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In this research, we investigated and analyzed the performance of an optical video transmission system.
We combined the benefits of HEVC compression techniques and OTDM multiplexing using the Differential
Phase Shift Keying (DPSK) scheme. Source and channel coding are separately designed and then cascaded.
The intra-prediction module used in HEVC encoder has been implemented using the Matlab tool to show its
ability to select the coding prediction threshold and block size using all prediction unit sizes and modes
(PUs). The obtained results have been implemented for the second contribution concerning the proposed
fiber transmission system using the OptiSystem software. To evaluate the proposed system, several metrics
were used, including the signal-to-noise ratio (SNR), Q-factor, and bit error rate (BER). The simulation re-
sults show that the optimization criterion led to better performance in terms of transmission quality, in
improving Q-factor and minimizing (BER), thus providing a significant resolution reduction of the video
stream, which reduces the amount of data before being transmitted on the optical fiber.
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1. INTRODUCTION

Attempting to maximize the effective transmission
and routing of video data from source to destination, cur-
rent researchers are thoroughly examining video prop-
erties across various networks, necessitating the use of
a suitable transport protocol [1-3]. Each network path
comprises a series of links, each with its own bandwidth,
but other factors also influence network performance.
Therefore, it is crucial to minimize error rates in chan-
nels by designing a suitable transmission method that
allows specific handling of losses between connections on
wired and wireless networks, notably compression,
which is a viable aspect of video communication.

The HEVC video standard was developed to achieve
better compression performance than previous stand-
ards, with a potential bit rate reduction of up to 50% for
equal perceptual video quality. Thus, the use of HEVC
is crucial in video compression as it is well-suited for net-
work transmission. The migration to optical fiber has re-
quired several developments as it now represents the
most widely used transmission medium in various
fields, especially video transmission [4].

Many sectors are increasingly demanding higher
video quality and coding efficiency. The compression ca-
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pabilities of H.264 are no longer sufficient for high-qual-
ity video compression [5]. Hence, the emergence of real-
time H.265/HEVC coding in 2013 aimed to offer signifi-
cant compression and performance improvements over
previous standards [6-7].

Some researchers have proposed methods based on
gradient analysis to reduce the number of candidate pre-
diction modes, thus reducing coding time while main-
taining high coding efficiency [8-9]. Others have sug-
gested using edge-related information to reduce compu-
tational complexity by decreasing irrelevant prediction
modes [10-13]. Furthermore, enhancing the visual qual-
ity of intra-frame and inter-frame coded videos has been
proposed by improving selective paths in the HEVC cod-
ing tree and applying adaptive filtering techniques to
each selected path to enhance its quality [14].

Moreover, several studies have shown that combining
multiple modulated optical signals into a single optical fi-
ber using OTDM time division multiplexing and differen-
tial phase shift keying (DPSK) ensures that the transmit-
ted video covers the greatest distance, minimizing bit er-
ror issues and optimizing bandwidth usage [15].

It is noted that in the above works, different ap-
proaches, methods, and techniques are used depending
on the desired application. In this article, as the first
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part of this work, we present a simulation of the intra-
prediction module used in the H.265/HEVC video en-
coder. This module was implemented using Matlab to
demonstrate its ability to select the prediction threshold
and optimal block size using all prediction unit (PU)
sizes and modes. Several metrics, including peak signal-
to-noise ratio (PSNR) and bit rate, are used to evaluate
the proposed implementations.

The design and simulation of a new optical system,
specifically for transmitting video data streams from the
HEVC encoder with the application of these character-
istics to maximize bandwidth, were the focus of the sec-
ond part of this study. Raw video sequences (YUV),
transformed into bit streams as data files, were used to
create and transmit a video stream. High-level simula-
tion software was used to realize a transmission system
based on optical fiber. Both steps (video coding and the
transmission system) were carried out independently in
simulation mode, and a direct connection between the
two simulation environments was attempted using video
encoded according to the HEVC standard and several
optical connections (with different characteristics).

