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By enabling users to remotely operate another computer or virtual
machine over a network connection and applying to real-world
elements, Virtual Network Computing (VNC) plays a vital role in
enhanced remote access. Virtual remote control is the ability to use
software with a graphical user interface to remotely manage a
computer or virtual machine. The system’s core functionality is built
on computer vision techniques, employing OpenCV to process live
video streams from a webcam and detect the user’s hand gestures
in real-time. Various preprocessing steps, such as background
subtraction, thresholding, and contour detection, are applied to
isolate and track the hand region accurately. A custom hand gesture
recognition algorithm is designed to interpret the detected hand
movements and recognize different gestures, such as open hand,
closed fist, pointing, and scrolling, among others. These recognized
gestures are then mapped to corresponding mouse actions,
including cursor movement, left-click, right-click, and scroll. This
paper presents a novel approach to implement a virtual mouse
system through hand gesture recognition using OpenCV and VNC
(Virtual Network Computing). The proposed system aims to provide
an intuitive and hands-free interaction with a computer, eliminating
the need for a physical mouse or touchpad. The proposed virtual
mouse system offers numerous advantages, such as increased
accessibility for users with physical disabilities and a more natural
and intuitive interaction paradigm. The system’s effectiveness and

performance are evaluated through extensive experiments,
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demonstrating its robustness and accuracy in various usage

scenarios.

Topics

Image processing, Artificial intelligence, Graphical user

interface, Telemetry

REFERENCES

1. J. S. U. Rahman, S. K. Selvaperumal, and R. Logeswaran, J.
Adv. Res. Dynam. Control Syst. 12, 03-Special Issue, (2020).
Google Scholar

2. Manoharan, A., Begam, K. M., Aparow, V. R., &
Sooriamoorthy, D., Journal of Energy Storage, 55, 105384
(2022). https://doi.org/10.1016/j.est.2022.105384

Google Scholar  Crossref

3. Manoharan, A., Sooriamoorthy, D., Begam, K. M., & Aparow,
V. R., Journal of Energy Storage, 72, 108333 (2023).
https://doi.org/10.1016/j.est.2023.108333

Google Scholar  Crossref

4. Sooriamoorthy, D., Shanmugam, S. A., & Juman, M. A.,
Biomedical Signal Processing and Control, 68, 102649 (2021).
https://doi.org/10.1016/j.bspc.2021.102649

Google Scholar  Crossref

5. Cheng, L. W., Hii, M. L. H. A. Q., Murali, R., & Sooriamoorthy,
D., International Journal of Advanced Robotics and Unmanned
Systems, 1(2), (2022).

Google Scholar

6. Rashmi Adatkar, Ronak Joshi, et al., Imperial Journal of
Interdisciplinary Research (IJIR) 3(4), 2017 .
Google Scholar

