3a, 3b and 3c. 

20 As shown in figure 3a, the aforementioned step B 

can advantageously include at least one step BlO 

consisting of calculating the absolute value of the 

luminance, respectively chrominance, component difference 

between the adjacent pixels of each pair of successive 

25 rows of pixels in the aforementioned reference direction 

to constitute a difference image Dn in that direction. 

The description relating to figures 3a and 3b and 

the subsequent figures refers to detecting horizontal 

false ·contour eff·ects in the current image concerned. 
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Ac<:ordingly, to obtain the difference image Dn, 

the absolute value of the difference between the value of 

the current pixel Xi,j of line i of the current image and 

the value of the pixel of the preceding line Xr-i,j of the 

5 same current image In is calculated in step BlO • The 

absolute value of this difference sati·sfies equation (6) : 

10 

Eg.uation 6 

d· · ='x· · -x· 1 ·I· l,J 1 l,J 1- ,J 

Following step BlO., there is therefore available a 

difference image Dn of size (N-1} xM where N-1 designates 

the number of lines and M designates the number of columns 

of the aforementioned difference image. 

IS Step BlO is followed by a st-ep Bll consisting of 

generating a binary image Bn from the difference image Dn. 

To generate the binary image Bn, each point of the 

binary image is assigned a particular binary value if the 

absolute value of the difference di,j is greater than a 

20 particular number q of luminance, respectively 

chrominance, levels with which the curr.ent image In is 

coded, and if the same absolute value of the difference ·· 

di,j is greater than the absolute values of the difference 

of the luminance, respectively chrominance, components of 

25 a number h of adjacent rows of pixels in the same 

reference direction. Accordingly, in st.ep Bll, the 

assignment of the value 1 corresponding to the 

aforementioned partfcular binary .value of the bit bi,j 

satisfies equation (7) : 

30 
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bij =0 if not 

In the above equation, q represents the number of 

luminance, respectively chrominance, levels that the value 

d1,j must be greater than, h designates the next row of 

pixels in the same reference direction, and r designates 

the maximum number of adjacent rows of pixels taken into 

10 account. 

In one preferred embodiment, in which q = 3, there 

are thre.e luminance, respectively chrominance, levels when 

the image is coded to the 4:2:2 format, r = 6 and 

h e[l,r]. 

15 The points or bits b1,j of the binary image Bn are 

therefore assigned the value 1 when the current absolute 

difference is greater than three 4:2:2 levels and, for any 

given column j of the difference image Dn, the current 

absolute difference d1,j is greater than the difference of 

20 the rows of pixels for the lines between i+l and i+6. 

Otherwise, i.e. if the first condition of equation 

(7) is not satisfied, the value O is assigned to any bit 

or point b1,j. 

Accordingly, at the end of step Bll, there is 

25 available a binary image Bn, -which represents - the 

exi·stence of potential false contours for the current 

image In. 
-. 
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Step B of calculating false contours also 

suppresses spurious false contours in the bi~ary image Bn 

obtained after the aforementioned step Bll. 

To this end, as shown in figure 3b,· and starting 

·5 with the set of values of bits bi,j of the binary image Bn 

in a starting step Bl2, the step of calculating a false 

contour effect in at least one reference direction of the 

current image consists of . assigning the points of the 

final binary image a binary value ri,j in the following 

10 fashion. 

15 

Following a test B13 to establish if the value of 

the bit bi,j is equal to the binary value representative of 

the absence of potential false cont·ours, i.e. the value 0 

in the previous example, if the binary value of the bit 

bi,j is the complemented binary value, i.e. the value 0 

representative of absence of potential false contours, the 

bit ri,j of the final binary image is assigned the value of 

the bit bi,ji i.e. the value o in the previous example. 

