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Abstract: 

As we know that in the today's world of growing technology the need for communication is very 

necessary and we can say that the most important means is via Video Communication. G- Streamer 

which is an open source multimedia framework that will convert the live video into the desired raw 

format. GMSK modulation scheme which is one of the most effective techniques for the wireless video 

transmission. Using USRP as a mean of transporting a video file. GRC blocks are used for transmission 

of the video file from one system to another system just by converting it to the raw format for the real-

time video transmission and video source to transmit a source file from the transmitter side. We can 

access our file which we have transmitted at the receiver side with the minimum loss of the data. 
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1. Introduction 

We are living in the world where technology is changing around every six months. As the technology is 

growing day by day the needs of peoples are also increasing and with the advancement, the need for 

communication arises.So the best way to connect with each other in the today's world from the different 

areas of the various country is video Conference.GNU Radio is used to work on the different modules. 

The Real-time Video signal will be transferred and receive by the GMSK Modulator and Demodulator. 

 

The equipment that is used for wireless video transmission: 

• Webcam 

• Two PC with GNU Radio and GStreamer 

• One USRP for Transmitter And One for Receiver 

 

Experiment platform 

A) Hardware Platform:- 

USRP gives the component like transmitter and collector equipment to get our signs broadcasting live. 

We can utilize a Standard PC equipment to run both the Gstreamer and GNU Radio. PC with a decent 

component is consummately proficient to pack the video source and run the product radio process in the 

meantime. Using these segments we can achieve some extremely progressed and some functionalities 

such as 

 Get numerous video streams and other information into one information stream (e.g. MPEG-TS) 

 Explore different avenues regarding diverse codecs and compartments 

 Try different things with various blends of balance and FEC 

 Run reproductions with no RF equipment on the up and up 

 Get reporting in real time on 1.2 GHz (WBX, DBSRX, RFX1200), 2.4 GHz (RFX2400) and 

numerous different frequencies 
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To Transmit a real-time video we have to 

make a pipeline between GStreamer and 

USRP by using a command mkfifo in the 

terminal, so by doing this, we can build a 

pathway for the for the transmission of 

real-time video. Here below is the 

basic overview of the pipeline:- 

Fig. Basic SDR 
Architecture 

 Setup two-way video visits 

 

We can use USRP B210 for the transmission of video with the minimal loss of the data with the better 

quality of the video. Here below is the specification of the USRP B210. 

USRP B210 

 USB3.0interface 

 Analog Devises AD9361RFIC 

 Coverage from 70 MHz–6 GHzRF 

 Flexible rate 12 bit ADC/DAC 

 2 TX, 2 RX, Half or Full Duplex 

 Fully coherent 2x2MIMOcapability 

 Up to 56 MHz of real-time bandwidth1x1 

 Up to 32 MHz of real-time bandwidth2x2 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GStreamer is a pipeline-based multimedia framework which links together a wide variety of media 

processing systems to complete workflows. GStreamer can be used to build a system that can read files 

in one format and then processes it and exports them in another. GStreamer supports us a wide variety 

of media controlling components that includes the audio playback, audio and video playback, recording 

and a live streaming .H264 encoder and H264 decoder is used for the encoding and decoding of the real-

time video. Basically, we have to create a pipeline between the GStreamer and USRP for transmission 

of the real-time video. 

B. Software Platform 

GNU Radio is open source software which can be written in either python or c++.We can write the flow 

graph in python language whereas signal processing blocks are written in C++ language. The operating 

system of GNU Radio is cross-platform. Ubuntu and Fedora are the two main operating systems of the 

GNU Radio. GNU Radio performs different functions like demodulating, multiplexing, modulation, 

generation of signal and channel and source coding. 

 

Here We can consider three nodes where Node A and C is Gstreamer And Node B is USRP. So the first 

pipe will be created between Node A and B so the path for transmission is generated, then the second 

pipe is created, so by creating the pipe for both the transmitter and receiver we can initiate our real-time 

video transmission. 
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Fig. Basic Understanding of Encoding and Decoding Scheme 

 

 

III Modulation Scheme 

GMSK Modulation:- GMSK modulation scheme which is one of the most effective techniques for the 

wireless video transmission. Phase frequency shift keying is continuous which can provides us the 

constant envelope and phase change is changed between the symbols. 

The mathematical expressions of the resulting signal is represented by 

S (t) = a1 (t) cos (πt/2T) cos (2πfct) –aQ (t) sin (2πfct) 

This equation can be rewritten in a form of phase and frequency modulation. 

S (t) = cos [2πfc (t) + bk (t) πt/2T + Φk] 

So the signal is modulated in the form of phase and frequency and the phase changes continuously. 

