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Abstract—The intra-mode and inter-mode predictions are made
available in H.264/AVC for effectively improving coding efficiency.
However, exhaustively checking all the prediction modes for iden-
tifying the best one (commonly referred as exhaustive mode deci-
sion) greatly increases computational complexity. In this paper, a
fast mode decision algorithm, called the motion activity-based mode
decision (MAMD), is proposed to speed up the encoding process
by reducing the number of modes required to be checked in a hi-
erarchical manner, as follows. For each macroblock, the proposed
MAMD algorithm always starts with checking the rate-distortion
(RD) cost computed at the SKIP mode for a possible early termi-
nation, once the RD cost value is below a pre-determined ‘low’
threshold. On the other hand, if the RD cost value exceeds an-
other ‘high’ threshold, then this indicates that only the intra modes
are worthwhile to be checked. If the computed RD cost falls be-
tween the above-mentioned two thresholds, the remaining seven
modes, which are classified into three motion activity classes in our
work, will be examined, and only one of the three classes will be
chosen for further mode checking. The above-mentioned motion
activity can be quantitatively measured, which is equal to the max-
imum city-block length of the motion vector taken from a set of
adjacent macroblocks (i.e., region of support, ROS). This measure-
ment is then used to determine the most possible motion-activity
class for the current macroblock. Experimental results have shown
that, on average, the proposed MAMD algorithm reduces the com-
putational complexity by 62.96%, while incurring only 0.059 dB
loss in PSNR (peak signal-to-noise ratio) and 0.19% increment on
the total bit rate compared with that of exhaustive mode decision,
which is a default approach set in the JM reference software.

Index Terms—H.264/AVC, mode decision, motion vector field
adaptive search technique (MVFAST), motion activity, early ter-
mination, video coding.

I. INTRODUCTION

T HE H.264/AVC is the newest video coding standard de-
veloped by the Joint Video Team (JVT), which is formed

by ITU-T VCEG and ISO/IEC MPEG standards committees
[1]. Due to its high coding performance, H.264 is expected to
be exploited in various video services and applications, such as
IPTV, digital satellite broadcasting, to name a few. Similar to its
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predecessors, H.264 is also a block-based motion-compensated
hybrid video coder. However, H.264 adopts multiple sophisti-
cated prediction techniques such as multiple reference frames,
variable block sizes, quarter-pixel accuracy, enhanced intra-pre-
diction, and so on, to achieve much higher coding efficiency [2],
but at the expense of heavy computational complexity [3]. Our
experimental results have shown that the exhaustive mode deci-
sion process usually takes about 90% of the total computational
load of the JM reference software. Therefore, how to reduce the
computational complexity while maintaining almost the same
coding gain and the total bit rate is the main objective on de-
signing a fast mode decision algorithm for H.264 [4].

Since the inception of H.264, many fast mode decision
methods have been proposed in the literatures [5]–[11]. In
our view, they can be classified into two categories—one is to
optimize the Lagrangian rate distortion optimization (RDO)
function which has been adopted as the criterion for conducting
the exhaustive mode decision and implemented in the JM
reference software [5], [6], while the other is to predict the best
mode without checking all the modes [7]–[11]. Our proposed
method belongs to the latter. Some most recently introduced
fast mode decision methods are highlighted as follows.

Considering the distortion as an equivalent measurement of
the total energy of quantization error, the method proposed by
Moon et al. [5] approximated the relationship between the bit
rate and the distortion by exploiting a statistical model of quanti-
zation error to efficiently reduce the computational complexity.
Tu et al. [6] estimated the bit rate and the distortion directly
from the spatial-domain statistics. The proposed RD estima-
tors achieved similar performance as that of exploiting the RDO
function while its computational load is much lower. Ahmad et
al. [7] presented a fast mode decision algorithm to determine
the mode of the current macroblock (MB) based on the modes
previously determined in the previous and current frames. Wu et
al. [8] proposed a method based on the analysis of the edge map
of the entire frame. The edge-map information is then used to
decide the best edge direction and find the best intra mode. Fur-
thermore, they also exploited the edge-map information to deter-
mine whether an MB is homogeneous for finding the best inter
mode. Bu et al. [9] proposed a two-stage block size selection
algorithm to effectively reduce the computational complexity.
In the first stage, the sum of absolute difference (SAD) value of
the current MB is calculated. If the SAD is small enough, fur-
ther computation of the smaller block sizes 8 8, 8 4, 4 8,
and 4 4 will be skipped; otherwise, an adaptive threshold ac-
cording to the mode information of the surrounding MBs will
be employed to skip some small block-sized modes. Choi et
al. [10] proposed a fast mode decision algorithm involving two
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stages of early terminations. In the first stage, the 16 16 block-
sized mode checking is conducted for possible early termina-
tion. If such early termination condition is satisfied, then the
SKIP mode is set; otherwise, the remaining inter modes are
checked to find the best inter mode. The second early termi-
nation checking is then performed for possibly skipping all the
intra modes by evaluating the average boundary errors, mea-
sured between the pixels located at the boundary of the current
MB and that of its adjacent upper-left encoded MB. Kannangara
et al. [11] introduced an adaptive model based on a Lagrangian
cost function, in which the Lagrangian multiplier is estimated
from a derived formula that involves some statistical measure-
ments obtained from twelve video sequences, covering a wide
range of motion activities. The computed value of the cost func-
tion will be used to determine whether the early termination con-
dition is met, and, if so, the SKIP mode will be chosen as the
best mode.