This operation is represented in step Bl4 on a positive 

20 response to test Bl3 by the equation: 

In contrast, in the event of a negative response 

25 to test B13, f.or any point belonging to a row in the 

reference direction of the binary image Bn representative 

of potential false contours, and whose bina~. value is the 

binary value representative of a potential false contour, 

i.e. bi,j = 1, a procedure BlS for interpreting the 

30 potential false contour is then launched, the.· final binary 

value r 1,j being assigned the value O or 1 representative 
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of the existehee of a final false contour, respectively 

the absence of false contours, depending on the 

aforemen-tioned in-terpretation. 

OJle particular embodiment of the method of 
.:!"· 

·- 5 interpreting potential false contours represented in step 

BlS in figure 3b will now be described with reference to 

figure 3c. 

··Referring to the aforementioned figure 3c, the 

step of interpreting potential false contours can· include 

10 a starting step BlSO for interpreting potential false 

contours on the basis of the bit or point value bi,j = 1. 

That step is followed by a step BlSl which consists of 

discriminating, in the row in the reference direction and 

in a parallel row offset from that row by a number k of 

15 points, a number 1 of successive points whose binary value 

is equal to the binary value representative of a potential 

false contour, i .·e. the binary value 1. 

Step BlSl is followed by a step B152 which uses a 

less than comparison test to compare the number l of 

20 consecutive points with a threshold value L for the 

existence of a false contour. 

In the event of a positive response to test Bl52, 

i.e. if the -number l of consecutive points is less than 

the threshold value L, any point of the final binary_ image 

25 is as·signed the complemented binary value, i.e. the value 

o representative of the absence of potential false 

contours, in a step B153. That assignment is denoted 

ri,j = o. The potential false contour corresponding to a 

spurious potential false contour is then elimina~ed. 

30 In the event of a negative response to test B152, 

and if, on the other hand, the number 1 of consecutive 
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points is greater than the threshold value L, test Bl52 is 

followed by a step Bl54 in which the signal-to-noise ratio 

is calculated for each segment of points contained in an 

area of the binary image representative of potential false 

5 contours, that area being defined as an individual block 

whose apex corresponds to the point concerned at address 

i, j and whose dimension in the first and the second 

reference direction is Lxh. 

The signal-to-noise ratio T1,j is generally defined 

10 · as follows. 

15 

A first quantity is calculated which satisfies 

equation ( 8) : .. '• 

EQJlation B 

L H 
Mi,j = L L bi+h,j+l 

1=0 h=l 

and a second quantity is calculated which satisfies 

equation (9): 

20 Egyat ion 9 

L 

si.j = L (bi,j+1 + bi+k,j+1) 
1=0 

The signal-to-noise ratio Ti,j is given by the 

ratio of the first and second quantities: 

25 T1,j = Si,j I Mi,j 

In one specific embodiment, k has the value 8, ·l 

has the value 6 and H has the value 7. 
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The aforementioned step Bl54 is followed by a test 

step BlSS c9mparing the value of the signal-to-noise ratio 

with a threshold value Ts. The comparison is a greater 

than comparison. 

In the event of a positive response to the 

comparison step Bl55, i.e. if the signal-to-noise ratio is 

greater than the threshold value Ts, the binary value 

representative of a false contour is assigned to any point 

of the final binary image belonging to the segment. of 

10 length L in the first reference direction and to any point 

of the final binary image belonging to a parallel segment 

15 

of the same length off set by the amount k in the second 

reference direction. This operation, represented in step 

Bl56~ satisfies equation (10): 

Egµation 10 

In.the event of a negative response to test BlSS, 

20 i.e. if the value of the signal-to-noise ratio is less 

than· the threshold value Ts, the complemented binary value 

representative of the absence of false contours, i.e. the 

binary value O, is assigned to the point belonging to the 

segment of the final binary image in .a step Bl57. That 

25 assignment satisfies equation (11) : 

Egµation 11· 

If not V 0 S 1 < L G.;+• = G+kJ+• = 0 

30 The· condition If not designates non-verification 

of the condition of equation (10) . 
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After steps Bl53, Bl56 and Bl57, during which 

potential false contours have· been interpreted either as 

spurious false contours or as final false contours, the 

:method according. to the present invention then consists of 

s calculating, for the final binary image Bn corresponding 

to the current image In, a coefficient representative of 

the existence . of false contours, i.e. . the coefficient 

·EFCin1 by summing all the binary values representative of 

a false contour, i.e. the final binary values ri,j 

10 available ·from steps Bl53, Bl56 and Bl57 onwards. The 

coeffici~nt representative of the exist.ence of false 

contours then satisfies equation (12) : 

