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defined for each segment constitute the video index. Video 
parsing, the most important section of video indexing, is 
the grouping of the frames having a meaningful integrity 
(Fig. 2). Thus, this group is defined with information in the 
index. Also, it provides the preparation of defining the 
segments showed after browsing. 
 

 
 

Fig. 2. Examples of consecutive video frames and segments 
 

In the literature, a lot of researches about video 
databases and access can be found dealing with video 
parsing [1, 2]. The developed methods in these researches 
are focused on the right comprehending of video segments 
as defining the transitions in which there are meaningful 
changes on consecutive video frames. 

There are two type segment transitions, such as 
gradual and sudden. Sudden segment transitions are 
usually formed by stopping the record of the camcorder 
like in filming and restarting for a different scene. Gradual 
segment transitions are the switching the scene contents 
gradually as happening by using to combine two segments 
in the film effects. Good examples of gradual transitions 
are fade-effect and dissolve effect. Because of the soft 
change instead of sharp change between consecutive 
frames, it is difficult to define gradual segment transition. 
These types of sensing should be separated from 
camcorder and object movements. Especially, it is too 
difficult to sense the segment transitions consisting of 
brightness level change compared to the other segment 
transitions.  

Video parsing algorithms usually performs segment 
sensing by getting visual changing rates between 
consecutive frames based on the idea that there is a passing 
through the segments when the changing rate is high. 
Parsing algorithms start to browse from the first frame of 
video and evaluate the consecutive video frames. In some 
cases, even if there is no meaningful difference between 
two video frames, some big differences could appear when 
the numerical values were examined. The best examples of 
these types of changes are camcorder movement and 
brightness level change. 

During the filming, even though the contents of the 
scene are the same, the objects in the scene move a few 
pixels between two consecutive frames (Fig. 3.a). 
Similarly again, changing the light source and the 
camcorder viewing angle result in change in the darkness 
level of all pixels in the video frame (Fig. 3.b). This causes 
big differences in the pixel values of two consecutive 

frames, which is sensed as a wrong segment transition.  
Therefore, parsing algorithms should have low sensibility 
to camcorder movement and brightness level change. 

 

 
 

a) 
 

 
 

b) 
 

Fig. 3. An example of camcorder movements(a) and  an example 
of brightness level changes (b) 

 
The parsing algorithms for uncompressed videos 

usually obtain a similarity rate between the consecutive 
frames due to the technique used. If the similarity rate of 
two consecutive frames is too low, it is accepted that there 
is segment distinction and the video parsing can be done. 
In these techniques, over which values for consecutive 
frame similarities can be assumed as a segment transition, 
are defined with a threshold value. In literature, these types 
of algorithms are called threshold based algorithms. 

The algorithm having the simplest approach among the 
video parsing algorithms and being the fundamental of the 
other algorithms is the pixel comparison algorithm. This 
algorithm defines a change value for each video frame as 
calculating the total differences of the overlapped pixels 
between two consecutive video frames. Defined change 
value is compared with a predefined threshold value and 
then it is decided whether it is segment transition or not. 
Due to the higher computational overhead and the 
sensitivities of the camcorder movement and brightness 
level change, this simple method is not preferred today. 
Block based pixel comparison algorithm, developed as an 
alternative to the pixel comparison algorithm was designed 
by Kasturi R., Jain R. in a way that comparing the 
overlapped blocks with a similarity rate obtained from the 
pixel values and average darkness level values as dividing 
the video frame into blocks [3]. This algorithm increased 
the computational overhead together with decreasing the 
sensibility of the brightness level change. 