The paper is organized into four sections as follows:

Section II provides a description of the intra-predic-
tion mode utilized in HEVC encoders, along with de-
tailed explanations of various levels and parameters, as
well as the conception steps of OTDM transmission ar-
chitecture, employing high-level simulation software
(OptiSystem software).

In Section III, simulation results are presented and dis-
cussed utilizing the data stream generated in Section II.
Finally, Section IV encompasses conclusions drawn from
the findings and outlines avenues for future research.

2. EXPLORATION OF HEVC ENCODER SET-
TINGS AND FACTORS FOR SOURCE COD-
ING OPTIMIZATION

The HEVC standard consists of several blocks, Fig.1
Indeed; digital video is characterized and distinguished
primarily by its spatial resolution (intra-frame) and
temporal resolution (interframe) [16].
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Fig. 1- Block diagram of the H.265/HEVC hybrid codec [16]

The case of video encoders in Intra mode is the main
emphasis of this section. With the latter, the video en-
coder is able to compress each frame separately from the
previous frames without using any temporal prediction
while looking for the best mode, or the direction with the
least block change.

2.1 Theoretical Foundations of Intra-prediction
in HEVC and the Proposed Approach

Intra-prediction, in HEVC, is an extension of that in
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H.264/AVC since both are sample-based spatial predic-
tions [17]. The addition of more concurrent intra-predic-
tors is one of the new standard's enhancements, though.
In fact, HEVC has 35 intra-prediction options in total,
compared to 9 in H.264, Fig.2. HEVC's intra-prediction
modes are divided into 33 spatial directions, a DC (ref-
erence pixel average) predictor, and a new predictor
called Planar [18].
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b) The associated name

Fig. 2 — The relationship between intra predictor mode number
and its associated name [17-18]

To improve the intra-coding efficiency, HEVC uses a
flexible structure of coding units such as prediction units
(PUs) defined with sizes ranging from 4 x 4 to 64 x 64 and
many prediction modes [19]. The HEVC intra-prediction
algorithm predicts the pixels in the prediction blocks
(PBs) of a coding block (CB), using the reconstructed pix-
els in the available neighboring PBs. There are respec-
tively 33 directional prediction modes which make it pos-
sible to improve the prediction but which are difficult to
calculate, and 2 non-directional DC and PLANAR modes
which are used to predict the homogeneous content area.

One of the open-source databases containing video
footage is (UVG: Ultra Video Group), but it's not the only
one; there are many more with Full HD (1920 x 1080) or
4K (3840 x 2160) video material as well. The videos that
make up the dataset may be divided into two distinct
categories: Datasets including slow-motion, complex or
smooth-textured, low- or high contrast video sequences;
datasets containing fast-motion, low- or high-contrast,
and complex or smooth-textured, video sequences. In the
present work, five sequences with FHD resolution and
16:9 aspect ratio with 30 frames per second were used.
Fig. 3 illustrated the five sequences.

Fig. 3 — Input sequences used: a) Beauty b) Bosphorus c¢) Jockey
d) ReadySteadyGo e) YatchRide
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All PU sizes and prediction modes are considered in
the proposed study, which is executed using an intra-
prediction model using Matlab. The input consists of
1080p (FHD) raw video files that were captured in the
YUYV format. The approach suggested applies YUV video
as input and extracts intra-frames at the conclusion. As
a result, the procedure entails playing an RGB color
video while also converting it to YCbCr by downsam-
pling it (4:4:4 to 4:2:0) to use less bits. Intra-frame pro-
cessing is carried out following the division of the blocks
into the frame. The intra-frame block is divided into var-
ious sizes and processed directly using the standard pro-
cess in the forward channel of the HEVC encoder. The
processed block is then rebuilt using the standard re-
verse process in the reconstruction channel of the HEVC
encoder. Apply each sub-block to all prediction modes,
then quantize and adjust the data before encoding it
with a context adaptive variable length coder (CAVLC)
to produce a compressed bit. Perform a reverse operation
in the reconstruction route at the HEVC encoder to ac-
quire a reconstructed picture, and then measure the
quality of the image.