15 

Ewiation 12 

N-1 M-1 

EFC1,n = L L fi,j 
i=O j=O 

In the method in accordance with the invention of 

monitoring the quality of digital images, the value of the 

image average speed vector represented in step A in figure 

1 and the value of the coefficient representative of the 

20 existence of false contours obtained after executing step 

B in the same figure 1 are then used to calculate a 

visibility coefficient, namely the coefficient 

previously referred to. 

As a general rule, the coefficient can be 

25 calculated for at least one current image but ·is 

preferably calculated for a succession of current images 

from the value of the aforementioned current image averag.e 

speed vector and psycho-visual· criteria relating to the 

existence of the false contour effect. 

. ....... 
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Applying spatial-temporal compensation quantifies 

the psycho-visual crit~ria relating to the existence of 

the false contour effect and produces an overall 

visibility score over a sequence of images, i.e. over at· 

5 least one image, under conditions that will be described 

hereinafter with reference to figures 4a and 4b. 

To calculate the aforementioned visibility 

coefficient Kv, the method in accordance with the present 

invention can, in.the context of executing step c, include 

10 a step ClO which consists of taking into consideration Nb 

successive images denoted In-Nb to In. 

Step c10· is followed by a step Cll which consists 

of calculating the overall average speed for the 

aforementioned sequence of images, the overall average 

15 speed being defined as the average of the average speeds 

for each successive current image In-Nb to In. 

The overall average speed Vavg therefore satisfies 

equation (13) : 

20 Egµation 13 

1 Nb 

v.vg· = Nb L VMn 
n=I 

Step Cll can then be followed by a step C12 which 

consists of calculating an average false contour ef feet 

25 EFCavg for this particular set of images. 

By definition, ~he average false contour effect is 

given by the average of the coefficients representative of 

the existence of false contours of each successive current 

image. Consequeptiy, the average false contour effect 

30 satisfies equation (14): 
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} Nb 

EFCavg = -LEFC1n 
-Nb i=I 

Where implementing psycho-visual criteria is 

concerned, and with reference t·o figure 4b, note . that the 

psycho-visual criteria can consist of determining the 

visibility of the average false contour effect vis-a-vis a 

particular threshold value. Accordingly, referring to the 

10 aforementioned figure 4b, after step C12, following which 

the value of the average false contour effect EFCavg is 

available, applying psycho-visual criteria can consist of 

carrying out a comparison test Cl3 comparing the 

aforementioned average false contour value to a particular 

15 threshold value EFCs. 

In the event of a positive response to the greater 

than comparison carried out in test C13 on the average 

false contour value vis-a-vis the particular threshold 

value, the false contour effect is declared visible for 

20 the series of images including Nb successive images in 

step Cl4. 

25 

30 

In contrast, in the event of a negative response 

to step Cl3, the false contour effect is declared 

invisible for the sequence of Nb images in step ClS. 

Thus the average false contour effect EFCavg can 

obviously, in itself, constitute the visibility 

coefficient of at least one current image, i.e. a sequence 

of Nb successive images .. However, and in the embodiment 

shown in figure 4b, the visibility coefficient is 

preferably associated with a binary variable 
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representative of the existence of a false contour effect 

which is visible for the sequence of images in step C14, 

or, to the contrary, a false contour effect that is 

invisible for the same sequence of· images in step ClS. 

In one pref erred embodiment, the particular 

threshold value EFCs is chosen as the result of a linear 

combination of the overall average speed Vavg· 

For example, the · particular threshold value 

satisfies equation (15) : 

10 EQ,Uation 15 

15 

20 

Experiments have shown that it is beneficial to 

set the value of a to 200 and that of h to 500. 