 

IV. Experimental Setup and Plan 

We can transmit a video wirelessly in two ways 

(1) Transmit a video source (2) Transmit a real- time video source. System model to transmit a video 

has two parts one is transmitter side implementation and a second part is receiver side implementation of 

GNU Radio. The signal is transmitted wireless using antennas. Antennas are operated between the 

frequency range from 0.4 GHz to 4 GHz. Antennas are connected to the USRP device one at the 

transmitter side and one at a receiver side. 

(1) Setup of Video Source Transmission: 
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Fig. Sourc Transmission 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. Simulator Setup 

 

Basically here we can use a source file. Then we can playback the video to ensure that we receive the 

same video that we have transmitted. This setup can be use without use of USRP. 

 

Now The USRPs shall be introduced and loop back is removed. The transmitter and receiver block is 

made and now we can transmit a video source using USRP. The experimental setup of the transmitter 

side is shown below 
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Fig. Transmitter Side Block 
 

 

 

Fig. Receiver Side Block 

 

The BT=350m, Samples per symbol rate =2 sink and USRP used 1.2345 GHz channel frequency for 

video transmission. 

(2) Setup of real-time Videotransmission:- 
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Transmission 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.Real-TimeVideo 

 

Conclusion

There is different way of transmission of real-time video:- 

 G-Stream system which is an open-source programming that procedures and encodes the video 

motion from the camera. 

 UDP attachments tuning in to the camera port toward one side and another UDP attachment sending 

to the camera port at the flipside. 

 
 

 

 

 

 

 

 

Here in this paper, the main focus is on the transmission of video source using a GMSK modulation 

scheme. The open source software GNU radio is very powerful platform for the implementation of real-

time video transmission. The encoding and decoding of the real-time video can be done significantly 

with the minimal loss of data by using the H.264 encoder and H.264 decoder. In conclusion, SDR 

system provides flexibility to development of video transmission using GNU Radio software and USRP 

hardware. 

 

References 

1. "IEEE 802.11g 2003" <em>Part11 Wireless LAN Medium Access Control (MAC) and 

PhysicalLayer (PHY) Specification Band</em>2003. 

2. E. Blossom, “Exploring GNU Radio”. Citing Internet 

sourcehttp://www.gnu.org/software/gnuradio/doc/exploring-gnuradio.html. 

a. Feickert, “The Joint Tactical Radio System (JTRS) and the Army’s Future Combat System (FCS): 

Issuesfor Congress”, CRS Report for Congress, November 7, 2005. 

3. GNU Radio, “GNU Radio Package”, Citing Internet 

sourceshttp://www.gnuradio.org/trac/browser/gnuradio/trunk/gnuradioexamples/python/digital/. 

4. J. Mitola, “Software Radios Survey, Critical Evaluation and Future Directions”, IEEE National 

Parameter Transmitter Receiver 

Frequency 0.5-4 GHz 0.5-4 GHz 

Video Rate 1000 kbps 1000 kbps 

Modulation GMSK GMSK 

 

http://www.gnu.org/software/gnuradio/doc/exploring-
http://www.gnuradio.org/trac/browser/gnuradio/trunk/gnuradioexamples/python/digital/
http://www.gnuradio.org/trac/browser/gnuradio/trunk/gnuradioexamples/python/digital/


International Journal of Research in Modern Engineering and 

Emerging Technology (IJRMEET) UGC Approved id_47203                                                           

  Vol. 5,  Issue: 11, November.: 2017 

     (IJRMEET) ISSN: 2320-6586 
 

17  Online International, Refereed, Impact factor & Indexed Monthly Journal                       www.raijmr.com 

RET Academy for International Journals of Multidisciplinary Research (RAIJMR) 

 

Telesystem Conference, Washington, DC, May 19-20,1992. 

5. J. Mitola, “The software radio architecture”, IEEE Communications Magazine, vol. 33, pp. 26 – 38, 

May 1995. 

6. J. N. Laneman, “SDR Documentation”, JNL Group, Notre Dame, February 28, 2006, Citing 

Internet sources http://www.nd.edu/~jnl/sdr/docs/tutorials/. 

7. K. Y. Chen and Z. F. Chen, “GNU Radio”, Internal unpublished project report, Dept. of Electrical 

Computer Engineering University of Florida Gainesville, FL. 

8. L. Pucker, “Applicability of the JTRS software communications architecture in advanced 

MILSATCOM terminals”, in Proceedings of Military Communications Conference IEEE 

MILCOM 2003. Boston, MA, October 13-16,2003. 