The suggested intra-prediction technique is shown in
Fig.4. With a 30 frame per second input rate, YUV video
is preprocessed by being transformed to RGB and scaled.
The generated pictures are then quantized, trans-
formed, and separated into blocks of various sizes, in-
cluding 4 x 4, 8 x 8, 16 x 16, and 32 x 32 matrices During
intra-prediction, order selection is required so the pre-
dicted images are then reordered and a predicted output
is obtained.

Begin

Read the YUV sequence input and divided to frames
Read the input after first Transform and inverse Quant
Determine Size of video [image_high, image_width] = size(org)

v

Determine CU and PU sizes.
CU_Size =64;CTB Size
PU =4; PU Size (4,8,16,32).
image_high = fix(image_high/CU_Size)*CU_Size;

v

Order Image for 64x64 Size CTB
img_or = Intra_Order(image_width, image_high, org);
mb_buf = uint8(img_or);

v

Intra Prediction Module
encoded_pixels =
Intra_Prediction_Control(mb_buf,CU_Size,image_width,image_hig

Reorder Predicted Frames
img_reor = Intra_ReOrder_PU32(image_width, image_high,
encoded_pixels, PU);

I

A4
[ Intra Completed and result in
l IntraPerformed

v

Move to Residual and continue second cycle

—>

Fig. 4 — Intra-prediction flow diagram for all PU sizes
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2.2 Proposed System Architecture for Video
Transmission Combining OTDM-DPSK

Figures 5 and 6 depict the architecture of the pro-
posed system under OptiSystem. The YUV video is used
as input with a frame rate of 30 frames per second, then
it 1s pre-processed, decomposed into its corresponding
images, and only one image is processed at a time. Once
converted into bits and saved as a data file (.dat), it is
transmitted to the optical transmitter. The signal first
passes through a DPSK modulator, then through an
OTDM multiplexer, which together maintain the data
streams at low rates. On the receiver side, an OTDM de-
multiplexer reconstructs the data stream which is then
demodulated by DPSK. For each user, the bit sequence
corresponding to the compressed video file is loaded into
a pseudorandom bit sequence generator (PRBS). The
non-return-to-zero (NRZ) electrical signal at the output
of the PRBS directly modulates a continuous wave (CW)
laser diode emitting a wavelength of 193.1 THz, which
is an effective way to obtain a well-defined bandwidth
and is generally preferable for long distances and high
data rates (> 10 Gbps). By integrating the advantages of
the DPSK-OTDM system, our implementation facili-
tates video transmission, achieving optimal bit rates
while effectively utilizing bandwidth in various video ap-
plications. Through simulations, we successfully vali-
date the efficiency of this system by transmitting and
receiving video sequences via the optical channel. Per-
formance evaluation of the system includes Q-factor
analysis and assessment of binary error rate (BER) sta-
tistics, demonstrating its robustness in variable optical
channel conditions.
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inintra g Control, |1 andinverse €~ divided |<— Sequence
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Fig. 5 — Proposed model for optical video transmission system

3. RESULT AND DISCUSSES

A co-simulation approach is utilized, employing
OptiSystem and Matlab. OptiSystem manages optical
transmission, while Matlab handles simulation execu-
tion, analysis, processing, and result presentation. The
notion of joint optimization of optical link parameters
and codec parameters (prediction, error resistance tools)
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}
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Fig. 6 — Schematic of OTDM Optical Link in Optisystem

has been explored based on the maximum signal-to-
noise ratio (PSNR) as an objective measure of video
quality, The Bit Error Rate (BER) and the Quality Fac-
tor (Q-factor) as the main parameters to define the qual-
ity of the optical link.

