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Abstract. In this paper, we propose a fast and effective mode decision (MD) 
algorithm based on rate distortion optimization (RDO) for AVS high definition 
video encoder. The fast algorithm is composed of two parts. Firstly, mode pre-
selection based on sum of absolute difference (SAD) is employed to reduce 
modes for candidate so as to alleviate the dramatic throughout burden. Secondly, 
we adopt 4-way parallel scanning technique to reduce the cycles of each mode 
decision based on RDO. Theoretical analysis and experimental results show that 
the proposed fast algorithm can meet the needs of 720P and 1080P real-time high 
definition AVS video encoding. Besides, the mode pre-selection algorithm 
provides a similar performance to the all modes enabled algorithm. And the  
4-way parallel technique using negligible extra resources increases the speed of 
coding bits estimation by 3.4 times than traditional techniques.  
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1   Introduction 

In order to reduce transmission bandwidth and storage space, video coding standard 
and its application is becoming a hot spot in research. Chinese audio and video coding 
standard (AVS) is a new national standard for digital media applications. Its video 
part (AVS-P2) was formally accepted as the Chinese national standard in 2006. AVS 
achieves equivalent coding performance compared with H.264 with lower 
complexity. The AVS industry alliance is initiating the industrialization for the AVS 
standard. Although the implementation complexity of AVS is relatively lower than 
that of H.264, real-time high definition AVS video coding is still a huge challenge. 
Currently exclusive AVS video encoder chip is still vacant. So, hardware 
implementation for AVS encoder is highly desired for the industrialization process. 

AVS can achieve superior rate distortion performance mainly due to adopting 
multiple coding modes decision based on RDO. Although RDO based mode decision 
in AVS improve the performance greatly, the rate and distortion cost (RDcost) function 
calculations for all modes are very computationally intensive. In addition, the RDcost 
function calculations itself takes a lot of time, especially zigzag scanning and variable 
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length coding (VLC) table switch. It is challenging to implement RDO based mode 
decision for all coding modes with moderate resources. Feature and rate distortion 
modes based quick mode decision algorithms has attracted intensive research recently. 
However, these algorithms suffer from coding performance degradation, or are not 
well suited for hardware implementation due to algorithm irregularity.  

In this paper, we propose a fast and effective RDO based mode decision algorithm, 
composed of two parts, which can meet the needs of 720P and 1080P real-time high 
definition AVS video encoding. One is mode pre-selection based on SAD so as to 
alleviate the dramatic throughout burden. The other is the 4-way parallel scanning 
technique which can increase the speed of coding bits estimation by 3.4 times than 
traditional techniques so as to solve the clock bottleneck in mode decision. This 
technique can complete zigzag scanning and switching VLC table for an 8X8 block in 
19 cycles while traditional signal-way scanning method takes more than 64 cycles.  

The rest of this paper is organized as follows. Architecture of AVS Video Encoder 
and mode decision are shown in section 2. Mode pre-selection algorithm and its 
performance are issued in section 3. The 4-way parallel scanning technique and its 
improving performance are proposed in section 4. Finally, experimental results and 
conclusion are given in section 5 and section 6 respectively. 

2   Architecture of AVS Video Encoder and Mode Decision 

Top level architecture of AVS video encoder is shown in Fig.1.  

 

Fig. 1. Top level architecture of video encoder 

Macro Block (MB) Controller module receives commands from CPU and controls 
the MB-level pipeline. Integer Motion Estimation (IME) and Fraction Motion 
Estimation (FME) modules complete motion estimation of original pixels when the 
frame is P/B frame. Intra frame Prediction (IPred) module predicts pixels for original 
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pixels when the frame is I frame or the mode is intra in P/B frame. Mode Decision 
module selects the best mode on the basis of RDcost. De-Block (DB) module 
processes reconstruction pixels from MD. Finally, Bit Stream (BS) module generates 
bit stream for video according to code-number from MD. 

