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Effective Wipe Detection in MPEG Compressed
Video Using Macroblock Type Information

Soo0-Chang Pefellow, IEEE,and Yu-Zuong Chou

Abstract—For video scene analysis, the wipe transition is con- tions of the motion estimation procedure and can be applied di-
sidered most complex and difficult to detect. In this paper, an ef- rectly on the MPEG compressed video. Compared with abrupt
fective wipe detection method is proposed using the macroblock scene changes, however, gradual scene changes not only require

(MB) information of the MPEG compressed video. By analyzing . .
the prediction directions of B frames, which are revealed in the MB more complex detection method but also probably produce dis-

types, the scene change region of each frame can be found. Once thdurbances on the abrupt scene change detection. It is a transi-
accumulation of the scene change regions covers most area of thetion from one scene to another, which may take from several to

frame, the sequence will be considered a motionless wipe transition several tens of frames. Most of gradual scene change detection
sequence. Besides, uncommon intracoded MBs of the B frame Canpapers [10], [14], [15], [21], [27] have put their focus on the dis-

also be applied as an indicator of the motion wipe transition. A very Ve t iti duri hich th ¢ dually fad
simple analysis based on small amount of MB type information is SoOlve transiton, during whic € current scene gradually fades

sufficient to achieve wipe detection directly on MPEG compressed Outand nextscene gradually comes into sight. We also have pro-
video. Easy extraction of MB type information, low-complex anal- posed a dissolve sequence detection [23] using macroblock in-
ysis algorithm and robustness to arbitrary shape and direction of formation of P and B frame in the MPEG coding scheme, which
wipe transitions are the great advantages of the proposed method. explore the relationship between dissolve formula and the sta-
Index Terms—MPEG, scene change, scene cut, wipe detection,tistics of interpolated MBs.
video analysis. Besides the dissolve sequence, there also exists another
common gradual scene change, the wipe transition. During the
l. INTRODUCTION wipe transition, the next scene gradually shows up and wipes

out the current scene. Compared with the dissolve sequence,

A S THE rapid development of multimedia applications, thge wipe sequence detection method is less discussed and much

—\ video database is growing extremely huge. Nowadays, thyre complex. The difficulties of wipe detection lie in four
video database management and video retrieval system haugects, aas follows.

also become an urgent issue to be solved. To achieve the go
of video database management, how to parse a video sequence?
into a set of key frames plays a very important role. Video
analysis, which detects those frames carrying significant infor-
mation, such as scene changes or caption embedded frames,
acts as the fundamental step to facilitate the video retrieval and3)
browsing mechanism. Recently, as a result, the scene change
detection method arouses more and more interests and many re-
lated algorithms have been proposed. Generally, scene change

are subjectively divided into two types, abrupt scene change

and gradual scene change, each represents different character-
istics and requires different detection methods. Abrupt scene

change, defined as sudden change from one scene to anothﬁ{
caused by the video editing action, can be detected eitherfR)é
histogram comparison [3], [9] on the uncompressed video,

The arbitrary shape. The wipe shape can be arbitrary, such
as rectangular, circle, fencing, etc.
2) The arbitrary direction. The wipe direction can be arbi-
trary, such as bottom to top, top to bottom, bottom-left to
top-right, etc.

The arbitrary speed. The wipe speed of a wipe transition
can be arbitrary, which may spread over from several to
several tens of frames.

Foreground or background movement. The next wipe-in
scene or the current wipe-out scene can gradually appear
or disappear with motion instead of motionless appear-
ance or disappearance.
order to explain this complexity, Figs. 1-5 illustrate the
different types of wipe transitions. Based on the above dis-
. ! - X lission, the richness of variety of wipe transitions makes it the
by discrete cosine transform (DCT) coefficient comparison [4 ost difficult gradual scene change to be detected. Some of re-

[5], [8] and anglysis on motion vectors [6], [7], [11], [12]_ on thqated approaches perform the wipe detection based on uncom-
compressed video. We also have proposed an effective abr IRlssed video [17], [18]. Although good performance is ob-
?cene _char;%e deﬁecﬁon blased ondan analysis of mr_;lcrobloc diked, high computation load is required to handle the different
ormation [23], which explores and reuses comparison Operséﬁapes, directions and patterns of the wipe effects. Additionally,

as the MPEG standard is widely adopted, more and more video

. . . , data are compressed in order to save the storage space. In other
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Fig. 1. Example of wipe transition from the left to right in rectangular shape.