3.1 Simulation Result of the Intra-prediction
Module used HEVC

The simulation was run on a variety of video se-
quences with various spatial and temporal encodings in
order to demonstrate the viability of the suggested
methodology. Table 1 displays the various resolutions,
scenes, and motion characteristics of these test se-
quences. The tests performed were done to compare dif-
ferent results and determine which of them gives the
most relevant results. The proposed simulation is eval-
uated against different metrics, namely signal-to noise
ratio (SNR), PSNR and bit rate. The 35 prediction mode
outputs, comprising DC, planar, and 33 directional
modes, are compared in tablel. The following formula
(1) is used to compute the output's compression ratio:

(Input size — Compressed size)

. N 1
Compression ratio Input size (¢Y)
Table 1- Different compression rates, PSNR and SNR values

for Bosphorus video sequence

JJ. NANO- ELECTRON. PHYS. 16, 03027 (2024)

Comp- Com- PSNR SNR
MODE | ressed pre- (dB) (dB)
size ssion
Ratio

DC 814 |  ----- 22.2755 16.6135
Planar 74,7 90.24 22.3969 18.7382
Mode 1 151 80.28 22.4075 | 18.7322
Mode 2 139 94.90 22.3963 18.7230
Mode3 125 83.68 22.4197 18.7456
Mode4 123 83.94 22.4164 18.7428
Mode5 125 83.68 22.4141 18.7443
Mode6 110 85.63 22.3989 18.7260
Mode7 111 85.50 22.3869 18.7203
Mode8 110 85.63 22.3947 18.7299
Mode9 110 85.63 22.4290 18.7628
Model0 351 54.17 22.1072 17.2790
Modell 329 57.04 22.4766 18.0906
Model2 870 | ------ 21.9884 17.4275
Model3 605 21.01 22.3994 | 18.3868
Model4 799 | - 22.2832 | 18.3275

Model5 535 30.15 22.3761 18.5336
Model6 754 1.56 22.3071 | 18.3670
Model7 149 80.54 22.4401 | 18.7500
Model8 752 1.82 22.3418 | 18.3900
Model9 530 30.80 22.4171 18.5557
Mode20 797 | ------ 22.3085 18.3338
Mode21 605 21.01 22.4555 18.4218
Mode22 869 |  ------- 22.0126 17.4282
Mode23 329 57.04 22.4984 | 18.0890
Mode24 351 54.17 22.1124 17.2600
Mode25 78,2 89.79 22.3951 18.7051
Mode26 78,6 89.71 22.3782 18.6897
Mode27 79,0 89.68 22.3746 18.6849
Mode28 70,0 90.86 22.3949 | 18.6991
Mode29 78,5 89.75 22.4250 | 18.7323
Mode30 74,7 90.24 22.4015 | 18.7057
Mode31 75,9 90.09 22.4578 18.7617
Mode32 84,3 88.99 22.4157 18.7213
Mode33 87,8 88.53 22.4128 18.7169
Aver- 59,31
age
com-
pre-
ssion
ratios
Aver- 18,4010
age
SNR
Aver- 22,3575
age
PSNR

Examples of findings that make use of intra-predic-
tion processing are provided in order to assess how they
affect the various sequences and the previously indi-
cated qualities. - In static sequences such as Beauty, the
average compression ratio is 72.54, the PSNR is 21.4668
dB and the SNR is 11.1340 dB. - In sequences where
there is a fast movement on a static background such as
Jockey, the average compression ratio is 64.78, the
PSNR is 22.2037 dB and the SNR is 13.8171 dB, And for
fast movement of multiple objects on a static background
like ReadySteadyGo, the average compression ratio is
62.74; PSNR is 21.9087 dB and SNR is 17.4750 dB. As a
result, residual predictors can enhance the quality of the
image by reducing the quantity of redundant infor-
mation in the signal. It is clear that less complexity re-
sults in easier calculation. Figures 7, 8 and 9 show the
complete values of PSNR, SNR and compression ratio
respectively for the 35 modes and for the five video se-
quences used. It can be seen that after the 10th mode,
the PSNR, SNR and compression ratio degrade and after
the 27th mode, they return to their maximum.