Accordingly, the average false contour effect is 

visible if: 

EFCavg > EFCs 

••••"" '• •• r 0 ~ ~ .. 

and the average false contour effect is invisible if: 

EFCa._;g < EFCs 

A device for monitoring the quality of digital 

images using the method in accordance with the present 

25 invention previously described herein will now be 

described with reference to figure 5. 

Referring to the aforementioned figure,. the device 

in accordance with the present invention for-. monitoring 

the quality of digital images inclµdes at least one module 

30 1 for converting the digital video signal S/In, In-1 into a 

dedicated format digital signal. By way of non-limiting 

• ... 
.. :· . ..: . 

.. ·;:.t; ..... ·.:·.: ... 
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example, the video converter module 1 can employ a 

professional grade IRD (integrated receiver decoder) 

receiving the digital video signal S/In, In-i from a first 

'rsB (inter-satell.ite ba:nd.) input or from a MPEG2 input TS. 

s Of course, the use of a ·module -of the above kind is not 

essential in itself, as the module can be replaced by a 

remote-controlled receiver, for example, supplying the 

signal in the 4 : 2 : 2 format. The module 1 for converting 

the digital video signal int-o a dedicated format digital 

10 signal supplies that signal in the 4: 2 :-2 format. · 

Moreover, the device according to the present 

invention shown in f igu~e 5 includes a portable computer 

system including at least one module 2 for acquiring 

luminance Y, respectively chrominance Cr, Cb, components, 

15 the acquisition module 2 receiving the dedicated format 

digital signal delivered by the module 1 for converting 

the digital video signal into a dedicated format digital 

signal. 

The module 2 for acquiring luminous components Y, 

20 respectively chrominance components Cr, Cb, then delivers 

the aforementioned components, which can be chosen 

together or separately by switching. 

The module 2 for acquiring the video frequency 

components is itself followed by a module 3 for detecting 

25 false contour errors and receiving the video frequency 

components delivered by the aforementioned module 2 .. It 

detects the effect of false contours using the previously 

described method in accordance with the present invention 

and therefore delivers a detection signal corresponding at 

30 least to the calculation of the false contour effect in at 

least one reference direction. 

.,':. ~r, 
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Moreover, a man-ma-chine interface manager 4 

receives the detector signal and is used to generate a 

representation of the effect of false contours, for 

example, and to calculate the visibility coefficient Kv. 

5 As shown in figure 5, the device according to the 

present invention can finally include a module s for 

calculating and detecting complementary parameters, the 

calculation module receiving the digital signal in the 

dedicated 4:2:2 format delivered by the module 1 and 

IO delivering a signal representative of complementary 

parameters such as digital video signal bit rates. It is 

controlled by the module 3 for detecting false contour 

erl:'.ors. 

As a general rule, all the modules 2, 3, 4 and 5 

15 can be implemented by means of a microcomputer, which for 

this reason is shown in dashed outline in figure s. In 

particular, the man-machine interface platform management 

system provides remote control of the module 1 for 

converting the digital video signal into a dedicated 

20 format digital signal. 

25 

The system ·consisting of the microcomputer 

therefore processes the data, provides and schedules the 

results and manages various signals to be processed by the 

module i for converting to the dedicated format. 

The module 2 for acquiring luminance components Y 
. ' 

and chrominance components Cr, Cb can be a dedicated PCI 

card connected to the format converter module 1. The 

digital data supplied by the module 2 and therefore by the 

PCI card is processed by the error detector module 3, 

30 which of course implements in software form the various 

steps of the method according to the present invention as 
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previously described. The task of detecting false contours 

can therefore be divided between the module 3 and the 

module 4, a~previously described. 

By way of non-limiting . example, all the 

5 corresponding software elements can ·be installed in ROM, 

transferred into . the RAM of the microcomputer and 

controlled from the control module 4 constituting the 

aforementioned man-machine interface MMI. 