Boos: B e

Fig. 2. Example of wipe transition form the upper-right to bottom-left in rectangular shape.

Fig. 3. Example of wipe transition from center to spread out in circular shape.

ENCUE VO o

Fig. 4. Example of fencing wipe transition from left to right.

SN -

Fig. 5. An example of motion wipe transition from the left to right in rectangular shape.

MPEG compressed video. But it is only capable to detect hodirections and speeds of wipe sequences. For another type of
zontal and vertical wipes. wipe sequence in which the next scene is moving onto the cur-
Based on our effective method of abrupt scene change detesit one, the number of intracoded MBs in B and P frames can
tion [23], we extend this idea to wipe detection. Taking advamdso perform as the indicator of the wipe sequence effectively.
tage of the frame-based accuracy of abrupt scene change deBznpared with other proposed methods, this novel method ben-
tion and precise locating capability of scene change positiomrdits from easy extraction and simple analysis of MB type in-
the wipe detection can be achieved by accumulating the scéoemation. Above all, this proposed method works very effec-
change regions over a period of time. This method requires omilyely no matter where the initial location and in what direction
macroblock type informaiton and is robust to arbitrary shapes, shape that the next scene wipes out the current one.
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Fig. 6. Patterns of the prediction of B and P frame corresponding to different [/_{i E

abrupt scene change positions.
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Fig. 7. llustration of concept of MBGxy.

II. PROPOSEDWIPE DETECTION METHOD

A. Abrupt Scene Change

311
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Fig. 8. lllustration of motion and motionless wipe transition. (a) lllustration
of motionless wipe transition. (b) lllustration of motion wipe transition.
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Fig. 9. lllustration of the proposed motionless wipe detection method.

corresponding to different abrupt scene change positions are
illustrated in Fig. 6. Based on this concept, abrupt scene
changes can be detected by a simple analysis.

In addition, we define that the MBs in specific geometric
position (x,y) of each frame in a SGOP form a MB group

We first introduce our proposed abrupt scene change det@dBGxy). If the pattern of the MB types in a MBGxy follows
tion, which is applied as the first step of wipe detection. Thithe patterns shown in Fig. 6, a scene change MB in the location
method [23] exploits the comparison operations performéd,y) is found. This idea, which is illustrated in Fig. 7, can help
in the motion estimation procedure, which results in specifics not only to locate the scene change area but also to set up
characteristics of the MB type information when abrughe threshold more easily. The concept of MBGxy has been ap-
scene changes occur. In the MPEG coding scheme with fiied to caption detection in our previous works [23] based on
Group Of Pictures (GOP) structure of IBBPBBPBBPBBPBHs ability to locate changed area.
(M = 3, N = 15), we define the PBBP, IBBP, or PBBI as a It is worthwhile to note that our detection is in frame-based
SubGroup Of Pictures (SGOP) to clarify the description of o@ccuracy, in other words, our detection method can exactly indi-
algorithm. The patterns of the prediction of B and P frameastes which areas have changed in each frame. This advantage

Authorized licensed use limited to: National Taiwan University. Downloaded on January 22, 2009 at 03:06 from IEEE Xplore. Restrictions apply.
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Loading Bitstream of
New Coming SGOP

'

MB Type Information Extraction Process

Nip>Tip
or
PBBI SGOP encountered

Nip: The number of Intra-coded MBs of P frame

Tip: The threshold of minimum number of Intra-coded Mbs of P frame

Starting Point Recording
Ws

'

Abrupt scene change area detection
v {Nscb1.Nscb2 Nscp obtained) Nscb2: The number of scene change MBs of the second B frame

Nscb1: The number of scene change MBs of the first B trame

Nscp: The number of scene change MBs of the P frame

Nscb1>Tasc
or Nscb2>Tasc
Abrupt scene change frame found)

YES

Tasc: The threshold of mimimum number of scene change Mbs of
each frame to decide abrupt scene change frame