The simulation results show that the proposed algo-
rithm can improve the PSNR and reduce the bit rate of
1080p sequences compared to the state-of-the-art fast
intra-prediction decision algorithms (average compres-
sion ratio of 64.468%, average PSNR of 21.9842% and an
average SNR of 15.2068 dB). By comparing high-resolu-
tion video sequences with lower resolutions, it can be
concluded that these sequences have higher PSNR val-
ues, reduced throughput and considerable SNR gain.
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The simulation results show that the accuracy and effi-
ciency of the proposed intra prediction algorithm is in-
creased in terms of compression ratio in YUYV files, com-
pared to the already existing results [18] whose simula-
tion was done on YUV videos of resolution 352 x 256 and
704 x 128 as input data, and resulted in an average com-
pression ratio of 15.3% that seems too low and reached
double that of the previous case or It is established at
37.93% for the resolution of 704 x 128. As a result, the
average compression ratio increased by 22.6%, while for
the 1080p footage, the average compression ratio in-
creased by 49.16%. This leads us to agree with [19] that
enhancing the intra-prediction block's input quality can
enhance the intra-prediction output as a whole, enabling
higher resolution pictures to provide superior intra-pre-
diction output. The simulation results showed that one
of the techniques offered by the HEVC encoder to opti-
mize bandwidth while maintaining better video quality
is the intra HEVC prediction algorithm used for YUV

JJ. NANO- ELECTRON. PHYS. 16, 03027 (2024)

(1920x1080) video resolutions to achieve more clarity in
the compressed images to be transmitted. This can give
the possibility of real time coding when combined with
architectural, software and algorithmic optimizations in
video transmissions over long distances with different
means such as optical fiber. Processing can also be done
by implementing HEVC in the FPGA and Simulink
block.

3.2 Overall Performance Evaluation of OTDM
Transmission for Video Sequences

In this part, bit streams file of the Bosphorus se-
quence encoded using HEVC is used as an input to the
optical transmission system. The video is compressed
and quantized using the Matlab software to generate the
bit Stream. In this simulation we have employed OTDM-
DPSK(NRZ) modulation, once the optimization of the in-
jected power, the optimal distance verified and the com-
parison of the two schemes is done, the following param-
eters are maintained for the rest of the simulation:
OTDM -DPSK-NRZ system, CW laser power = — 19 dB
and a distance of 60 km. In the following, the transmis-
sion analysis of different videos is presented where the
role of the intra-prediction of the coded video in the op-
timization is shown. The theoretical communication er-
ror probability can be calculated from the signal-to-noise
ratio (SNR) [22]. There is an inverse relationship be-
tween the (SNR) and the (BER).

It can be seen that for:

— Static such as the Beauty sequence. The BER is high
for a low SNR.

— Sequences where there is a fast movement on a static
background like Jockey as long as the SNR increases the
BER decreases.

— a fast movement of several objects on a static back-
ground like ReadySteadyGo, it is important to mention
that the BER traces are very close.

So for dynamic sequences, the higher the SNR, the
lower the graph will be, indicating a lower bit error rate.

-3 T T T

3 —+——Beauty
—*—Bosphorus
& —+—Jockey
3.5 ——#—Readysteady ||
ﬂ\ —#*—YachtRide
-4 \

BER

-4.5

. ™~

~

~

10 11 12 13 14 15 16 17 18 19 20
SNR (dB)

Fig. 10 — BER vs SNR curve for different video scenes

The findings obtained in accordance with Fig.11 cor-
roborate those obtained before since, the lowest binary er-
ror rate is achieved for intra-prediction modes lower than
the 10th mode and for modes higher than the 27th mode.

In addition, taking into account the performance cri-
teria of the transmission system such as distance, rate,
modulation, bandwidth, etc. We studied the impact of
the bandwidth of the Bessel filter added in cascade at
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the receiver on the quality of the received signal. This
optical filter is used to reduce the effects of dispersion
and time distortion of optical signals transmitted. The
BER curve as a function of the bandwidth for different
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lengths of fiber (60, 120, 180 km), show that for a band-
width ranging from 5 GHz to 20 GHz we get the best bit
error rate (BER). It is also observed that by increasing
or decreasing the bandwidth, the quality of transmission
degrades beyond these values. However, for the perfor-
mance of OTDM-DPSK modulation shown in Fig.12, the
threshold is respected for dynamic video transmission, 9
dB for 60 km. Fig.12 (a) shows that the bandwidth from
5 GHz to 20 GHz for each user, the DPSK system, ena-
bles an effective BER.