In this paper, a novel and more efficient mode decision
algorithm, called the motion activity-based mode decision
(MAMD), is proposed by evaluating the motion-activity status
of spatially and temporally nearby MBs in a hierarchical
manner. In our approach, the initial evaluation of the RD cost
of the SKIP mode provides an early chance to possibly skip the
checking process of the remaining modes for the current MB.
If such early termination is not granted, then a further analysis
based on the motion-vector lengths could provide a simple
and yet reliable approach to avoid checking those less likely
modes so as to further speed up the mode decision process.
Experimental results have shown that the proposed MAMD
algorithm significantly reduces the computational complexity
while maintaining almost the same video coding quality and
the total bit rate achieved by the exhaustive mode decision
algorithm, which is the default approach made available in the
JM reference software.

The rest of this paper is organized as follows. An overview
of the mode decision algorithm in H.264 is described in Sec-
tion II. The proposed fast mode decision algorithm, MAMD,
is presented in Section III. Extensive simulation results are pro-
vided in Section IV. Finally, conclusions are drawn in Section V.

II. OVERVIEW OF H.264/AVC’S MODE DECISION

Unlike previously developed MPEG video coding standards,
H.264 provides seven block sizes (or the so-called modes, as
shown in Fig. 1) to conduct motion estimation for motion-com-
pensated inter-frame coding in order to achieve higher coding
efficiency. The above-mentioned seven block sizes are: 16 16,
16 8, 8 16, 8 8, 8 4, 4 8, and 4 4, where the last four
block sizes are jointly denoted as P8 8 in H.264, as illustrated
in Fig. 1(b).

For the inter-frame MB coding, there are 11 candidate
modes: SKIP, 16 16, 16 8, 8 16, 8 8, 8 4, 4 8,
4 4, intra 4 4, intra 8 8 and intra 16 16, where the last
three modes are denoted as I4MB, I8MB and I16MB, respec-
tively. For the intra-frame MB coding, only I4MB, I8MB and
I16MB are applicable. It should be pointed out that although
I8MB has been introduced in H.264 Fidelity Range Extension
(FRExt) profile, most H.264 profiles used do not support

I8MB in fact [12]. Therefore, so far as the intra prediction is
concerned, only I4MB and I16MB are considered in this paper.

Note that all the prediction modes, except the SKIP, I4MB
and I16MB modes, require motion estimation operation. If an
MB is coded with the SKIP mode, all the discrete cosine trans-
form (DCT) coefficients of this MB are set to zero and its motion
vectors (MVs) can be produced from the MVs of the neigh-
boring encoded MBs; hence, there is no quantized prediction
error information and MVs required to be transmitted. There-
fore, the SKIP mode is thus highly beneficial to code large areas
with no motion or with a fairly slow motion (e.g., slow camera
panning). If an MB is coded with one of the intra modes (i.e., ei-
ther I4MB or I16MB), the spatial correlation within each video
frame will be exploited and only the residual block, which is the
prediction error resulted between the current block and its pre-
diction, will be encoded. Hence, the intra modes are very suit-
able for encoding a highly-textured region under fast motion.

In the reference software of H.264, the Lagrangian RDO
function is adopted as the criterion for conducting the ex-
haustive mode decision. More specifically, the aforementioned
modes are individually performed based on this criterion,
and the results are compared to identify the best mode that
corresponds to the minimum cost. Consequently, the computa-
tional complexity resulted from such exhaustive mode decision
strategy is extremely high, and thus a fast mode decision algo-
rithm would effectively reduce the computational complexity.