Both Nscb1,Nscb2<Tmsc
of

Both Nscb2,Nscp<Tmsc

{Accumuiation deactivated)

Tmsc: The threshold of minimum number of scene change Mbs of
each frame for accumulation deactivation

Ending Point Recording
We

NO

Tscr: The threshold of minimum rano of accumulated scene change
area for motionless wipe detection

The Ratio of Accumulated Area
>Tscr

Wipe Transition from Ws to We is found

Fig. 10. Flowchart of proposed motionless wipe detection algorithm.

also provides us the opportunity to extend our method to detgdbbally motionless. By contrast, in the motion wipe transition,
wipe transition, which is a geometrically gradual scene chandbke next wipe-in scene is moving onto the current wipe-out

based on accumulating scene change area. scene, or the current wipe-out scene is moving out and the next
. ] wipe-in scene shows up gradually. Fig. 8 illustrates these two
B. Wipe Detection categories of wipe transitions and the examples can be found

Before introducing our wipe detection algorithm, we firsin Figs. 1 and 5.
classify the wipe transitions into two categories according to 1) The Motionless Wipe DetectiorAs we have discussed,
movement of the wipe-in or wipe-out scene. The motionledde advantage of frame-based detection accuracy and the capa-
wipe transition, which is the most common form, is definedility to locate the scene change region facilitate the wipe de-
as the wipe transition without the foreground or backgrourigiction. By our abrupt scene change detection, we can trace the
movement, that is to say, both wipe-in and wipe-out scene afanged area of each frame during the wipe transition. Once
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the accumulation of changing area cover with significant rat
of the entire frame, the sequence will be judged as a wipe tre
sition. Fig. 9 illustrates the proposed motionless wipe detectis
method. Two important issues should be taken into considk
ation in our method: When to trigger the accumulation mech
nism and how long the accumulation should take. For the form
issue, the simplest idea is to continuously monitor the detect
scene change region, in other words, the accumulation mec
nism is always activated. The computational load of this ide
however, is comparatively large. As a result, we adopt anott
solution that makes use of the significant number of intracod:
MBs of the latter P frame of an SGOP. Because of the conte
change resulting from the wipe effect, the ineffectiveness of m
tion estimation will result in significant number of intracodec
MBs in P frames. This characteristic, which is also illustrate
in Fig. 9, can be used to trigger the accumulation mechanis
Once the ratio of the number of intracoded MBs to total numb:
of MBs exceeds a predefined threshdigl, the accumulation
mechanism will start to detect scene change region for wipe ¢ Frame 7 (B Frama i |B Frame % [P
tection. This idea, which avoid continuous effort on monitorin (a)

change area, is practical because the latter P frame of the SC peeling e

will be decoded in advance of the B frames during the MPE 4,

decoding process. @

For the second issue to decide how long the accumulati = 9%}
should take, it is difficult because the length of the wipe traré sl |
sition can be arbitrary. Consequently, a very large number & Tmsc
frames should be adopted as the threshold to cover all possi  © e
wipe transition lengths. This also costs a lot of computation
power. In order to solve this dilemma, we change our strate: ; 300
to set up the minimum threshold on the number scene char &
MB of the monitoring frame, instead of the fixed long monE e
itoring length. Once the ratios of scene change MBs to totug 1001 ]
MBs of two consecutive frames drop smaller than the pred g l Tip
fined thresholdl},.., the accumulation mechanism stops an~ S~ %% + & 95 19 11 15
the accumulation result is compared to the threstigld The Frame Index
motionless wipe detection is illustrated in the form of flowchai (b)

in Fig. 10, and Fig. 11 shows an experimental example bas SR - S
on proposed method, where each black dot represents a s~ - -
change MB. Itis worthwhile to note that the scene change ac (. - F T

mulation mechanism is triggered when | frames are encountej.

because there is no indication like what the intracoded MB of

frames shows. ‘ T :
There are two great advantages of the proposed method. Fip_ D_ D F‘F H— E

the analysis of very low computational complexity can effec o @

tively achieve wipe detection, and most important of all, it can

be directly applied on the MPEG compressed video. Secomd. 11. Experimental example of motionless wipe detection. (a) Test
the ability to track the change area of each frame and deté&gauence for motionless wipe detection. (b) Statistics of changed MBs and
. . .. Infracoded MBs of P frames. (c) Abrupt scene change detection results
tion based on accumulation make our method robust to arbitraRked on MBGxy, where each black dot represents a scene change MB. (d)

shape and direction of the wipe effect. This advantage is illusecumulation of abrupt scene change regions based on MBGxy, where each
trated in Fig. 12. black dot represents a scene change MB.