9. M. Ettus, “USRP User’s and Developer’s Guide”,Ettus Research LLC, Mountain View, CA. 

10. S. Hirve and S. Gumudavally, “Wireless Transmission of JPEG file using GNU Radio and 

USRP”, Internal unpublished project report, Department of Electrical and Computer 

Engineering, Cleveland State University, Clevel and,OH. 

11. S. Tanenbaum, Computer Networks, 4th ed.Upper Saddle River, NJ: Prentice Hall,2003. 

12. S. Valentin, H. von Malm, and H. Karl, “Evaluatingthe GNU Software Radio platform for 

wireless testbeds”, Technical report TR-RI-06-273, University of Paderborn, Department of 

Computer Science, February 2006. 

13. S.M. Shajedul Hasan and P. Balister, “Prototyping a Software Defined Radi Receiver Based on 

USRP and OSSIE”, Technical Memo, Virginia PolytechnicInstitute & State University, 

Blacksburg, VA, December2005. 

14. SDR Forum – Software Defined RadioForum, “Introduction to SDR”Citing Internet sources 

http://www.sdrforum.org. 

15. <em>TGn Sync TechnicalSpecification</em> [online] Available: 

http://www.tgnsync.org/techdocs/tgn-sync- proposal-technical-specification.pdf. 

16. "IEEE 802.11e" <em>Wireless LAN Medium Access Control (MAC) Enhancements for Quality 

of Service (QoS)</em>2004. 

17. 18. "ITU-T Rec. H.264/ISO/IEC 14496-10 AVC" 

18. <em>Final Draft International Standard on Joint Video Specification</em> 2003. 

19. "ISO/IEC 14496-2" <em>Coding of Audio- Visual Objects —Part 2: Video — Final Committee 

Draft</em> Jan.2001. 

20. A. Ksentini "A New MAC Protocol in IEEE 802.11e Networks for Sensitive Multimedia 

Applications" <em>Proc. IEEEGLOBECOM 2005</em>2005-Nov. 

21. A. Majumdar "Multicast and Unicast Real-time Video Streaming over WirelessLANs" 

22. <em>IEEE Trans. Circuits Sys. Video Tech.</em> vol. 12 June 2002. 

23. Y. Shan A. Zakhor "Cross Layer Techniquesfor Adaptive Video Streaming over Wireless 

Networks" <em>Proc. IEEE ICME 2002</em> 2002-Aug. 

24. M. Van Der Schaar "Cross-Layer Wireless Multimedia Transmission: Challenges Principles And 

New Paradigms"<em>IEEE Wireless Commun.</em> Aug.2005. 

25. A. Ksentini "Novel Architecture for Reliable H.26L Video Transmission over IEEE802.11e" 

26. <em>Proc. IEEE PIMRC ’04</em> 2004-Sept. 

27. <em>Network Simulator v. 2 EDCA extension</em> [online] Available: http://www.tkn.tu- 

berlin.de/research/802.11e_ns2. 

28. H. Schulzrinne<em>RTP: A Transport Protocol for Real-TimeApplications</em>1996. 

29. R. Stedman, H. Gharavi, L. Hanzo, R. Steele, "Transmission of subband-coded images via mobile 

channels", IEEE Trans. Circuits Syst. Video Technol., vol. 3, no. 1, pp. 15-26,1993. 

30. Y. J. Liu, Y. Q. Zhang, "A mobile datacode division multiple access (CDMA) system with power 

control and its application to low-bit-rate image transmission", Proc. VTC'93, pp. 770-

773,1993. 

31. S. Lin, D. J. Costello, M. J. Miller, "Automatic repeat request error control schemes", IEEE 

Commun. Mag., vol. 22, pp. 5-17,1984. 

http://www.nd.edu/~jnl/sdr/docs/tutorials/
http://www.sdrforum.org/
http://www.sdrforum.org/
http://www.tgnsync.org/techdocs/tgn-sync-
http://www.tgnsync.org/techdocs/tgn-sync-
http://www.tkn.tu-/


International Journal of Research in Modern Engineering and 

Emerging Technology (IJRMEET) UGC Approved id_47203                                                           

  Vol. 5,  Issue: 11, November.: 2017 

     (IJRMEET) ISSN: 2320-6586 
 

18  Online International, Refereed, Impact factor & Indexed Monthly Journal                       www.raijmr.com 

RET Academy for International Journals of Multidisciplinary Research (RAIJMR) 

 

32. "TIA/EIA/IS-95", Mobile-station-base-station compatibility standard for dual-mode wideband 

spread spectrum cellular system, Telecommun. Industry Assoc., July1993.

 