In summary, the exhaustive mode decision algorithm imple-
mented in the H.264 reference software [13], [14] are described
as follows:

1) Check whether the current MB can be considered as an
intra MB, which is always the case if the MB comes from
an intra frame. If the checking is positive, go to step 6;
otherwise, proceed to the next step.

2) Compute the cost of the SKIP mode.
3) Perform the motion estimation process and compute the

costs of three large block-sized modes (namely, 16 16,
16 8, and 8 16) for the current MB, respectively.

4) Select one of the four 8 8 blocks within the current MB,
perform the motion estimation process and compute the
costs of four smaller block-sized modes (namely, 8 8,
8 4, 4 8, and 4 4), respectively.

5) Repeat Step 4 likewise for the other three 8 8 blocks in-
dividually.

6) Perform the intra prediction procedure and compute the
costs of I4MB and I16MB, respectively.

7) Among all the modes that have been checked in the pre-
vious steps, select the one that yields the minimum cost as
the best mode.

III. THE PROPOSED MOTION ACTIVITY-BASED MODE

DECISION (MAMD) ALGORITHM

A. Motivations

First, from the temporal point of view, motionless or slow-
motion scenes are oftentimes encountered in real-world video
sequences. From the spatial point of view, large homogeneous
areas are also presented in the spatial domain quite frequently. In
these cases, the SKIP mode is expected to be the optimal choice.
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To verify this intuition, extensive simulation experiments are
conducted by using different video sequences listed in Table I
for investigating the distribution of the optimal mode resulted
from exploiting the exhaustive mode decision of the H.264 ref-
erence software, and the results are documented in Table II. This
study clearly indicates that the SKIP mode indeed dominates
among all the available modes, especially for those sequences
containing motionless or slow-motion content. This observation
implies that the SKIP mode checking should be done at the in-
ception of the mode decision process for each MB so that an
early termination chance is given by evaluating whether the re-
sulted RD cost is below a threshold for effectively decreasing
computational complexity.

Second, one can easily perceive that a large block-sized mode
is more suitable for a homogeneous region under slow motion,
while a small block-sized mode, on the contrary, is more suit-
able for a region containing a fast moving object. In other words,
the optimal mode of the current MB to be determined should
be intimately related to the motion activities of its spatially and
temporally adjacent MBs. The motion activity can be quantita-
tively measured as introduced in [15], which is defined as the
maximum city-block length of the MVs taken from a region of
support (ROS), consisting of spatially- and temporally-adjacent
MBs. It is an effective measurement yardstick and has been uti-
lized in the design of a fast motion estimation scheme, called the
motion vector field adaptive search technique (MVFAST) [15],
which has been adopted in MPEG-4 standard [16]. Motivated
by this intuition, extensive simulation experiments for investi-
gating the relationship between the optimal mode resulted from
the exhaustive mode decision of the H.264 reference software
and the motion activity of the current MB have been conducted
by using different video sequences and documented in Table III.
This study strongly suggests that MBs can be grouped into dif-
ferent motion-activity classes in terms of the type of motion ac-
tivity. Furthermore, it has been observed from the Table III that
among all the prediction modes in H.264, it would be quite diffi-
cult to pre-judge, for example, whether a 16 8 block size or an
8 16 block size is a better mode without calculating their RD
costs; so does the case for 4 8 versus 8 4 as another example.
Therefore, it would make sense to group such hard-to-differenti-
ated modes under the same class. The classes resulted from such
grouping are established and summarized in Table IV. Conse-
quently, only the mode(s) involved in each class is (are) required
to be checked.