2) The Motion Wipe DetectionThe detection of motion

wipe transitions is a different case, in which the curremhotion wipe detection is exactly the same as the motionless
wipe-out scene is gradually moving out of sight or the nextipe detection introduced in Section II-B1. Once the moving

wipe-in scene is gradually moving into sight. The charactespeed exceeds the searching ability, however, the ineffective-
istics of predictions, which exhibit in the MB types, dependsess of motion estimation makes our proposed motionless wipe
on the moving speed. If the moving speed does not exceed tlegection invalid for this case. Fast moving speed will make nei-
searching ability of the motion estimation, that is, the searchitiger forward nor backward prediction of B frames adequate, but
window, the patterns illustrated in Fig. 7 are still valid and thfortunately, the lack of adequate frames for prediction results
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Frame n Frame n+l Frame n+2 Frame n+3
Deteted Scene Change
Area
Accumulated Scene
Change Area D + + - __]
(a)
Frame n Frame n+l Frame n+2 Frame n+3
Deteted Scene Change
Area

Accumulated Scene
S DR ) F RN
(b)
Frame n Frame n+1 Frame n+2 Frame n+3
Deteted Scene Change
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Change Arca O + @ + ‘ _ @
(c)

Fig. 12. lllustration of robustness of motionless wipe detection. (a) Rectangular wipe from bottom-left to top-right. (b) Circular wipe frorhdfttibdop-right.
(c) Circular wipe form center to edge.

in uncommon intracoded MBs of B frames. This phenomena P frame to decide when to collect the MB type information
inspires us a new idea of motion wipe detection. The numbef B frames. As we have described, this activation mechanism
of intracoded MBs of B frames can be used as the indicator¢an be sucessful because the latter P is decoded in advance
detect the motion wipe transition. Similar to motionless wipef B frames in an SGOP. Once the monitoring mechanism is
detection, we have to decide when to trigger the monitoringggered, the numbers of intracoded MBs of B frames will be
mechanism to reduce the computational load. In practice, awnllected and compared with a predefined threstgld If two
method keeps on monitoring the number of intracoded MEB®nsecutive B frames are found containing more thgrratio
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or
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v

Nib1: The number of Intra-coded MBs of the first B frame

Intra-coded MBs of B frame Collection
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Nib2: The number of Intra-coded MBs of the second B frame
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of B frame for monitoring mechanism deactivation

Both Nib1,Nib2<Tib
{Monitoring Mechanism deactivated)

Ending Point Recording
We

We>Ws+1
(Not less than one frame)

Wipe Transition from Ws to We is found

Fig. 13. Flowchart of proposed motion wipe detection algorithm.

of MBs are intracoded, our detection method will regard it agrated algorithm detects and accumulates scene change area of
a wipe transition. Moreover, when two consecutive B frame=ach frame, and simultaneously monitors the ratio of intracoded
are found containing less th&, ratio of MBs are intracoded MBs of B frames. The detection will be terminated either when
during the monitoring activation period, ending point of a wipan ending point of the wipe transition is found, or when this se-
tranistion is found. Fig. 13 shows the flowchart of our motiogquence is judged as nonwipe sequence.
wipe detection algorithm and Fig. 14 shows an experimental
example. IIl. SIMULATION RESULTS