To decrease the computational overhead and the 
sensibility to the camcorder objects movement, Histogram 
based comparison methods instead of pixel based 
approaches were developed. The main idea of the 
histogram comparison methods is that there is not a big 
difference with the histograms of two consecutive frames 
which have unchanging background and objects (moving 
or not) [2]. In addition to that, histogram is not sensible to 
the picture rotation and the changing of the shooting angle. 
According to these principles, there are a number of 



s
c

h
a
l
[
c
t
b
r

b
m
c
f
D
t
[
u
o
a
t
t
c
t
 
T
h
 

v
a
c
n
e
m
t
a
f
t

c
m
C
p
s
I
p
o
d
c
d
o
0
c
b
c
h
c
d

studies relat
consecutive fr

In the fir
histograms of 
a segment tra
iterature, som

[4]. In these 
camcorder and
to the bright
because the 
replacing the h

Block bas
by [6], based u
mentioned a
comparison f
frames was do
Due to the fa
transitions, tw
[7]. In this te
used for sen
occurred in gr
above this sub
the consecutiv
than the real 
could be defin
twin comparis

The proposed
histogram com

The succe
videos has b
algorithms hav
change and ca
new algorithm
eliminate the
methods. The 
the picture filt
and functional
filtered with th
to histogram c

The main
consider pixe
movements, a
Consequently,
picture proces
section, having
In other word
picture clear. 
object edges a
different brigh
computed by u
done accordin
of the sobel fil
0 -1; -2 -3 -2
converted to d
bright. If an 
changes in th
histograms di
changes/ the 
darkness level

ed to histo
rames. 
rst histogram 

f two consecut
ansition appr

me amendment
methods, al

d object mov
tness level 

brightness 
histogram of t
sed comparis
upon the histo
above. In t
for the overl
one by dividin
ailure of thes

win compariso
echnique, a se
nsing the dif
radual segmen
b-threshold va
ve frames wer
threshold val
ned. Boreczky
son technique 

d algorithm fo
mparison  

ess of parsing
been defined 
ve better sens

amcorder mov
m for filtered 
e disadvantag

video parsin
tering techniq
lity [8, 9]. Af
he picture filt

comparison. 
n idea of d
el movement
and to interest
, motion blur 
ssing. Sobel p
g sharp colou

ds, sobel filter
When a fram

and other area
htness levels [
using sobel fi

ng to the objec
lter used in th

2]. With these
dark and the 
object leaves

he segment 
ffer.  If the 
light behind 

ls around the 

ogram comp

m based parsin
tive frames w
roach was ap
ts to this algo
lthough the 
ements is low
change is c
level chang

the picture [5]
on technique

ogram compar
this techniqu
lapped block
ng the video f
e methods in

on technique w
econd sub-thr
fferences betw
nt transition an
alue and the di
re added. If th
lue, gradual s
y and Rowe 
was simple an

or the filtered

g algorithms 
as low per

sibilities to th
vements. This 
video histogr
ges in the 

ng process hav
ques to have h
fter the whole
tering techniqu

designing the 
ts, occurred 
t with the obj
and sobel filt
icture filter h

ur change in th
r makes the o
me is filtered 
as are readily d
10]. If the fra

filtered frames
cts in the scen
his work are fo
e coefficients 

object edges
s from a sce
transitions, c
camera mov
the objects 
object edges 

parisons of 

ng algorithm
were compared
pplied by [2
orithm can be 
sensibility to

wer, the sensib
onsiderably h

ge is compl
. 
s were devel
rison techniqu
ue, a histog
ks in consec
frames into blo
n gradual seg
was develope
reshold value
ween the fr
nd then the v
ifferences betw
he result is hi
segment trans
have decided

nd reliable [4]

d video 

on uncompre
rformance. T

he brightness 
work introdu

ram compariso
histogram b

ve benefited 
igher perform
 video stream
ues, it is subje

algorithm i
from camco

jects in the sc
ters are applie
as put forwar
he filtered pic

object edges in
with sobel f

differentiated 
me difference

s, shot detecti
e. The coeffic
ollowing: [2 3
the flat area

s are converte
ene or any o
consecutive f
es/ the brigh
changes, then
change slight

91 

the 

m, the 
d and 
2]. In 

seen 
o the 
bility 
high, 
letely 

loped 
ues as 
gram 

cutive 
ocks. 

gment 
ed by 
e was 
rames 
alues 
ween 

higher 
sition 
d that 
]. 

essed 
These 
level 

uces a 
on to 
based 
from 

mance 
m was 

ected 

is to 
order 
cene. 

ed for 
rd the 
cture. 
n the 
filter, 
with 

es are 
ion is 
cients 
3 2; 1 
as are 
ed to 

object 
frame 
htness 
n the 
tly. If 

the 
cons

it is
them
valu
effec
near
requ
sobe
coef
the t
proc
step
 

 

Fig.
 

