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1  EXECUTIVE SUMMARY  

 

The objective of this report is to describe the use -case scenarios defi ned 

under the scope of CONVINcE and to validate the results of power 
consumption measurements for each scenario. The document also 

describes the  data paths used in  these scenarios to form the end - to -end 
integrated demonstration.   

Five  different use -case scenarios have been defined under the scope of 
CONVINcE:  

-  On Demand Video Streaming  

-  Video Surveillance  

-  Virtualized Video Surveillance  

-  Content Popularity  

-  Optimized Crowded WiFi  

 

The data paths defined for the end - to -end integrated demonstration are:  

-  Data Path 1: Video on Demand  

-  Data Path 2: Video on Demand  

-  Data Path 3: Video Surveillance Network  

 

The end - to -end demonstration and  verification is done by using these five  
scenarios.   

Deliverable D5. 3.1 is part of the  work package WP5 where the evaluation 
of the end - to -end delivery chain  used for  integrated demonstration is 

done.  

The definition and identification of the use -case scenarios used for power 
saving mechanisms from the head end  to  network and to termin als are 

done within the work packages WP2, WP3 and WP5. These work packages 
refer to  different components that are  combine d to form the end - to -end 

video delivery chain.  
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2  DOCUMENT HISTORY  AND ABBREVIATIONS  

2.1  Document history  

Version  Date  Description of the modifications  

1.0  1.3.2017  TOC defined  

1.1  21.3.2017  TOC Approved  

1.1  5.4.2017  EXFO and Teleste updated the results  

1.2  21.4.2017  Added contribution from Partners: SONY Mobile, IMT, BTH, 
Sensative,  CEA 

1.3  4.5.2017  Added contribution from partners: Ericsson and UO and VTT 

1.4  5.5.2017  Added contribution from partners: Vestel  

1.5  15 .5.2017  Integrated version  

1.6  1.6.2017  VTT modified contribution added  

1.7  16.6.2017  Ready for review  

2. 5 04.09.2017  Final version  

 

2.2  Abbreviations  

CMTS Cable Modem Termination System  

CNOM Cognitive Network Operation  and Management  

CSV Comma Separate d V alue  

DTTV Digital Terrestrial Television  

HDMI  High Definition Multimedia Interface  

HD High Definition  

HEVC High Efficiency Video Coding  

IP Internet Protocol  

MOS Mean Opinion Score  

OF OpenFlow  

OS Opinion Score  

PMT Power Measurement Terminal  

QIP QAM Internet Protocol  

QoE Quality of Experience  

QoEJ Quality of Experience per Joule  

QoS Quality of Service  

SD Standard Definitions  

SDN Software Defined Networking  

STB Set Top Box  

UI  User Interface  
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VoD Video on  Demand  
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3  I NTRODUCTION  

 

The overview of the demonstrator scenario  is as follows .  

 

Integrated Demonstrator Scenario  

 

 

Figure 1: Integrated Demonstrator Scenario  
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Demonstrators  -  Synoptic Diagram  

 

 

 

 

Figure 2: Demonstrators -  Synoptic Diagram  

 
Details about the tools used for measurements are defined in the document:  
https://bscw -
convince.celticplus.eu/bscw/bscw.cgi/d20719/CONVINcE%20T5.3_Demonstrator%20Measurement

%20Tools% 20and%20Results_v1.6.xlsx  
 
 
  

https://bscw-convince.celticplus.eu/bscw/bscw.cgi/d20719/CONVINcE%20T5.3_Demonstrator%20Measurement%20Tools%20and%20Results_v1.6.xlsx
https://bscw-convince.celticplus.eu/bscw/bscw.cgi/d20719/CONVINcE%20T5.3_Demonstrator%20Measurement%20Tools%20and%20Results_v1.6.xlsx
https://bscw-convince.celticplus.eu/bscw/bscw.cgi/d20719/CONVINcE%20T5.3_Demonstrator%20Measurement%20Tools%20and%20Results_v1.6.xlsx


CONVINcE confidential  

CONVINcE D5.3.1 -  Completion of full demonstrator V2.5.docx  

 Page 11 / 53  

4  DEMONSTRATOR MEASUREMENT  AND RESULTS  

 

This section describes the use -case scenarios and reports the results of  power 
consumption measurements defined  under the scope of CONVINcE.  

 

4.1  Source and Head End  

4.1.1  Video Surveillance Network   

 

Partners: University of Oulu, Ericsson and VTT  

This section describes the measured parameters and reports  the results for the video 

surveillance scenario  in the non -orchestrated scenario (i.e. no virtualization) . The 

integrated, orchestrated version is described in section 5.3. Software encoding power 

consumption is investigated more in section 4.1.2.  