Itis noted that our motion wipe detection is also robust to ar- )
bitrary shapes and directions of wipe transitions. It is becaue Edited Video Sequence
the decision is based on the quantity of intracoded MBs of B In order to examine the proposed method, a series of video
frames in which the shape or direction of wipe transitions hagquences are edited for experiments. Each frame of these
less influence. Besides, our motionless and motion wipe detsequences is in SIF (352240) format and encoded using
tion can be integrated easily. Both of them are triggered usii$l5 [16] (M = 3, N = 15,4 Mbps). 45 wipe transitions (33
the number of intracoded MBs of P frames, and thus the aare motionless, other 12 are motion wipe transitions) are to
tivation mechanism can be merged. Once the monitoring abd experimented, in which 30 are edited and 15 are digitized
collecting MB type information of the B frame starts, the intefrom real video. Inside this sequence, there are also 40 abrupt
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TABLE |
LIST OF THRESHOLD PARAMETERS
Denotation Description
Tip Threshold of the number of intra MBs of P frames
Tib Threshold of the number of intra MBs of B frames
Tmse Threshold of the minimum number of scene change MBs
Frame I {H| Y Frame 5 (M Tscr Threshold of the minimum ratio of accumulated scene change area
Tase Threshold of the minimum ratio of scene change area of a single frame
TABLE I
EXPERIMENTAL RESULTS OF45 WIPE TRANSITION DETECTION
(Tip =15, T, = 10, Trnee = 15, Teer = 75%, Toze = 75%)
Types Detected False alarm Miss
Frame & (F) Motionless 32/33 0 1
Motion 12/12 2 0
400 ¥ T Y T T
2
£ 300} :
a
5 200} ) :
. - ¥ m
Frame & [B) §100_ |
[3] = g !.i aiis != . .! I Tl
Monitoring mechanism activation period 7} 20 40 &0 80 100 120
4 s00 ! i i i " i ' ' ' i T (7. Detected abrupt scene change
£ 400 r 7 T T :
; 200+ . O 0 O
5 & 3001 | | 1 Tase
2 100p ] % 0
s Tib =2t 1
e re——— — g
1 2 3 4 5 6 7 & 9 10 11 SR 1
Frame index a _
gaQfp T T T T 0 20 40 RO g0 100 120
£ 3001 | Frame Index
= (a)
5 200+ 1 Accumulating mechansim activation period
o 280 . : . . : :
ol Tip £
£ 3 PSR F— PR— o B0} 1
12 3 4 5 6 7 8 9 10 11 12 8
Frame Index L 40r 1
- Ti
(b) 22 L
]
Fig. 14. Experimental example of motion wipe detection. (a) Test sequence % 0 . . . L
motion wipe detection. (b) Statistics of MB type information of P and B frames = ©C 5 0 15 20 e 3 3
@ 300 Wipe detected
scene changes, 12 dissolve, five zooming, and seven pann=
sequences. Before detection, a set of five threshold parame! s, Tser
. . . . . . g
needs to be decided in advance. This set is listed in Tables
. =
These parameters are left to system user to adjust the trade £ 1gg} ]
between detection accuracy and false alarm rate and will £ Tmse
discussed and experimented later. g 0 : : : .
. - i 5 10 15 20 25 30 35
We first adopt a threshold set i, = 15, T;), = 10, Tipec = Frame index
15, Toer = 5%, T,sc = 75%} and the experimental results (b)

are shown in Table Il. Fig. 15 has also shown how the detec-

tion method operates and how the thresholds are applied. Fr'a » 15. [lllustration of the proposed wipe detection method and the
P PP a3 H[:)‘llication of thresholds. (a) Statistics of intracoded macroblocks of P frames

Table 11, it is found that very satisfactory detection accuracy a'&ad the detected scene change MBs from framel to frame120 of the test
acceptable false alarm rate is achieved. The only miss detssiuence. (b)Experimental results of accumulating mechanism activation and

tion comes from a very long motionless wipe transition. It prgccumulated scene change area.

duces some small scene change area which will be rejected by

thresholdZ,,... The two false alarm comes from the very fastinderstand the influence of these threshold parameters, a series
panning sequences and can be probably removed by increasihgxperiments are performed and shown in Table Il to Table V.
the threshold};,. Theoretically, adjusting the threshold can shift The results of Tables IlI-V are not very difficult to explain.

the tradeoff between false alarm and miss detection. In ordeldtthe 7,,... is large, the long wipe transition may be missed be-
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EXPERIMENTAL RESULTS OFNEWS AND COMMERCIAL VIDEO