(Equ
cons
meth

used
was
colo
form
an 8
n=25
i+1 
corr
valu
repr
dark
 

 

Com

sobel filter is
secutive frame
To lower the 

s foreseen tha
mselves with t
ues obtained b
cts of section
r to the edges 
uirements, a 
el filter. The
fficients: [2 3 
tracing of the 
cessed after co
s of filtering p

4. Picture filter

If the standa
uation 1) are 
secutive fram
hod, will be ca
  

,(iD

 

To remove th
d in the filter

obtained with
our in the stan
mula in Equati
8-bit colour d
56). D repres
frames, H v

esponding fr
ues. As mentio
esenting the 

kness values b

(iD

The working
mparison meth

1. Making t
2. Filtering
3. Filtering

used alone, t
e differences a
sensibility to

at the neighb
the specified w
by sobel filter
ns (backgroun
are investigat
motion blur 

e motion blu
2; 1 0 -1; -2 -
movement of 
onverting the 
process are sh

ring steps 

ard formulas 
used to obta

mes, the flat a
ausing false re

)1,
255

0




j

Hi

his disadvantag
ed video hist
h neglecting “

ndard histogra
ion 2, can be u
darkness valu
sents the diffe
value represe
ames and j 

oned above, to
flat areas in 
etween 1 and 

)1,
255

1




j

Hii

steps for the
hod can be sum
the video gray
the video wit
the video wit

these changes
and incorrect 
o the camcord
bour pixels a
weights.  Hen
r are being so
nd and object 
ted. To be abl
filter was us

ur filter has 
-3 -2]. In this 
f an object edg

video to mon
hown in Fig. 4

s of histogra
ain the differ
areas, not int
esults to incre

()( 1 ii jHjH

ge, the formu
togram comp
“0” value repr
am comparison
used in digital
ue (darkness 
ference value 
ents the histo
value shows

o neglect the d
the filtered h
255 were use

()( 1 ii jHjH

e Filtered Vi
mmarized as f
y scale; 
th Motion Blu
th Sobel Filter

s result in hig
shot detection

der movement
are copied int
nce, sharp edg
oftened and th

edge section
e to meet thes
sed before th
the followin

method, due t
ge, videos wer
nochrome. Th
. 

 

m compariso
ence values o
terested in th
ease [11]. 

.)j

          

(1

ula (Equation 2
arison method
resenting blac
n formula. Th
l videos havin
values: 0-255
between i an

ograms of th
s the darknes
darkness value
histograms, th
ed  

.)j

         

(2

deo Histogram
follows: 

ur Filter; 
r; 

gh 
n. 
ts, 
to 
ge 
he 
s) 
se 
he 
ng 
to 
re 
he 

on 
of 

his 

1) 

2) 
d, 
ck 
he 
ng 
5, 
nd 
he 
ss 
es 
he 

2) 

m 



 

 

F
 
E
 

p
s
c
v
s
c
l

H
H
b
s
c
l
t

F

4. Gettin
frame
negle
video

5. Defin

Fig. 5. Overall f

Evaluation an

When the
proposed algo
sensibility to 
changes is m
video segmen
showed that 
changes reduc
ighting chang