To achieve mode decision based on RDO, MD module should includes DPCM 
loop (DCT, Quantization, IQ, IDCT); calculates distortion sum of squared difference 
(SSD) on the basis of reconstructed pixels, original pixels and predicted pixels. 
Simultaneously, MD includes EC loop (run-length coding, coding table switch, code 
number finding, coding bits estimation). Finally, MD calculates  

RDcost = SSD + λ*BITS and selects the best mode based on the minimum RDcost. 
Architecture of RDO MD module is shown in Fig.2. 

 

Fig. 2. Architecture of RDO MD 

Table 1. Block Pipeline in MD 

Level_1 horizontal-DCT of an 8X8 block 
Level_2 vertical-DCT of an 8X8 block 
Level_3 4-way quantization of an 8X8 block 

iquantization& horizontal-IDCT of an 8X8 block 
Level_4 

4-way zigzag scanning& table switch 
rtical-IDCT meanwhile save the reconstructed pixels in recon buf 

Level_5 code number search& coding bits estimate meanwhile save the code  
number in code number buf for the following BS module. 

Level_6 calculation of RDcost= SSD+λ*BITS 
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Every block pipelines in MD are introduced in Table 1. Original and predicted data 
passed level_1: dct_h, level_2: dct_v, level_3: quantization forks into 2 paths: one is 
level_4: iquantization & idch_h, level_5: idct_v, this path generates reconstructed 
pixels and SSD; the other is level_4: zigzag scanning & coding table switch, level_5: 
code number search & bits estimation, this path saves code number and generates 
coding bits. Following each block pipeline there is a ping-pong buffer for block data 
cache. 

3   Proposed Mode Pre-selection Algorithm 

3.1   Original Algorithm: All Modes Enabled Algorithm  

Firstly, we analyze the complexity of all modes enabled algorithm based AVS in MD 
module. 

For I frame: We should select the best mode for every 8X8 blocks in each macro 
block which has 4 luma 8X8 blocks and 2 chroma 8X8 blocks. In AVS, each luma 
block has 5 modes which are ① vertical, ② horizontal, ③DC, ④ downleft, ⑤
downright; each chroma block has 4 modes which are ①DC, ②horizontal, ③vertical, 
④plane. So we get the computational complexity of I frame: 

I :  5 x 4 + 4 x 2 = 28 RDcost . (1)

For P/B frame: Direction of motion (Forward, Backward, and Symmetric) is predicted 
in IME and FME. The best intra mode in P/B frame is selected on the basis of SAD. 
Then MD selects the best mode from ①intra, ②skip, ③16X16, ④16X8, ⑤8X16, ⑥
8X8(direct), ⑦8X8(F/B/S) for each macro block. So we get the computational 
complexity of P/B frame: 

P/B :  6 x 7 = 42 RDcost . (2)

Considering the calculations, consumption of resources and cycles overall in our AVS 
encoder, we adopt 4-way quantization for a block. So the block-level cycle is 
determined by quantization which takes the maximum cycles. Quantization takes 10 
cycles on account of 2 multiplying units and several adders in it. Consequently it 
takes T ≈ 64/4 + 10 = 25 cycles to quantize a block. Then we should spend  

(42 + 6) * T ≈ 1200 cycles completing mode decision for a macro block before any 
simplification. From the analysis above we can conclude that the system clock 
frequency of 720P@30fps is about: 

1280 x 720 x 30/256 x 1200 = 129.6 MHz . (3)

The system clock frequency of 1080P@30fps is about: 

1920 x 1088 x 30/256 x 1200 = 293.7 MHz . (4)

As a result, the throughput burden is too high and unacceptable for the all modes 
enabled algorithm in P/B frame. Necessary simplification is highly desired. 
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3.2   Mode Statistics Experiment  

In mode decision we should select the best mode of a MB in P/B frame from intra, 
skip, 16X16, 16X8, 8X16, 8X8. But the probability of each mode selected as the best 
mode is different. We test the probability using 30 frames of five 720P sequences: 
City, Sailormen, Crew, Raven, ShuttleStart, and one 1080P sequence: BlueSky. 