 

4.1.1.1  Description  

We have developed a system of low power video surveillance networks using open source 

software and har dware (Raspberry pi and Waspmote). The surveillance system streams 

the video to a remote server/laptop when motion is detected. We provide two -versions of 

the surveillance system: single - tier and multi - tier video surveillance system. While the 

single - tier is more energy efficient and cheap deployment  scenario, the multi - tier 

provides extra -advantage s such as monitoring wider geographical area.  

The network architecture for both scenarios is presented below. The main goal in both 

scenarios is to reduce the idle power consumption of the system.   

 

Figure 3: low power video -surveillance network. a) single - tier b) multi - tier  

 

4.1.1.2  Measured Parameter  

The parameter measured in the video -surveillance network is power.  
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4.1.1.3  Measured Results   

 

a)  Single - tier  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As it can be seen in the figure  4, the  optimized surveillance system (purple colour) is in 

low -power mode (almost zero mW consumption) when there is no activity in the area 

under surveillance. When motion is detected, the camera sensor node wake s up and 

starts streaming video to the laptop. Th e boot -up time for the camera in the present 

prototype is nearly 17 seconds. This can be improved by optimizing the operating system 

of the camera node  and/or using multi - tier network architecture  (figure 5) . It is observed 

that t he multi - tier network arch itecture can provide enough time for the camera sensor 

node to wake -up and to capture/stream the event on time.  

  

Motion  
detect

ed 

Motion  
detect

ed

streamin
g 

Figure 4:  power consumption of single - tier video -surveillance network  
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 b) Multi-tier 

 

Figure 5: power consumption of multi - tier video -surveillance network  

 

Summary: Power and battery life gains of low - power surveillance network  
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4.1.2  Video Sources and Software Encoder  

 

Partner: VTT  

The demonstration path includes the VTTôs video content server with software encoder. The server 
can be seen in Figure 1, on the left.  

 

4.1.2.1  Description  

The server uses two network interfaces. The first one is connected to the camera 

surveillance network for receiving the stream and the second one into the CEA energy 

efficient routing algorithm  for outputting the stream over IPv6.  

The encoding server has three main functionalities:  

a)  Acting as a HTTP web server for providing pre -encoded video -on -demand (VoD) 

content  

b)  Acting as live encoder for webcam input  

c)  Acting as a live transcoder for transcodi ng the content from surveillance network.    

 

FFmpeg with x264 (H.264/AVC) and x265 (HEVC) encoding software libraries are u sed  

for encoding/transcoding the content into MPEG -DASH format suitable for HTTP 

streaming. For the transcoding task in functionalit y c), we mean encapsulation to the 

MPEG-DASH format without transcoding the input video into alternate resolution or 

bitrate. Intel Core i7 -5820K@3.3 GHz PC is u sed  for encoding the content into VoD at the 

VTT site with Eaton power board for measuring the outlet power. At the Orange site, 

Intel Core  i7 -3720QM@2.60GHz  is used, which provides slightly different but aligned 

power consumption results with  the first machine. Intel power gadget is used for 

measuring the processor power.    

 

4.1.2.2  Parameters Measured  

We measure the power and total energy consumption for encoding the content into VoD 

and live stream from the surveillance network. Measurement for the  live webcam stream 

is considered as optional.  

Å INPUT:  

ï Raw video (yuv/y4m) file.  

ï Live (raw) video from webcam  

ï Live video feed from surveillance network.  

 

Å OUTPUT:  

ï H.264/AVC or H.265/HEVC encoded stream encapsulated into MPEG -DASH 

format  

ï Live power consumption visualized in external display  

ï CSV file containing power measurement results in format to be illustrated 

in EXFO user interface. The format is Comma Separated Values (CSV): 

Timestamp [Seconds];  Power[Watt]; Description [Text]  

ï The output bitrate  in bits/s and/or video quality in PSNR -Y (dB).  

 

4.1.2.3  Measured Results  

Figure 6 shows the results when using low or complex encoding compression for H.264 

and HEVC test video sequence, which is a 60 -second motion clip from ñTears of Steel ò. It 

is observed  that the AVC en coding requires less power, but it also increases the required 

mailto:i7-3720QM@2.60GHz
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bitrate significantly when using similar compression tools. We measured 50W as idle 

power consumption for the encoding server at VTT. The results contain total power 

consumption of the server. It is also notable that HEVC high compression encoding 

consumed 122 KJ of energy at the encoding time of 650 seconds.   