In Fig. 6
HSV Histog
Histogram Co
brightness lev
shown with g
chosen for co
ess sensibilit

transitions are 
 

Fig. 6. Compute

ng the diffe
es with hi
ecting the bla
o (“0” darknes
ning the frame

Filt

Fin
w

Ma

Ge

flowchart of pro

nd compariso

e results, obt
orithm evalua
camcorder m

much less com
ntation algorit

especially s
ced much an

ges were segm
, sequential 

gram Compa
omparison fo

vel changes a
graphics. HSV
omparing prop
ty in standa
 shown in gra

ed consecutive 

Proposed M

HSV Hist. C

erence values
istogram co
ack componen
ss value); 
es over the  thr

Read Video

ter with Motion Blur
then Sobel

i=1:video 
length

nd frame numbers
whose difference is 

over threshold

ake Segmentation

Color Video

et Threshold value

Y

N

oposed method

ons 

tained from t
ated, it is eas

movements an
mpared to oth
thms. Test w
sensibility to 
nd videos inc

mented with ve
frame differe
arison and 
or a video 
and camcorde
V Histogram 
posed algorith
ard algorithm
aphics with an 

 

frame differenc

Method 

ompare 

s of consec
omparison, w
nts of the fil

reshold  value

Compute

r 

s

Convert to 
Gray Color

N

the applicatio
sy to say tha
d brightness 
her uncompre
ith several vi

brightness 
cluding camco
ery high accur
ences, resulte

Filtered V
including lot

er movements
Comparison 

hm because it
ms. Real seg

arrow. 

ces for As.avi v

Segments:9

Segments:6

92 

cutive 
while 
ltered 

e as a  follo

e Histogram Of 
Frame

i>1

j=1:25

Y

N

on of 
at the 
level 
essed 
ideos 
level 
order 
racy. 
d by 

Video 
ts of 
s, are 

was 
t has 

gment 

 

video 

spec
brig

(betw
leve
show
Com
leve
addi
diffe
of 5t

 

Fig.
video
 

algo
from
prop

segment 
6. Making 

segment 
These opera

owing flowcha

diff(fr)=diff(fr
Hi(j

55

As.avi video
cially with a p
htness level c
In Fig. 7, the
ween 300th a

el changes and
wn that, the di
mparison algo
el changes is 
ition, HSV 
erence level fo
th segment as 
 

 

7. Computed c
o 

For measuri
orithms mentio
m [12]. Afte
posed algorith

transition; 
the segments 
transitions. 

ations are re
art (Fig. 5). 

r) + |Hi-1(j)-
j)|

o, used for 
oor camera an
hanges also it
e fourth segm

and 515th fram
d camcorder m
ifferences com
orithm for fo
higher than r

Histogram 
or camcorder 
near to real tra

onsecutive fram

ing of the 
oned above w
er getting re
hm has better 

generated usi

ealised as s

 

comparison, 
nd it has camc
t consists of 6 
ment of Chev
mes) has lots
motions. In the
mputed with H
ourth segmen
real segment 

m Compariso
motion just af

ransition differ

me differences f

proposed 
were applied to
esults, it is 

performance 

ing the define

shown in th

was recorde
corder motion
segments.  

vrolet.avi vide
s of brightnes
e graphics, it 

HSV Histogram
nt’s brightnes

transitions. I
on compute
fter the startin
rence level.  

 

for Chevrolet.av

algorithm, a
o several video

observed tha
than the othe

ed 

he 

ed 
ns, 

eo 
ss 
is 
m 
ss 
In 
ed 
ng 

vi 

all 
os 
at 
er 



93 

algorithms. In Table 1 and Table 2, comparison results for 
As.avi (a sample video including camera movements and 
lighting changes, five segments transitions) video and 
Chevrolet.avi [12] (including five segments transitions) 
video are given. In results, computing times, number of 
segments detected by algorithm, accuracy rate for real 
segment transitions, and extra (unnecessary) number of 
segments detected are shown. For the best performance it 
is expected to have minimum computing time, best 
accuracy rate (%100), and not to detect any other extra 
segments. 