10 

All of the· aforementioned software elements detect 

the false contour phenomenon -in the digital ·video signal 

consisting of digital images coded by blocks of pixels if 

the coding process generates a false contour phenomenon 

when the image is decoded and reproduced, by operations 

consisting of, for each successive current image, 

15 calculating an image average speed vector representative 

of the average speed of pixels represented by at least one 

of their luminance or chromina~ce components between the 

current image and the preceding image, detecting in at 

least one reference direction of the current image a false 

20 contour effect in accordance with a criterion for 

discriminating the luminanqe or chrominance difference 

between adjacent pixels of adjacent groups of pixels, and 

calculating a visibility· coefficient of at least· one 

current image from the current image average speed vector 

25 value and psycho-visual criteria relating to the false 

contour effect in the reference direction. 

. ::. 
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1. A method of monitoring the quality of digital 

images coded by blocks of pixels in which a false contour 

phenomenon is generated while decoding and reconstructing 

s said coded images, wherein said method consists of, for 

each successive current ·image: 

10 

15 

20 

calculating an image average speed vector 

representative of the average speed of pixels· 

represented by at least one of their luminance, 

respectively chrominance, components, between said 

current image and an image preceding said current 

image; 

detecting in at least one reference direction of said 

current image a false contour effect on the basis of a 

criterion for discriminating the luminance, 

respectively the chrominance component difference 

between adjacent pixels of adjacent groups of pixels; 

and 

calculating a visibility coefficient of at least one 

current image from the value of said image average 

speed vector of said current image and psyc~o-visual 

criteria relating to the exi~tence of said false 

contour effect in said reference direction. 

2. The method of claim 1, wherein said at least 

25· one reference direction of said current imase is the 

horizontal line scanning direction and/or the vertical 

frame scanning direction. 

3 . The method of claim 1, wherein said step of 

cal.culating an average speed vector consists of: 
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dividing said current image into adjacent image blocks 

each defined by a particular number of lines and 

columns of image pixels; 

calculating for each block of said current image a 

luminance, respectively chrominance, average component 

value, said average component value being defined by a 

line component vector representative of the average of 

the components of successive image pixels of columns 

constituting said image block and a column component 

vector representative of the average of the components 

of pixels of successive images of lines cons ti tu ting 

·the same image block; 

calculating a block movement vector for each block 

from a block movement vector component in said first 

reference direction and a block movement vector 

component in said second reference direction, each 

block movement vector component in said first 

respectively said second reference direction being 

established as the distance expressed as a number of 

pixels in each direction of a group of pixels whose 

·luminance respectively chrominance component 

difference is a minimum; and 

calculating said image average speed vector as the 

average of said block movement vectors for all the 

blocks constituting said current image. 

4. The method of claim 1, wherein said step of 

detecting a. false contour effect in at least one reference 

direction of said current image consists of at least: 

calcula,ting the absolute value of the difference of 

the luminance respectively the chrominance components 

between the adjacent pixels of each pair of successive 

•.:. 
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rows of pixels in said reference direction to 

constitute a diff-erence image in said reference 

direction; and 

generating -a binary image representative of the 

existence of potential false contours in said 

reference direction from said difference image and 

assigning each pixel a particular binary value if the 

absolute value of the difference is greater than the 

absolute values of the difference of the luminance 

respectively the chrominance components of a number h 

of adjacent rows of pixels in the same reference 

direction or otherwise a complemented binary value. 

5 . The method of claim 4, wherein said step of 

detecting a false contour effect in at least one reference 

15 direction of said current image further includes, after 

obtaining said binary image representative of the 

existence of potential false contours in said reference 

direction, a step of eliminating from said binary image 

spurious potential false contours to generate a final 

20 binary image representative of false contours, the binary 

value of the pixels of said final binary image being 

established so that: 

each point of said final binary image is assigned the 

binary value of the corresponding point of said binary 

25 image representative of the existence of potential 

false contours if said binary value is the 

complemented binary value representative of the 

absence of a potential false contour; and 

for any point in a row in the reference direction of 

30 the binary image representative of a potential false 

contour and whose binary value is the binary value 
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representative of a potential false contour, the final 

binary value assigned representative of the existence 

or the absence of a final false contour is determined 

by an interpretation procedure. 