B. The Proposed MAMD Algorithm

Further investigation indicates that the motion activity of an
MB is intimately related to its RD cost, and this relation can be
exploited on the design of our mode decision algorithm, as fol-
lows. If the RD cost computed at the SKIP mode is small enough
(that is, below a pre-set threshold, say, ), then the current
MB is probably motionless (i.e., Class 1 in Table IV); thus, the
SKIP mode should be selected as the best mode, and the mode
decision process proceeds to the next MB. In fact, this is equiv-
alent to the so-called early termination method often being im-
plemented in fast motion estimation process [15]. On the other
extremal end, if the RD cost computed at the SKIP mode results
in a fairly large value (that is, beyond another threshold, say,

), this situation signifies that the current MB quite likely
involves a highly-textured region and even with a fast motion
or at a scene cut. Therefore, the two intra modes from Class 5
in Table IV are the most likely candidate modes and should be
further checked by computing their RD costs to see which one
yields the least cost as the best mode to be assigned. Now, the
question boils down to how to determine these two thresholds,

and , which is investigated as follows.
Since different s could yield different details of the pic-

ture, obviously, these two thresholds must be dependent.
As specified in H.264, the range of values is from 0 to 51,
and only the integer values from this range can be used in the
JM reference software. In this paper, we focus on the most fre-
quently-used range [23, 40].

For the delivery of robust fast mode decision performance,
the threshold values of and play a crucial role on
the entire mode decision process. For that, all the MBs from a
set of commonly-used test sequences (Table I) are employed to
empirically determine the reliable threshold values for and

—with a goal of achieving 90% degree of confidence. In
other words, if the RDcost(SKIP) of the current MB yielded is
smaller than , the SKIP mode is assigned to the current MB
as its best mode, and the probability that the SKIP mode is in-
deed the best mode determined by the exhaustive mode decision
is 0.9. On the contrary, if the RDcost(SKIP) of a MB is larger
than , either I4M or I16M, whichever yielding a smaller
cost, will be assigned to the current MB as its best mode; in this
case, the probability that either I4M or I16M is indeed the best
mode is 0.9.

By plotting the threshold values of and versus the
various values in Figs. 2(a) and (b) separately, it can be ob-
served that each curve presents a smooth exponentially-shaped
function. To mathematically model these functions, a Matlab
function, , which essentially performs the Simplex
algorithm for curve fitting, is applied to approximate an expo-
nential function with the format as: , based on the
data points in Table V, where parameters and are to be de-
termined. The resulted formulas are

(1)

(2)

To appreciate how close of the approximation achieved in the
exponential curve fitting, refer to Fig. 2.

A summary of the proposed MAMD algorithm is provided as
follows and its flowchart is presented in Fig. 3.

1) Compute the cost of the SKIP mode, RDcost(SKIP).
2) If RDcost(SKIP) , then Class 1 (i.e., the SKIP

mode) will be chosen as the best prediction mode, and the
mode decision process proceeds to the next MB; otherwise,
check the next step.

3) If RDcost(SKIP) , the RD costs of the two intra
modes in Class 5 will be computed to see which one yields
the least cost.

4) If RDcost(SKIP) , the best prediction mode
will be identified from one of the three Classes (i.e., Classes
2 to 4), according to the following algorithmic steps.
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Fig. 1. The seven modes (or block sizes) used in H.264: (a) one 16� 16 mac-
roblock and its sub-blocks; (b) one 8� 8 block and its further divided sub-
blocks. These four block sizes are jointly denoted as “P8� 8” in H.264.

4.1) Establish the MV set for
the current macroblock according to the ROS as
shown in Fig. 4, where are the MVs of
the corresponding , for , and 4, respec-
tively. If an MB has multiple MVs for different parti-
tion sizes, a single MV of this MB is obtained using
the bottom-up merging procedure as reported in [17].
4.2) Compute the city-block length of each MV:

(3)

4.3) Find the maximum city-block length, L, from the
MV set:

(4)

4.4) The motion activity of the current macroblock
can be determined according to

(5)

Based on the experimental results as shown in
Table III, the thresholds and are
adopted in this paper, which are in line with the rec-
ommendation made in [15]. According to Table IV,
Classes 2, 3, and 4 correspond to “Slow,” “Moderate,”
and “Fast” in (5), respectively.
4.5) Conduct experiments only to the modes that be-
long to the corresponding class according to Table IV.

For the boundary MBs located in the first row, the first column
and the last column, different treatments are required, since the
above-mentioned ROS is not completely available. To be more
specific, if the current locates at the top-left corner of a
frame, all the modes in Classes 2, 3, and 4 are required to be

Fig. 2. The relationship between�� and two thresholds: (a) � versus��
and (b) � versus �� .

checked. For the rest of the boundary MBs locates at the top
row, the left column and the right column, only one spatial MV
is utilized for the evaluation of the motion activity of the cur-
rent MB; that is, from the immediate-left MB, from the imme-
diate-top MB, and from the immediate-left MB, respectively.