7. Arul V. H and Dr. Ramalatha Marimuthu, Journal of
Computing Technologies 3(7), 2278-3814 (2014).
Google Scholar


https://pubs.aip.org/acp/search-results?page=1&tax=P2736P2590
https://pubs.aip.org/acp/search-results?page=1&tax=P2736P273
https://pubs.aip.org/acp/search-results?page=1&tax=P2736P46793
https://pubs.aip.org/acp/search-results?page=1&tax=P2736P46793
https://pubs.aip.org/acp/search-results?page=1&tax=P2736P6058
https://scholar.google.com/scholar_lookup?title=&author=J.%20S.%20U.%20Rahman&author=S.%20K.%20Selvaperumal&author=R.%20Logeswaran&publication_year=2020&journal=J.%20Adv.%20Res.%20Dynam.%20Control%20Syst.&volume=12&pages=
https://doi.org/10.1016/j.est.2022.105384
https://scholar.google.com/scholar_lookup?title=&author=A.%20Manoharan&author=K.%20M.%20Begam&author=V.%20R.%20Aparow&author=D.%20Sooriamoorthy&publication_year=2022&journal=Journal%20of%20Energy%20Storage&volume=55&pages=105384
http://dx.doi.org/10.1016/j.est.2022.105384
https://doi.org/10.1016/j.est.2023.108333
https://scholar.google.com/scholar_lookup?title=&author=A.%20Manoharan&author=D.%20Sooriamoorthy&author=K.%20M.%20Begam&author=V.%20R.%20Aparow&publication_year=2023&journal=Journal%20of%20Energy%20Storage&volume=72&pages=108333
http://dx.doi.org/10.1016/j.est.2023.108333
https://doi.org/10.1016/j.bspc.2021.102649
https://scholar.google.com/scholar_lookup?title=&author=D.%20Sooriamoorthy&author=S.%20A.%20Shanmugam&author=M.%20A.%20Juman&publication_year=2021&journal=Biomedical%20Signal%20Processing%20and%20Control&volume=68&pages=102649
http://dx.doi.org/10.1016/j.bspc.2021.102649
https://scholar.google.com/scholar_lookup?title=&author=L.%20W.%20Cheng&author=M.%20L.%20H.%20A.%20Q.%20Hii&author=R.%20Murali&author=D.%20Sooriamoorthy&publication_year=2022&journal=International%20Journal%20of%20Advanced%20Robotics%20and%20Unmanned%20Systems&volume=1&pages=
https://scholar.google.com/scholar_lookup?title=&author=Rashmi%20Adatkar&author=Ronak%20Joshi&publication_year=2017&journal=Imperial%20Journal%20of%20Interdisciplinary%20Research%20%28IJIR%29&volume=3&pages=
https://scholar.google.com/scholar_lookup?title=&author=V.%20H%20Arul&author=Dr.%20Ramalatha%20Marimuthu&publication_year=2014&journal=Journal%20of%20Computing%20Technologies&volume=3&pages=2278-3814

8. E. Erdem, E. Yardimci, Y. Atalay, and V. Cetin, Computer
vision-based mouse, Acoustics, Speech, And Signal Processing,
Proceedings. (ICASS). IEEE International Conference.

9. Hojoon Park, A Method for Controlling the Mouse Movement
using a Real-Time Camera, Brown University, Providence, RI,
USA, Department of computer science.

10. J. Shin, H. Kim, D. Kim, and J. Paik, Appl. Sci. 10, 713
(2020). https://doi.org/10.3390/app10020713
Google Scholar  Crossref

11. T. Sharp, C. Keskin, D. Robertson, J. Taylor, J. Shotton, D.
Kim, C. Rhemann, I. Leichter, A. Vinnikov, and Y. Wei, “Accurate,
robust, and flexible real-time hand tracking”, Proceedings of the
33rd Annual ACM Conference on Human Factors in Computing
Systems, Seoul, Republic of Korea, 18-23 April 2015, pp.
3633-3642.

12. F. S. Khan, M. N. H. Mohd, D. M. Soomro, S. Bagchi, and
M. D. Khan, 3D hand gestures segmentation and optimized
classification using deep learning, IEEE Access 9,
131614-131624 (2021).
https://doi.org/10.1109/ACCESS.2021.3114871

Google Scholar  Crossref

13. S. Sridhar, F. Mueller, A. Oulasvirta, and C. Theobalt, “Fast
and Robust Hand Tracking Using Detection-Guided
Optimization”, Proceedings of the IEEE Conference on
Computer Vision and Pattern Recognition, Boston, MA, USA, 7—
12 June 2015, pp. 3213-3221.