 

Å AVC: Lowest average power consumption: 56W for 61 seconds, total energy 3,4 KJ , 

bitrate 15,6 MB/s .  

Å HEVC: Lowest average power consu mption: 94W for 61 seconds, total energy 5,7 KJ , 

bitrate 5,0 MB/s .  

 

 

Figure 6: Power consumption values for VTT encoding server when using different 

compression techniques for H.264 and HEVC video.  
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4.1.3  Popularity of Chosen Video Streams  

 

Partner: IMT  

Popularity of Chosen Video Streams is a module that  uses popularity metrics and factors to 
compute the popularity of videos. It gets the videos meta -data as a CSV file and assigns them a 
priority number representing their popularity v alue. This module helps to decide which videos 
should be cached in the networks  that  leads to the decrease of  data traffic and consequently 
decrease of consumed energy in the network.  

 

4.1.3.1  Description  

Popularity is measured by different metrics depending on ap plication. The most important factors 

considered in video popularity measurements are the number of views and number of likes. The 
publish date is also an important item to compare the videos popularity numbers. Here  we compute 
the popularity of videos as follows:  

 

◌░◄▐▫◊◄ ╓╪◄▄▬◊╫■░▼▐ȡ ὖέὴόὰὥὶὭὸώ ‌ΠὺὭὩύί ‍ΠὰὭὯὩί ‎
ΠὰὭὯὩί

ΠὺὭὩύί
 

◌░◄▐ ╓╪◄▄▬◊╫■░▼▐ȡ ὖέὴόὰὥὶὭὸώ ‌ὰὭὯὩί ‍ὺὭὩύί ‎
ὰὭὯὩί

 ὺὭὩύί
 

ὰὭὯὩί
ΠὰὭὯὩί

ΠὨὥώί
 ȟ ὺὭὩύί  

ΠὺὭὩύί

ΠὨὥώί
  

 

4.1.3.2  Parameters Measured  

The module does  not measure individually any parameter . Instead,  it computes the popularity of 
the videos that  provides a valuable  metric for the CDNs to choose the most popular videos for 

catching.  

 

4.1.3.3  Measured Results  

We compute the popularity of 10 randomly selected vid eos from YouTube , which will be used in the 
Harmonicôs Encoder.  

The i nput  is a CSV file of video ôs metadata as shown in  Table 1.  

 

Table 1 Metadata Information of Input Videos  

 

Video 
id  

 Number 
of Views  

 Number 
of Likes  

 Publish Date   URL  

1 598409 5650 2016-10-04 https://www.youtube.com/watch?v=fHLsGvAgvmE 

2 9319 103 2016-03-15 https://www.youtube.com/watch?v=DiLwv-

G9COQ&list=PLJxnQXiytA_RnvWf3ELztehOdauWxU

uze&index=37 

3 23352 192 2016-01-28

  

https://www.youtube.com/watch?v=tpubLPTaPjg 

4 1732491 15654 2016-02-29 https://www.youtube.com/watch?v=AOoP56eXtzM 

5 137510 339 2016-10-01 https://www.youtube.com/watch?v=q922TDCll6g 

6 192417 2918 2016-07-28 https://www.youtube.com/watch?v=ZVnkBWeYAeY 

7 1157288 5917 2014-09-01 https://www.youtube.com/watch?v=Q-4w5xYLwiU 

8 268640 2736 2017-01-27 https://www.youtube.com/watch?v=dvBIkhxDMEc 

9 17569 45 2017-01-27 https://www.youtube.com/watch?v=KB9e5Qb7Eks 
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10 7277008 7368 2009-03-01 https://www.youtube.com/watch?v=9QscURRuF0g 

 
 

The o utput is a list of sorted videos based on their computed  popularity as shown in  Table 2.  
 

Table 2 Sorted Popularity of Input Videos  

Video Id Popularity  

8 4522 

4 1494 

1 1362 

10 751 

7 389 

5 304 

9 293 

6 291 

3 18 

2 8 

 

4.1.4  Transcoding  

Partner: TVN  

The c ontent popularity use case is based on transcoding ñon the flyò of non -popular contents 
instead of storing them ñfor eternityò in a CDN (see details in deliverable D2.2.2). This approach is 
also called ñJust in Time Transcodingò. 

4.1.4.1  Description  

In the headend, only one representation of the video content is produced in a single format 
(mezzanine  format). This  is stored in the cloud (CDN). In the edge, as close as possible to the end 
user, a transcoding operation is processed in order to provide the terminal of the end user with the 
requested format/bitrate. This is presented in  Figure 7. 

 

 

 

Figure 7: ñJust In Time Transcodingò block diagram ï Brute force approach  

 








































