IV. EXPERIMENTAL RESULTS AND DISCUSSION

A. Test Conditions

The proposed MAMD algorithm has been incorporated
into the JVT Reference Software (Version JM10.2) [18] and
experimented on multiple QCIF-format and CIF-format test
sequences, covering a wide range of motion activities. All
the simulation experiments are conducted on a PC with 1.6
GHz Intel Pentium processor and 512 MB memory. The test
conditions are set as follows:

1) For each test sequence, 300 frames are encoded with the
group of picture (GOP) structure, IPPP
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Fig. 3. The flowchart of the proposed fast mode decision method, MAMD.

Fig. 4. The region of support (ROS) of the current macroblock, �� .

2) The quantization parameter is set at 24, 28, 32, 36 and
40, respectively.

3) The RDO is enabled.
4) The CABAC entropy coding is used.
5) Only one reference frame is used.

TABLE I
TEST VIDEO SEQUENCES

TABLE II
DISTRIBUTION OF THE OPTIMAL MODE RESULTED FROM EXPLOITING THE

EXHAUSTIVE MODE DECISION USING THE VIDEO SEQUENCES LISTED IN

TABLE I UNDER DIFFERENT �� VALUES

TABLE III
PERCENTAGES OF THE OPTIMAL BLOCK SIZES RESULTED FROM EXPLOITING

THE EXHAUSTIVE MODE DECISION UNDER DIFFERENT VALUES OF

CITY-BLOCK LENGTH BY USING THE VIDEO SEQUENCES LISTED IN TABLE I
AT �� � ��

TABLE IV
THE MOTION-ACTIVITY CLASSES AND THEIR INVOLVED MODES

Note that fast motion estimation is not invoked in our simulation
experiments in order to make fair comparison with the methods
introduced in [9] and [10].

B. Performance Evaluation and Comparisons

Table VI documents some experimental results based on a set
of QCIF-format test sequences by comparing the proposed fast
mode decision algorithm, MAMD, with the exhaustive mode
decision, respectively. Table VII compares the performance re-
sulted from the proposed MAMD algorithm and the methods



6 IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY, VOL. 19, NO. 4, APRIL 2009

TABLE V
THE EMPIRICALLY-DETERMINED THRESHOLD VALUES FOR � AND �

WITH 90% DEGREE OF CONFIDENCE UNDER DIFFERENT �� VALUES. THESE

VALUES ARE BASED ON RDCOST(SKIP) EXPERIMENTED ON ALL THE VIDEO

SEQUENCES SHOWN IN TABLE I

proposed in [9] and [10] over a set of CIF-format test sequences.
In addition, the following performance indexes as suggested in
[19] are used in both tables: PSNR means the average PSNR
changes (in dB); B means the total bit rate changes (in per-
centage); T means the average time saving (in percentage);
“+” means increase; and “-” means decrease. All these measure-
ments are conducted based on 300 frames for each test sequence.

From the results shown in both tables, it can be seen that the
proposed MAMD algorithm constantly achieves—on average,
62.96% time saving with only 0.059 dB loss in PSNR and 0.19%
increment in the total bit rate, comparing with the outcomes re-
sulted by applying the exhaustive mode decision. Figs. 5(a) and
(b) present the RD curves of two test sequences “Salesman” and
“Foreman,” showing that the proposed fast mode decision algo-
rithm has a similar RD performance as that of the exhaustive
mode decision of the H.264 reference software. Experimental
results shown in Table VII further indicate that the proposed
MAMD algorithm consistently outperforms a recently proposed
approach by Bu et al. [9] in all aspects—with about 34% en-
coding time saving, 0.012 dB PSNR improvement, and 2.59%
total bit rate reduction and the other recently proposed approach
by Choi et al. [10]—with about 22% encoding time saving,
0.046 dB PSNR loss, and 0.40% total bit rate increment.

From the experimental results as demonstrated in Tables VI
and VII, one can see that both thresholds and con-
sistently work quite well at various values. It can be further
observed that the amount of time saving is increased with

value for almost all the test sequences except for the case of
“Mobile Calendar,” which deserves some insightful comments
as follows.