Google Scholar

14. M. S. Mohd Asaairi, B. A. Rosdi, and S. A. Suandi, Adaptive
Kalman Filter Incorporated Eigenhand (AKFIE) for real-time hand
tracking system, Multimed. Tools Appl. 74, 9231-9257 (2015).
https://doi.org/10.1007/s11042-014-2078-z

Google Scholar  Crossref

15. F. Mueller, F. Bernard, O. Sotnychenko, D. Mehta, S.
Sridhar, D. Casas, and C. Theobalt, “GANerated hands for real-
time 3D hand tracking from monocular RGB”, Proceedings of the
IEEE Conference on Computer Vision and Pattern Recognition,


https://doi.org/10.3390/app10020713
https://scholar.google.com/scholar_lookup?title=&author=J.%20Shin&author=H.%20Kim&author=D.%20Kim&author=J.%20Paik&publication_year=2020&journal=Appl.%20Sci.&volume=10&pages=713
http://dx.doi.org/10.3390/app10020713
https://doi.org/10.1109/ACCESS.2021.3114871
https://scholar.google.com/scholar_lookup?title=3D%20hand%20gestures%20segmentation%20and%20optimized%20classification%20using%20deep%20learning&author=F.%20S.%20Khan&author=M.%20N.%20H.%20Mohd&author=D.%20M.%20Soomro&author=S.%20Bagchi&author=M.%20D.%20Khan&publication_year=2021&journal=IEEE%20Access&volume=9&pages=131614-131624
http://dx.doi.org/10.1109/ACCESS.2021.3114871
https://scholar.google.com/scholar_lookup?title=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition&author=S.%20Sridhar&author=F.%20Mueller&author=A.%20Oulasvirta&author=C.%20Theobalt&publication_year=2015&book=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition
https://doi.org/10.1007/s11042-014-2078-z
https://scholar.google.com/scholar_lookup?title=Adaptive%20Kalman%20Filter%20Incorporated%20Eigenhand%20%28AKFIE%29%20for%20real-time%20hand%20tracking%20system&author=M.%20S.%20Mohd%20Asaari&author=B.%20A.%20Rosdi&author=S.%20A.%20Suandi&publication_year=2015&journal=Multimed.%20Tools%20Appl.&volume=74&pages=9231-9257
http://dx.doi.org/10.1007/s11042-014-2078-z

Salt Lake City, UT, USA, 18-22 (June 2018), pp. 49-59.
Google Scholar

16. S. Subramanian, S. K. Selvaperumal, V. Jayapal, and R.
Abdulla, J. Adv. Res. Dynam. Control Syst. 11, 12-Special Issue,
667-673 (2019).
https://doi.org/10.5373/JARDCS/V11SP12/20193263

Google Scholar  Crossref

17. D. Liu, L. Zhang, T. Luo, and Y. Wu, Pattern Recognit. 105,
107202 (2020). https://doi.org/10.1016/j.patcog.2020.107202
Google Scholar  Crossref

18. Q. Gao, J. Liu, and Z. Ju, Neurocomputing 390, 198—206
(2020). https://doi.org/10.1016/j.neucom.2019.02.066
Google Scholar  Crossref

19. M. Arpit, Z. Andrew, and T. Philip, “Hand detection using
multiple proposals,” Proceedings of the British Machine Vision
Conference, (2011), pp. 75.1-75.11.

Google Scholar

20. S. Bambach, S. Lee, D. Crandall, and C. Yu, Lending “A
Hand: Detecting Hands and Recognizing Activities in Complex
Egocentric Interactions”, Proceedings of the IEEE International
Conference on Computer Vision, Santiago, Chile, 7-13
December 2015, pp. 1949-1957 (2015).

Google Scholar  Crossref

21. S. Mukherjee, S. Ahmed, D. Dogra, S. Kar, and P. Roy,
Expert Syst. Appl. 136, 217-229 (2019).
https://doi.org/10.1016/j.eswa.2019.06.034

Google Scholar  Crossref

22. Y. Huang, X. Liu, X. Zhang, and L. Jin, “A pointing gesture
based egocentric interaction system: Dataset, approach and
application”, Proceedings of the IEEE Conference on Computer
Vision and Pattern Recognition Workshops, Las Vegas, NV,
USA, 26 June—1 July 2016, pp. 16-23 (2016).