Therefore, the BER drops over this frequency range,
increasing symbol interference and degrading the link's
performance. Higher frequencies do not filter the influ-
ence of non-linear effects between channels, while lower
frequencies are not suited for passing 30Gbps data
speeds. To maximize the quality of the received video, it
is crucial to select a suitable bandwidth for the optical
Bessel filter. The bandwidth must be both large enough
to accommodate all of the video's necessary frequencies
and small enough to reduce distortion.

4. CONCLUSIONS

In this work, the performance of an optical video
transmission system was studied and analyzed. The ad-
vantages of HEVC compression techniques and OTDM
multiplexing using the Differential Phase Shift Keying
(DPSK) scheme were combined. The source and channel
coding are designed separately and then cascaded. Spe-
cifically, the simulation was first performed with differ-
ent intra-prediction modes, the use of which allows for
acceptable video quality to be received in modes with
higher BER, thus extending the distance for acceptable
video transmission quality. Indeed, the use of different
modes in different scenes reduces the amount of infor-
mation which allows the decoder to better reconstruct
the altered parts of the image from unaltered blocks.
Furthermore, for the performance of the OTDM-DPSK
system and for the optimization of the bandwidth exploi-
tation, it seems better with a fiber length of 60 km to 180
km and for a minimum power of — 19 dBm with the NRZ
modulation format. However, video compression can be
used to reduce the amount of data transmitted over the
fiber [20], which could improve the 17 efficiency of opti-
cal transmission by reducing network congestion. This
improves the efficiency of video transmission over the
network and allows more users to share the available
bandwidth. In the further work, it is aimed to use ma-
chine learning techniques to develop the compression
tool such a new intra-prediction mode that will replace
or simply complement the conventional intra-prediction,
which still fits into the hybrid block-based architecture
that is used in many existing video codecs.

5. D.Marpe, T. Wiegand, G.J. Sullivan, IEEE Commun. Mag-
azine 44 No 8, 134 (2006).

6. G.J. Sullivan, J.-R. Ohm, W.-J. Han, T. Wiegand, IEEE
Trans. Circ. Syst. Video Technol. 22 No 12, 1649 (2012).

7. E. Francois, C. Fogg, Y. He, X. Li, A. Luthra, A. Segall,
IEEE Trans. Circ. Syst. Video Technol. 26 No 1, 63 (2016).

8. A. Mercat, M. Viitanen, J. Vanne, Proceedings of the 11th
ACM Multimedia Systems Conference, 297 (2020).

03027-6


https://dx.doi.org/10.4018/IJDCF.20210501.oa2
https://dx.doi.org/10.4018/IJDCF.20210501.oa2
https://doi.org/10.21272/jnep.12(6).06035
https://ceur-ws.org/Vol-2589/Paper4.pdf
https://ceur-ws.org/Vol-2589/Paper4.pdf
https://doi.org/10.1109/MCOM.2006.1678121
https://doi.org/10.1109/MCOM.2006.1678121
https://doi.org/10.1109/TCSVT.2012.2221191
https://doi.org/10.1109/TCSVT.2012.2221191
https://doi.org/10.1145/3339825.3394937
https://doi.org/10.1145/3339825.3394937

ASSESSMENT OF OPTIMIZATION PARAMETERS...

S.S. Kamath, P. Aparna, A. Antony, AEU-Int. J. Electron.
Commun. 95, 73 (2018).

10. W. Shi, X. Jiang, T. Song, T. Shimamoto, IEEE Asia Pacific
Conference on Circuits and Systems (IEEE APCCAS) 17
(2014).

11. S. Na, W. Lee, K. Yoo, IEEE International Conference on
Consumer Electronics, 11 (2014).

12. Y. Wang, J. Cao, J. Wang, F. Liang, IEEE 4th International
Conference on Signal and Image Processing (IEEE ICSIP),
870 (2019).

13. M.A. El-Mowafy, S.M. Gharghory, M.A. Abo-Elsoud, M.
Obayya, M.F. Allah, Alexandria Eng. J. 61 No 4, 2709

15.

16.

17.

18.

19.