According to (1) and (2), when the value is increased,
both thresholds and are increased too. However, a
larger leads to more encoding time reduction (i.e., T in-
creased), but a reverse trend for the case of larger (i.e., T
decreased). This is because when the value is increased, the
number of MBs that are eventually assigned with the SKIP mode
as the best mode will be increased; this obviously speeds up the
mode decision process. On the contrary, when the value
is increased, the number of MBs that are assigned with the intra
mode as the best mode will be decreased; this will slow down
the mode decision process, since other modes are required to be
checked. With these two opposite trends, whether the final net

TABLE VI
EXPERIMENTAL RESULTS OF THE PROPOSED MOTION ACTIVITY-BASED MODE

DECISION (MAMD) ALGORITHM COMPARED WITH THE EXHAUSTIVE MODE

DECISION APPROACH ON THE QCIF TEST SEQUENCES

is increased or decreased will depend on the contents of the
input video sequence. For most natural video sequences, more
time reduction is going to obtain from the increment of ,
compared with that of the extra time needed to be spent due to
the increment of ; consequently, the net is increased
when the value is increased. However, since “Mobile Cal-
endar” is a highly-textured video sequence, its benefited
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from the increment of turns out to be smaller than the extra
time required to be spent due to the increment of ; there-
fore, the of “Mobile Calendar” is decreased when the value
of is increased.

C. Study of Performance Sensitivity

Recall that the values of thresholds and under dif-
ferent s as documented in Table V were experimentally ob-
tained based on 12 MPEG test video sequences (Table I). There-
fore, it is expected that the threshold values in Table V should be
fairly robust. In other words, even with some extended pertur-
bations on the threshold values, the resultant performance vari-
ations should be still small. To study this performance sensi-
tivity issue, let us take the case of “Foreman” QCIF sequence
at as an example. The performance sensitivity of our
proposed MAMD algorithm due to the different values of
and at this fixed under consideration is studied. For
that, extensive simulation experiments have been conducted by
varying the values of and in order to see how much
changes incurred on the aspects of speed-up gain and coding ef-
ficiency under different threshold values. Some results are doc-
umented in Table VIII, from which one can see that the empir-
ically-determined thresholds are quite robust in general, since
there is only 0.14 dB loss in PSNR and 0.77% increment on the
total bit rate even when the is increased to 6050—which is
nearly three times of the value 2050. Similar observations can
be made in the case of . Similar sensitivity arguments as
above-mentioned are also applied to other values.

Last but not least, it should be pointed out that since the
number of MBs with their RDcost(SKIP) value lager than
is very small, the variation on the threshold value could
only result in small influence on the computational complexity,
even smaller than that of the case of value changes.

V. CONCLUSION

In this paper, a novel fast mode decision algorithm based on
the evaluation of the motion activity from the spatially and tem-
porally adjacent macroblocks is proposed. The novelty lies at
the two key observations: (1) The RD cost of the SKIP mode
can be utilized as the criterion for conducting early termination
so as to greatly speed up the entire process of the mode decision,
as the natural video sequences tend to have a higher probability
of choosing the SKIP mode; (2) The city-block lengths of MVs
over a good design of ROS can be exploited to predict the mo-
tion activity of the current MB so that the motion-activity class
can be accurately identified. Experimental results have demon-
strated that the proposed fast mode decision, MAMD, is con-
sistently effective in speeding up the mode decision process
by achieving 62.96% time-complexity reduction on average as
compared with that of exhaustive mode decision approach based
on the JVT reference software (version JM10.2), while only in-
curring a negligible loss of PSNR (about 0.059 dB on average)
and slightly increasing the total bit rate (about 0.19% on av-
erage).
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TABLE VII
EXPERIMENTAL RESULTS OF THREE METHODS: (A) BU ET AL. [9], (B) CHOI ET AL. [10] AND (C) OUR PROPOSED MOTION ACTIVITY-BASED MODE DECISION

(MAMD) ALGORITHM. ALL THE INCREMENTAL DIFFERENCES ARE RESULTED FROM COMPARING EACH METHOD WITH RESPECT TO THE EXHAUSTIVE MODE

DECISION APPROACH, INDIVIDUALLY
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Fig. 5. The RD curves of two test sequences: (a) “Salesman;” (b) “Foreman.”

TABLE VIII
EXPERIMENTAL RESULTS OF THE PROPOSED MOTION ACTIVITY-BASED MODE

DECISION (MAMD) ALGORITHM COMPARED WITH THE EXHAUSTIVE MODE

DECISION APPROACH ON STUDYING PERFORMANCE SENSITIVITY BY VARYING

THE VALUES OF � AND � RESPECTIVELY UNDER THE FIXED �� � ��

AND BASED ON “FOREMAN” QCIF TEST SEQUENCE
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