 

Fig. 3. Best mode statistics in P/B frame 

As Fig.3 shows, skip/direct, 16X16 and intra mode selected as the best mode is 
more possible. Moreover the predicted pixels of these 3 modes are quite different. So 
we can simplify the rest 16X8, 8X16, 8X8 modes based on this experiment. 

3.3   Optimal Algorithm: Mode Pre-selection Algorithm  

All modes enabled mode decision based on RDO is still adopted for intra mode 
selection in I frames to sustain the fidelity of anchor frame of the whole GOP. And 
SAD based pre-selection algorithm is used for intra mode selection in P/B frames 
considered that there are too many candidate modes to be checked. The simplified 
algorithm and its complexity are analyzed below: 

We select one candidate mode on the basis of SAD from ④16X8, ⑤8X16, ⑥
8X8(direct), ⑦8X8(F/B/S).Then we select the best mode on the basis of RDO for a 
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macro block in P/B frame from ①intra, ②skip, ③16X16, ④candidate. After the 
simplification, we should spend  

(24 + 6) * T ≈ 750cycles completing mode decision for a macro block in P/B 
frame.  Therefore we can conclude that the system clock frequency of 720P@30fps is 
about: 

1280 x 720 x 30/256 x 750 = 81.0 MHz . (5)

the system clock frequency of 1080P@30fps is about: 

1920 x 1088 x 30/256 x 750 = 183.6 MHz . (6)

From the comprehensive analysis of all the above we can reduce the AVS encoder’s 
data throughput significantly using the mode pre-selection algorithm while only spend 
extra SAD expense. The system clock frequency comparison is shown on Table 2. 

Table 2. The System Clock Frequency Comparison 

       frequency 
algorithm 

720P@30fps 1080P@30fps 

all modes enabled 129.6 MHz 293.7 MHz 
mode pre-selection 81.0 MHz 183.6 MHz 

4   Proposed Fast 4-Way Parallel Scanning Algorithm 

In order to achieve 720P and 1080P real-time AVS encoder mentioned above, we 
should control block-level pipeline in 25 cycles. Traditional zigzag scanning spends 
64 cycles completing scanning an 8X8 block owing to scanning data by data in zigzag 
order. It generating clock bottleneck. Therefore we put forward 4-way parallel 
scanning technique in this paper to remove this bottleneck, which can complete 
zigzag scanning and switching VLC table for an 8X8 block in 19 cycles. 

4.1   First Step: 4-Way Parallel Scanning for Run, Level and VLC Table  

Architecture of 4-way fast algorithm is shown in Fig.4. 
The quantized coefficient is stored in a ping-pong buffer with 64 units as Fig.5 

shows and each coefficient is represented by 0~63. Evenly divide the zigzag-ordered 
coefficients into 4 parts, in each part 16 coefficients seen as a way. In the 4-way 
scanning module which is shown in Fig.6, we do 4-way parallel (run, level) pair 
detection in reverse zigzag order, each way scans 16 coefficients, simultaneously we 
calculate all possible switch of VLC table number and store them in the subsequent 
ping-pong buffer. 

Each scanning goes according to the order in the Fig.6, we put it down whatever 
the first coefficient is 0 or not, see it as the first (level), then continuously add the 
number of consecutive 0 until we encounter a non-zero, and then we can output the 
first (run,level) pair. If the first coefficient is 0, then we see this (run,0) as a special  
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Fig. 4. Architecture of 4-way parallel scanning 

 

Fig. 5. Ping-pong buffer stored quantized coefficient 

(run,level), its level is 0; if the first coefficient is non-zero, then this (run,level) is a 
correct pair. Then wherever we encounter a non-zero coefficient in scanning, we input 
the previous (run, level), and save this non-zero figure until we find the next non-zero 
coefficient. When scanning the last coefficient of each way, we output the pair. It 
dose not matter that the pair is not always correct, for we can rectify it in 
“connection” module in second step. After 16 cycles, the scanning of the quant 
coefficients in an 8X8 block is over, and all (run,level) pairs were stored in the 
subsequent buffer. When detecting the (run,level), we compute the number of VLC 
table simultaneously. 
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Fig. 6. 4-way scanning in reverse zigzag order 

For the first way: the starting table number of the first (run,level) is always 0, then 
the table number of the (run,level) in the first way is the unique answer. As for the 
rest 3 ways: the table number of the first (run,level) is not confirmed, 0~6 is possible. 
We save all possible table number in a buffer. The construction of this buffer is 
shown in Fig.4. 