TABLE VI

CORRESPONDING TCDIFFERENT THRESHOLD SETS
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Motionless Detected False alarm Miss
Trmse=10 32/33 3 1 Detected |False alarm| Miss

Tmsc=15 32/33 0 1 Threshold Set 1 43/46 3 3

Tmsc=20 29/33 0 4 (Tip=15,Tib=10,Tmsc=15,Tscr=75%,Tasc=75%)
Threshold Set 2 45/46 9 1

(Tip=15,Tib=5,Tmsc=10,Tscr=60%,Tasc=75%)
Threshold Sct 3 39/46 1 7

TABLE IV (Tip=15,Tib=20,Tmsc=20,Tscr=80%,Tasc=75%)

EXPERIMENTAL RESULTSWITH DIFFERENT T,

Motionless |  Detected False alarm Miss frames. Therefore, the influence of the variation of bit rates is
%Z:zg(s)zﬁ ;ggg 3 } insignificant and, in other words, our method can perform well
Tser=85% 28/33 0 3 on the video streams of different bit rates. An experiment based
on different bit rates has been done in [23] and simulation re-
sults also support this point.
TABLE V

EXPERIMENTAL RESULTSWITH DIFFERENT T}y,

B. Different GOP Structure

Moti Detected False al Mi . . )

Tj;,;‘;“ leﬁze asesaarm SSS In the MPEG standard, the encoder is not strictly defined so
Tib=10 12/12 2 0 that different GOP structure can be used for MPEG coding. As a
Tib=20 10/12 0 2

result, different type of prediction patterns of B frames should be
adopted for different GOP structure. The algorithm of this paper

1 J— =4 J—
cause there is a very small change area of each frame. Ne'%%rbased onthey = 15, M = 3 GOP structure. As a result,

theless, when the small,... is adopted, the false alarm rate ere we also present the modifications of prediction patterns for
increases significantly. Fdf,.,, it can also be a very importantdlfferent GOP structures, which are shown in Table VII.

factor to tune the tradeoff. if;., is large, the false alarm rate can )

be reduced but the miss detection increases. In contrast, sriallinfluence of Other Scene Change Detections

T Will induce more false alarm, primarily resulting from the |, practical applications, the proposed wipe detection
camera motion or some large moving object, although the migisould be able to be distinguished from other detections, such
detection can be reduced significantly, has very similar ef- a5 abrupt scene change and dissolve transition detections.
fect toZi., from the findings of Table V. Therefore, the decisiomraple VIII shows the difference of different proposed effect
of threshold set selection can be left to the system user to tifiections and Table IX shows the MB patterns corresponding
the tradeoff between false alarm and miss detection. to different video scene contents. From Tables VIl and IX, we
can find that five detection algorithms, which includes scene
B. Simulation of Real Video Sequence change, dissolve, wipe, flahslight and caption detections can be

We adopt five real video sequences digitized from news affffegrated without confusion.
commercial clips for further experiments. In these sequences,
each is 9000 frames long and a total of 46 wipe transistions
are involved. The experimental results are shown in Table VI.
Forty-three wipe transitions are detected with only three falseA simple and efficient wipe detection algorithm is proposed
alarms using threshold set 7}, = 15,7}, = 10,7, = using the MB type information. This method benefits from the
15, Toer = 75%, Tosc = 75%}. Similar to the former experi- easy extraction of MB type information, simple analysis, and
ments, the false alarms come from fast panning sequences astilistness to arbitrary directions, shapes and foreground or
the miss detections come from very slow wipe transitions. Howackground movement. Frame-based accuracy and the ability
ever, if you change the threshold set {@;, = 15,7, = to locate the abrupt scene change area can be used to track the
5, Tmse = 10, Tyer = 60%, Tosc = 75%}, 45 wipe transitions motionless wipe transitions by accumulating the scene change
are found but false alarms also increase to nine. MBs. Besides, for the motion wipe detection, the number of
intracoded MBs owing to the ineffectiveness of motion estima-
tion can be used as the indicator. We have also discussed the
influence of other effects, different bit rates and different GOP
structures, and very satisfactory experimental results can be