JJ. NANO- ELECTRON. PHYS. 16, 03027 (2024)

A. Fares, K. Saouchi, F. Brik, H. Djellab, J. Opt. Quantum
Electron. OQE 54, 547 (2022).

K. Messaoudi, S. Toumi, E.B. Bourennane, M. Touiza, The
Arabian Journal for Science and Engineering 39 No 5, 3781
(2014).

S. Chérigui, M. Alain, C. Guillemot, D. Thoreau, P. Guil-
lotel, IEEE International Conference on Image Processing
5581 (2014).

Q. Ding, L. Shen, L. Yu, H. Yang, M. Xu, IEEE Trans. Im-
age Proc. 30, 6459 (2021).

L. Vinolin, A.S. Rekh, International Journal of Engineering
Research. 5 No 03 (2016).

(2022). 20.
14. M.O. Martinez-Rach, H. Migallén, O. Lépez-Granado, V.
Galiano, M.P. Malumbres, J. Imaging 7 No 2, 39 (2021).

N. Boukhatem, K. Messaoudi, A. Redjati, A. Nasri, A.
Fares, The 5th International Conference on Embedded Sys-
tem in Telecommunication end Instrumentation ICESTI'22
(Annaba: Algeria: 2022).

Ouninka mapamMerpis onTumisanii g mepeasadi Bigeo yepes3 onTuYHe BOJIOKHO
3 Buxkopucraaaam kogepa H265/HEVC y nporpamax moTroxkoBoro Bimeo
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¥V 11i#t poboTi OyJiu IpoBeIeH] TOCTIIPKeHHS Ta IPOAaHAII30BaHl IPOLYyKTHBHICTH OIITUYHOI CHCTEMH IIepe-
nmaui Bineo. Bysn moennani mepesaru meromis crucHenuss HEVC 1 mynsrumiekcysanas OTDM aa momomororo
cxemu nudepeninnoi dasosoi maninyssmii (DPSK). Kogysauus mxepesna ta kaHaIy po3po0JIsIIOTHCSI OK-
pemo, a moTiM Kackaayorbes. Moy/ib BHYTPIITHBOrO HepeadavyeHHs, SKUi BUKOPUCTOBYEThCS B KOJLYBAJIb-
auky HEVC, 6ys0 peanmizoBano 3a momomoromw iHcTpymenty Matlab, 1mo6 mpogeMoHCTpyBaTH HOT0 30ATHICTH
BHOMPATH IIOPIT ITepegdaveHHs KOLYyBAHHS Ta PO3MIp OJIOKY 3 BUKOPHUCTAHHSIM YCIX PO3MIpPIB 1 pEKUMIB OJIOKY
nependavenus (PU). Orpumani pesynabratu Oysiu peasizoBaHi JJjis JAPYroro BHECKY IIOJI0 3aIPOIOHOBAHOL
BOJIOKOHHOI CHCTEMH IIepeaadvl 3 BAKOPHUCTAHHAM IIporpamMHoro sadesnedendsa OptiSystem. Jlia ominkm 3a-
IIPOIIOHOBAHOI CHCTEMHU 0YJI0 BUKOPUCTAHO KIJIbKA ITOKA3HUKIB, BKJIIOYAOYN BigHomeHHd curHay/mym (SNR),
Q-daxrop i gacrory 6iToBux momuiaok (BER). PeaymbraTu MogemoBaHHS IOKA3YIOT, 10 KPUTEPIi OIITHMI3a-
il IPH3BIB 0 KpaIoi IPoAYKTUBHOCTI 3 TOUKH 30PY SIKOCTI Iepemadi, y IMOKpaIieHHl Q-akropa Ta MiHiMi-
aamii (BER), Takum unHOM 3a0e3medy0oun 3HAYHE 3HUKEHHS PO3IiIbHOL 3IaTHOCTI BIIEOIIOTOKRY, III0 3MEHIILYE
KUJIBKICTD JJAHUX ITepeJ] IepeIaveio Ha OIITUYHE BOJIOKHO.

Kmouori ciosa: HEVC, Buyrpimue mporuoaysanusi, [lepemaua Bizeo, PUs, Q, SNR.
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