Google Scholar

23. J. Henriques, R. Caseiro, P. Martins, and J. Batista, IEEE
Trans. Pattern Anal. Mach. Intell. 37, 583-596 (2015).


https://scholar.google.com/scholar_lookup?title=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition&author=F.%20Mueller&author=F.%20Bernard&author=O.%20Sotnychenko&author=D.%20Mehta&author=S.%20Sridhar&author=D.%20Casas&author=C.%20Theobalt&publication_year=2018&book=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition
https://doi.org/10.5373/JARDCS/V11SP12/20193263
https://scholar.google.com/scholar_lookup?title=&author=S.%20Subramanian&author=S.%20K.%20Selvaperumal&author=V.%20Jayapal&author=R.%20Abdulla&publication_year=2019&journal=J.%20Adv.%20Res.%20Dynam.%20Control%20Syst.&volume=11&pages=667-673
http://dx.doi.org/10.5373/JARDCS
https://doi.org/10.1016/j.patcog.2020.107202
https://scholar.google.com/scholar_lookup?title=&author=D.%20Liu&author=L.%20Zhang&author=T.%20Luo&author=Y.%20Wu&publication_year=2020&journal=Pattern%20Recognit.&volume=105&pages=107202
http://dx.doi.org/10.1016/j.patcog.2020.107202
https://doi.org/10.1016/j.neucom.2019.02.066
https://scholar.google.com/scholar_lookup?title=&author=Q.%20Gao&author=J.%20Liu&author=Z.%20Ju&publication_year=2020&journal=Neurocomputing&volume=390&pages=198-206
http://dx.doi.org/10.1016/j.neucom.2019.02.066
https://scholar.google.com/scholar_lookup?title=Hand%20detection%20using%20multiple%20proposals&author=M.%20Arpit&author=Z.%20Andrew&author=T.%20Philip&publication_year=2011&journal=Proceedings%20of%20the%20British%20Machine%20Vision%20Conference&volume=&pages=75.1-75.11
https://scholar.google.com/scholar_lookup?title=A%20Hand%3A%20Detecting%20Hands%20and%20Recognizing%20Activities%20in%20Complex%20Egocentric%20Interactions&author=S.%20Bambach&author=S.%20Lee&author=D.%20Crandall&author=C.%20Yu&author=%20Lending&publication_year=2015&journal=&volume=&pages=1949-1957
http://dx.doi.org/10.1109/ICCV.2015.226
https://doi.org/10.1016/j.eswa.2019.06.034
https://scholar.google.com/scholar_lookup?title=&author=S.%20Mukherjee&author=S.%20Ahmed&author=D.%20Dogra&author=S.%20Kar&author=P.%20Roy&publication_year=2019&journal=Expert%20Syst.%20Appl.&volume=136&pages=217-229
http://dx.doi.org/10.1016/j.eswa.2019.06.034
https://scholar.google.com/scholar_lookup?title=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition%20Workshops%2C&author=Y.%20Huang&author=X.%20Liu&author=X.%20Zhang&author=L.%20Jin&publication_year=2016&book=Proceedings%20of%20the%20IEEE%20Conference%20on%20Computer%20Vision%20and%20Pattern%20Recognition%20Workshops%2C

https://doi.org/10.1109/TPAMI.2014.2345390
Google Scholar  Crossref PubMed

24. Z.Kalal, K. Mikolajczyk, and J. Matas, IEEE Trans. Pattern
Anal. Mach. Intell. 34, 1409-1422 (2011).
https://doi.org/10.1109/TPAMI.2011.239

Google Scholar  Crossref PubMed

25. Z.Wang, S. Yoon, S. J. Xie, Y. Lu, and D. S. Park, Vis.
Comput. 32, 307-320 (2016).
https://doi.org/10.1007/s00371-015-1067-1

Google Scholar  Crossref

26. W. Liu, D. Anguelov, D. Erhan, C. Szegedy, S. Reed, C. Fu,
and A. Berg, SSD: Single shot multibox detector, Proceedings of
the Computer Vision—European Conference on Computer
Vision 2016, Amsterdam, The Netherlands, 11—-14 October 2016,
edited by B. Leibe, J. Matas, N. Sebe, and M. Welling, Lecture
Notes in Computer Science (Springer International Publishing,
Berlin/Heidelberg, Germany, 2016), pp. 21-37 (2016).