4.2   Second Step: Connection and VLC Table Fix  

After the scanning work is done, we begin to amend certain “run” of the buffer, which 
is called as “connection”, meanwhile we fix the correct starting table number of each 
way in “table fix” module. The “connection” module can be divided into 3 steps: 

Step 1: examine the interface of the fourth and the third way, that is to examine the 
first (run,level) of the fourth way and the last (run,level) of the third way: If level4 = 0 
in the first (run,level) of the fourth way, we modify run3 in the last (run3,level3) of 
third way to run3+run4; if level4 ≠0, there is no need for modification. If there is no 
non-zero coefficient in the third way, we modify the special pair (16,0) to 
(16+run4,0). 

Step2: examine the interface of the third way and the second way with a method 
similar to step 1. 

Step3: examine the interface of the second way and the first way with a method 
similar to step 1. 

When operating the connection, we simultaneously calculate the starting table 
number of each way. It also has 3 steps: 

Step 1: examine the corresponding table number of the last (run,level) of the first 
way . This table number is the starting table number of the second way. Supposing it’s 
X, then we can choose the storing unit named tabX in the buffers tab0~tab6 of the 
second way. It is related with the first way. 

Step2: examine the corresponding table number of the last (run,level) in the buffer 
tabX of the second way. This is the starting table number of the third way, which is 
related with both the first way and the second way.  

Step 3: fix the starting table number of the fourth way, with a method similar to the 
above. 

Even in the worst case: 65 (run,level) pairs including EOB, 4-way method only 
takes about 20 cycles to finish (run,level) detection and Exp-Golomb coding table 
search for an 8X8 block while traditional scanning method triples the cycles. And in 
resources consumption, it has only 3x5 extra buffers. Each unit in extra buffer only 
takes 3 bits given the table number. Therefore, we can constrain the cycle of block-
level pipeline in T = 25cycles using negligible extra resource so as to fulfill the needs 
of real-time AVS encoder. 
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5   Experimental Results 

5.1   Coding Performance Comparison  

The fast mode decision algorithm are tested using 10 sequences Raven, Crew, 
Sailormen, Sheriff, Night, Spincalendar, Cyclists, Optis, City and Harbour of 720P 
format in 30Hz. IPBBPBB format with GOP length 15 are used. As Fig.7, Fig.8 and 
Fig.9 show, the blue line marked with “X” stands for RDO mode decision algorithm 
with all modes enabled. The fast RDO mode decision algorithm based on pre-
selection and 4-way method is represented by pink line marked with “■”. And the 
pink dotted line marked with “★” stands for mode decision algorithm not using RDO 
but SAD. These 3 algorithms are compared with luma PSNR in the same bit rate. 

 

Fig. 7. Luma PSNR of 3 sequences Raven, Crew, Sailormen 

 

Fig. 8. Luma PSNR of 3 sequences Sheriff, Night, Spincalendar 
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Fig .9. Luma PSNR of 4 sequences Cyclists, Optis, City, Harbour 

We can see clearly that the performance of our fast algorithm is very close to that 
of all modes enabled algorithm while the performance of SAD based algorithm 
declines significantly. Therefore, we can conclude that the fast algorithm alleviates 
the throughout burden, whereas the performance degradation is negligible. 

5.2   Simulation and Resources Evaluation  

The proposed 4-way parallel scanning algorithm is implemented using Verilog 
language. It is simulated on large amount of data using Modelsim, and the simulating 
results are absolutely consistent with the AVS standard. Meanwhile, it is synthesized 
with ISE 10.1.03 using Xilinx FPGA -Vertex5 XC5VLX330, and the synthesis results 
is illustrated in Fig.10, where the frequency of synthesis is 246.28MHz which is 
enough to satisfy the real-time high definition video coding requirement. The 
simulation results show that our Verilog code is functionally identical with the C-code 
model on AVS standard. 