6. The method of claim 5, wherein. said 

interpretation procedure consists in: 

discriminating a number 1 of successive points whose 

binary value is equal to said binary. value 

representative of a potential false contour over said 

10 row in the reference direction and in a parallel row 

offset from said row by a number k of pixels; and 

15 

20 

25 

30 

- comparing said number l of consecutive points with a 

threshold value L representative of the existence of a 

false contour, and 

• if the number 1 of consecutive points is less than 

said threshold value L, assigning to any point of 

said final binary image the complemented binary 

value representative of the absence of potential 

false contours' said potential false contour 

corresponding to a spurious potential false contour 

being t~us eliminated; 

• if the number 1 ·of consecutive points is greater 

than said threshold ·value L: 

• calculating the signal-to-noise ratio of each 

segment of points contained in an area .o.f said 

binary image representative of potential false 

contours, said area being defined as an 

individual block whose apex corresponds to said 

point and whose dimension in the first 

respectively the second reference direction is 

L x h; 
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•comparing said signal-to-noise ratio to a 

particular value and, if said signal-to-noise 

ratio is greater than said particQ.lar value: 

assigning the binary value representative of a 

false contour to any point of said final 

binary image belonging to the segment of 

length L in said first reference direction and 

to any point of said final binary image 

belonging to a parallel segment of the same 

length off set by the amount k in said second 

reference direction if said signal-to-noise 

ratio is greater than said threshold value, 

and 

assigning the complemented binary value 

representative of the absence of false 

contours to said points belonging to said 

segmen·ts of said final binary image otherwise. 

7. The method of claims 4 and 5, wherein said step 

of detecting a false contour effect in at least one 

20 reference direction of said current image further consists 

in calculating for said binary image corresponding to said 

25 

30 

current image a coefficient representative of the 

existence of false contours by summing all the binary 

values representative of a false contour. 

8. The method according to claim 1, wherein, for a 

particular sequence of a set of successive current images, 

said method further consists in: 

calculating the overall average speed for said -· · 

particular set of successive current: images as the 

average of the average speeds of each successive 

current image; and 
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calculating for said particular set of successive 

current images an average false contour effect defined 

as the average of the coefficients representative of 

the existence of false contours of each successive 

S current image. 

9 .· The method of claim 1, wherein said psycho­

visual criteria consist in determining the visibility of 

the average false contour effect vis-a-vis a particular 

threshold value, said average false . contour eff.ect being 

10 declared visible when its value is greater than said 

particular threshold value and invisible otherwise. 

10. The method of claim 9, wherein said particular 

threshold value is a linear combination of said overall 

average speed with the · parameters of said linear 

15 combination being determined experimentally. 

11. A device for monitoring the quality of digital 

images coded by blocks of pixels in which a false contour 

phenomenon is generated while decoding and reconstructing 

said coded image, said device including in combination: 

20 a module for converting digital images into a 

dedicated format in~luding separate luminance and 

chrominance_components; 

25 

30 

a module for acquiring 

respectively chrominance 

images; 

and separating luminance 

components of successive 

a module receiving said luminance respectively 

chrominance components for detecting false- contour 

effects in at least one reference direction on . the 

basis of a criterion for discr_iminating said luminance 

respectively said chrominance component difference 

between adjacent pixels of adjacent groups of pixels 



" 

.-

5 

111111111111111111111111111111 · 
* C L M S * 

34 . 

from the value of an image average speed vector 

. representative of the average speed of pixels 

represented by sal.d luminance respectively said 

chrominance components; ·and 

a module for calculating and displaying ·at least one 

visibility coefficient of at least one current,. image 

from the value of said image average speed vector of 

said current image and psycho-visual criteria relating 

to·the existence of said false contour effect in said 

10 .· reference direction. · 

12 . The device of claim 11, further including a 

module·· for calculating ' complementary parameters such as 

the bit rat-e of the digital signal conveying said digital 

images. 