 
Table 1. Comparison results for As.avi video 

ALGORITHM 
Time 

(s) 

Number 
of 

Segment  

Accuracy
(%) 

Extra 
Segment

Pixel Comparison 123.73 6 80 2 
Block Based Pixel 
Comparison 

201.18 6 80 2 

RGB Histogram  
Comparison 

1.61 6 60 3 

Block Based Histogram 
Comparison 

9.32 7 60 4 

HSV Histogram  
Comparison 

48.71 8 100 3 

Proposed Filtered Video 
Histogram Comparison 

11.65 5 100 0 

 
Table 2. Comparison results for Chevrolet.avi video 

ALGORITHM 
Time 

(s) 

Number 
of 

Segment  

Accuracy
(%) 

Extra 
Segment

Pixel Comparison 153.41 7 100 2 
Block Based Pixel 
Comparison 

212.23 9 80 5 

RGB Histogram  
Comparison 

2.74 8 40 6 

Block Based Histogram 
Comparison 

27,09 7 60 4 

HSV Histogram  
Comparison 

34.98 8 100 3 

Proposed Filtered Video 
Histogram Comparison 

17.67 5 100 0 

 
For comparison of computing overhead, it is clear that 

filtering steps used in Filtered Video Histogram 
Comparison algorithm are making computation time 
longer. But in the computation part of the frame 
differences, the proposed method computes faster in rate 
1/3 because of using only gray scale darkness levels. Other 
methods use Red, Green, Blue levels for computing 
consecutive frame differences. For this reason their 
computing times are much longer than the proposed 
method. 

The interface shown in Fig. 8 was designed to apply 
the algorithms, include the proposed and existing 
algorithms. With this interface, a loaded video can be 
divided into sections according to the parsing method and 
then these segments can be stored for access. In the 
interface, the number of segments represents the segments 
transitions.  

 
 

Fig. 8. Parsing interface 
 
Conclusions 
 

In this work, a new parsing method for uncompressed 
videos was proposed which has superiority over the 
existing parsing algorithms. Through the investigation of 
existing algorithms, it is found that, these algorithms have 
some deficiencies. The new method was applied to a 
number of example video streams and compared with the 
other algorithms. As a result of the comparison, it is seen 
that the proposed algorithm has a better segment transition, 
and an acceptable level of computational overhead.  
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H. I. Eskikurt, B. Boru. A New Method for Video Parsing of Uncompressed Digital Video Streams // Electronics and Electrical 
Engineering. – Kaunas: Technologija, 2011. – No. 10(116). – P. 89–94. 

Today, the use of digital videos instead of analog ones has become much popular due to their easy recordability and low-cost 
storage. Hence, huge amount of digital video archives have come about. The meaningful search in a video has been an important 
demand in order to fast access the video database. While the standard picture and text searching methods cannot be used in a digital 
video, the video indexing has become a popular interest, and lots of researches have been done in this field. In this study, an 
implementation of a new video parsing algorithm design for uncompressed videos is presented. Through the investigation of the parsing 
algorithms in the existing literature, lacks of these algorithms were defined and a new method for achieving high performance was 
proposed. It is determined that the proposed method is much better than the other algorithms considering the computational overhead 
and the performance. Ill. 8, bibl.12, tabl. 2 (in English; abstracts in English and Lithuanian). 
 
 
H. I. Eskikurt, B. Boru. Videoanalizei skirto naujo metodo taikymas nesuspaustuose skaitmeniniuose videosrautuose // 
Elektronika ir elektrotechnika. – Kaunas: Technologija, 2011. – Nr. 10(116). – P. 89–94. 

Skaitmeninis videomedžiaga tampa vis populiaresnė, palyginti su analogine, dėl saugojimo ir įrašymo paprastumo. Besiplečiančiose 
videoinformacijos saugyklose reikia užtikrinti tinkamą ir sparčią paiešką. Šiuo atveju negalima pritaikyti standartinių paveikslų ir teksto 
paieškos metodų. Todėl populiarėja video- informacijos indeksavimas. Pasiūlytas naujas metodas nesuspaustiems skaitmeniniams 
videosrautams tirti. Atsižvelgiant į gautus rezultatus nustatyta, kad metodas yra našesnis nei kiti esami. Il. 8, bibl. 12, lent. 2 (anglų 
kalba; santraukos anglų ir lietuvių k.). 
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