The bit rates of MPEG video streams can vary from one tibtained. Last, we have to emphasize that this method is valid
several hundred Mbps. As a result, the influence of bit ratesly when B frames are used in the MPEG coding process. As a
should be taken into account to verify the validity of the proresult, the future work to integrate other methods using motion
posed method. Refer to the rate control mechanism of TM5, thectors or DCT coefficients is needed to cope with the sequence
rate is adjusted by changing the quantization scale and irretentaining only | and P frames. Nevertheless, this situation is
vant to macroblock type decision. The macroblock type is deteret common because most video sequence often contains B
mined by the temporal correlation between coding and refererfcames for the purpose of large storage space reduction.

V. CONCLUSION

IV. DISCUSSION

A. The Influence of Bit Rates
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TABLE VII
DIFFERENTMB PATTERNS CORRESPONDING TODIFFERENT SGOP SRUCTURE

SGOP (PBBP): Bold character means the scene change frame or the wipe transition sequence.

MB pattern : X: don’t care, I,B,FD: significant I, B,F,FB mode, L,B,E,D: dominant I,B,F,FB mode
Motionless wipe detection: MB pattern modification corresponding to different GOP structures of abrupt
scene change detection.

SGOP (PBBP): Bold character means the scene changes

SGOP(PBP) PBP PBP
MB Pattern XB! XFI
SGOP(PBBP) PBBP PBBP PBBP
MB pattern XBBI XBFI XFFI
SGOP(PBBBP) PBBBP PBBBP PBBBP PBBBP
MB Pattern XBBBI XFBBI XFFBI XFFFI
Motion wipe detection: MB pattern modification corresponding to different GOP structures.
SGOP(PBP) PBPBPBP BPBPBPB
MB Pattern XIIH XX
SGOP(PBBP) PBBPBBPBBP PBBPBBPBBP PBBPBBPBBP
MB pattern XTI XFHIIBI XFFIHIBBI
SGOP(PBBBP) [PBBBPBBBPBBBP|PBBBPBBBPBBEP|PBBBPBBBPBRBBP|PBBBPBBBPBBRP
MB Pattern XTHIITHIIT XFIHIIIIBI XFFHHINBBI XFFFIIIBBBI
TABLE VIl
DETECTION METHOD OF DIFFERENT EFFECTS ORSCENE CHANGES
Detection Type Summary of proposed detection method
Abrupt scene change Detection triggered by high ratio intra-coded MB of P frame or PBBI
detection SGOP encountered

Scene change area covers almost the entire frame at a specific frame
where the scene change occurs.
Dissolve detection Detection triggered by high ratio intra-coded MB of P frame or PBBI
SGOP encountered
High ratio of interpolative coded MB of B frames are found in dissolve

transition.
Flashlight detection | Significant ratio of intra-coded MB of B frame is found at a specific frame
(At B frame) where flashlight involved.
Flashlight detection Detection triggered by high ratio intra-coded MB of P frame or PBBI
(At P or I frame) SGOP encountered
Two consecutive abrupt scene changes are found will be regard as
flashlight.
Caption detection Abrupt scene change over a selected caption occurrence region
Motion Wipe detection| Detection triggered by high ratio intra-coded MB of P frame or PBBI
SGOP encountered
Significant ratio of intra-coded MB of at least continous 2 B frames is
found
Motionless Wipe Detection triggered by high ratio intra-coded MB of P frame or PBBI
detection SGOP encountered

Continous frames with significant scene change area and accumulated
scene change area covers significant ratio of entire frame

TABLE IX
SUMMATION OF MB TYPE PATTERNS OF DIFFERENT DETECTIONS
Detection Type |High High High Abrupt detection
Intra of P |Intra of B|interpolative MB
Abrupt scene change| Yes No No All all MB of a frame
detection
Dissolve detection Yes No Yes No
Flashlight detection No Yes No No
(At B frame)

Flashlight detection | Yes No No Cover significant area of two
(At P or [ frame) consecutive frame
Caption detection Yes No No Small scene change

area of a selected area
Motion Wipe Yes Yes No No
detection
Motionless Wipe Yes No No Small scene change area of each
detection frame and accumulated area cover
allmost entire frame
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