 

Fig. 10. Synthesis Results of The 4-way parallel algorithm 



72 X. Wang et al. 

6   Conclusions 

In this paper, a fast and effective mode decision algorithm is proposed for AVS high 
definition video encoder. We adopt 2 methods to accelerate mode decision and meet 
the needs of 720P and 1080P real-time video encoding. One method is reducing the 
candidate modes based on RDO, the other is reducing the cycles of each mode 
decision based on RDO. Experimental results have shown that this fast algorithm 
alleviates the throughout burden, meanwhile the performance degradation and extra 
resources are negligible. This fast algorithm is well suited for both AVS and H.264 
high definition video encoder. Currently, AVS high definition video encoder based 
the fast mode decision algorithm was verified successfully on Xilinx FPGA -Vertex5 
XC5VLX330. In the future work, we will optimize the mode decision algorithm and 
AVS encoder by increasing system frequency and reducing cycles of one MB to meet 
the needs of real-time high definition video encoding better. 

References 

1. Advanced coding of audio and video Part 2, Video: AVS Standard (2006) 
2. Liu, Z., Song, Y., Goto, S., et al.: HDTV 1080P H.264/AVC Encoder Chip Design and 

Performance Analysis. IEEE Journal of Solid-state Circuits 44(2) (2009) 
3. Xu, L., Deng, L., Ji, X., Peng, X., Gao, W.: Hardware Architecture of AVS Entropy 

Encoder. IEEE Transactions on Consumer Electronics (2008) 
4. Su, Y., Sun, M.T.: Encoder Optimization for H.264/AVC Fidelity Range Extensions, pp. 

12–15. VCIP (2005) 
5. Chang, H.C., Chen, L.G., Chang, Y.C., Huang, S.C.: A VLSI architecture design of VLC 

encoder for high data rate video/image coding. In: Proc. IEEE Int. Symp. Circuits and 
Systems, vol. 4, pp. 398–401 (1999) 

6. Novell, M., Molloy, S.: VLSI implementation of a reversible variable length 
encoder/decoder. In: Proc. IEEE Int. Conf. Acoustics, Speech, and Signal Processing, 
vol. 4, pp. 1969–1972 (1999) 

7. Chen, T.C., Chien, S.Y., Huang, Y.W., Tsai, C.H., Chen, C.Y., Chen, T.W., Chen, L.G.: 
Analysis and Architecture Design of an HDTV720p 30 Frames/s H.264/AVC Encoder. 
IEEE Trans. Circuit and syst. Video technol. 16(5) (2006) 

8. Dui, Q., Zhu, D., Ding, R.: Fast Mode Decision For Inter Prediction in H.264. In: Proc. of 
IEEE Int. Conf. Img. Proc. (ICIP 2004), pp. 119–122 (2004) 

9. Yang, E.H., Wang, L.: Joint optimization of run-length coding, Huffman coding and 
quantization table with complete baseline JPEG decoder compatibility. U.S. Patent 
Application (2004) 

10. Pan, F., Lin, X., Susanto, R., Lim, K.P., Li, Z.G., Feng, G.N., Wu, D.J., Wu, S.: Fast mode 
decision for intra prediction. In: Joint Video Team (JVT) JVT-G013 (2003) 


	Fast Mode Decision Based on RDO for AVS High Definition Video Encoder
	Introduction
	Architecture of AVS Video Encoder and Mode Decision
	Proposed Mode Pre-selection Algorithm
	Original Algorithm: All Modes Enabled Algorithm
	Mode Statistics Experiment
	Optimal Algorithm: Mode Pre-selection Algorithm

	Proposed Fast 4-Way Parallel Scanning Algorithm
	First Step: 4-Way Parallel Scanning for Run, Level and VLC Table
	Second Step: Connection and VLC Table Fix

	Experimental Results
	Coding Performance Comparison
	Simulation and Resources Evaluation

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