27. N. Zhang and J. Zhang, Procedia Comput. Sci. 131,
158-166 (2018). https://doi.org/10.1016/j.procs.2018.04.199
Google Scholar  Crossref

28. C. Liu, X. Yao, Z. Zhu, S. Peng, and W. Zheng, “A robust
tracking method based on the correlation filter and correcting
strategy”, Proceedings of the 2017 International Conference on
Image, Vision and Computing (ICIVC), Chengdu, China, 2—4
June 2017, pp. 698-702 (2017).

Google Scholar

This content is only available via PDF.

© 2024 Author(s). Published under an exclusive license by AIP Publishing.

You do not currently have access to this content.


https://doi.org/10.1109/TPAMI.2014.2345390
https://scholar.google.com/scholar_lookup?title=&author=J.%20Henriques&author=R.%20Caseiro&author=P.%20Martins&author=J.%20Batista&publication_year=2015&journal=IEEE%20Trans.%20Pattern%20Anal.%20Mach.%20Intell.&volume=37&pages=583-596
http://dx.doi.org/10.1109/TPAMI.2014.2345390
http://www.ncbi.nlm.nih.gov/pubmed/26353263
https://doi.org/10.1109/TPAMI.2011.239
https://scholar.google.com/scholar_lookup?title=&author=Z.%20Kalal&author=K.%20Mikolajczyk&author=J.%20Matas&publication_year=2011&journal=IEEE%20Trans.%20Pattern%20Anal.%20Mach.%20Intell.&volume=34&pages=1409-1422
http://dx.doi.org/10.1109/TPAMI.2011.239
http://www.ncbi.nlm.nih.gov/pubmed/22156098
https://doi.org/10.1007/s00371-015-1067-1
https://scholar.google.com/scholar_lookup?title=&author=Z.%20Wang&author=S.%20Yoon&author=S.%20J.%20Xie&author=Y.%20Lu&author=D.%20S.%20Park&publication_year=2016&journal=Vis.%20Comput.&volume=32&pages=307-320
http://dx.doi.org/10.1007/s00371-015-1067-1
https://doi.org/10.1016/j.procs.2018.04.199
https://scholar.google.com/scholar_lookup?title=&author=N.%20Zhang&author=J.%20Zhang&publication_year=2018&journal=Procedia%20Comput.%20Sci.&volume=131&pages=158-166
http://dx.doi.org/10.1016/j.procs.2018.04.199
https://scholar.google.com/scholar_lookup?title=A%20robust%20tracking%20method%20based%20on%20the%20correlation%20filter%20and%20correcting%20strategy&author=C.%20Liu&author=X.%20Yao&author=Z.%20Zhu&author=S.%20Peng&author=W.%20Zheng&publication_year=2017&journal=&volume=&pages=698-702

Sign in

Don't already have an account? Register

Sign In

Username

Password

Reset password
Register

Pay-Per-View Access
$40.00

Sign in via your Institution


https://pubs.aip.org/my-account/register?siteId=1000005&returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3161%2f1%2f020014%2f3310466%2fVirtual-mouse-implementation-with-hand-gesture%3fredirectedFrom%3dPDF
https://pubs.aip.org/my-account/reset-password
https://pubs.aip.org/my-account/register?siteId=1000005&returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3161%2f1%2f020014%2f3310466%2fVirtual-mouse-implementation-with-hand-gesture%3fredirectedFrom%3dPDF
https://pubs.aip.org/institutional-login?returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3161%2f1%2f020014%2f3310466%2fVirtual-mouse-implementation-with-hand-gesture%3fredirectedFrom%3dPDF
https://pubs.aip.org/store/add/3310466/3

