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The Speech of Dr. Jeng-Neng Hwang
When 5G Meets with Big loT Data for 3D World

Professor Jeng-Neng Hwang received the BS and MS
degrees, both in electrical engineering, from National
Taiwan University in 1981 and 1983 separately. He
then received his Ph.D. degree from the University of
Southern California. In 1989, Dr. Hwang joined the
Department of Electrical and Computer Engineering of
the University of Washington in Seattle. His research
areas are multimedia signal processing, multimedia
networking, image processing, computer vision, and
graphic recognition. He has published more than 300
research papers in international journals, international
conference proceedings, books, and book chapters.

Professor Hwang was invited by the School of
Computer Science, National Yang Ming Chiao Tung
University to deliver a speech: “When 5G Meets with
Big loT Data for 3D World,” on April 7th, 2021. In the
speech, He talked about not only the Impact of future
5G on the Internet of Things and deep learning, such
as object detection, object tracking, and 3D model
reconstruction, but also some interesting research
directions as well as the related theoretical foundations
and the corresponding research results.

Due to the large installation base of network cameras,
the boom of deep learning and even artificial
intelligence, as well as the deployment of 5G networks
and edge embedded systems, the real-time Internet
of Things world is becoming more feasible in the
future so that academic research has been propelled
into mainstream technologies for business. The
exploration of the dynamic environment in the 3D
physical world can grasp the information of humans,
cars, and objects from cameras in various locations.
The collected information can be applied in different
smart city applications, such as security surveillance,
intelligent transportation, commercial statistics

collection, and community health monitoring, etc.
Professor Hwang first demonstrated an automatic
(human and vehicle) tracking system which can be
automatically calibrated in 3D space. With the aid of
deep learning, one of the most successful techniques
recently, the position and speed of detected vehicles
and the postures of humans can be illustrated on GPS
coordinates. In this way, objects tracking by multiple
cameras can be fused and reconstructed effectively
in a 3D virtual world, which can be applied to more
smart cities and intelligent transportation applications.

Professor Hwang shared his research findings and
achievements in his research areas. His team focuses
on people tracking and positioning, vehicle tracking
and positioning, object tracking by mobile cameras,
and human pose estimation, has won several awards
in various competitions, such as a winner of 3D
MOT Challenges 2015, as well as a winner of Track
1: Speed Estimation and Track3: Re-ldentification
at Al City Challenge 2018. His robust research
methodology has laid a solid foundation of Internet of
Things and Internet of Vehicles in the future 5G world.
In addition to academic research, Professor Hwang
mentioned many real-life scenarios. For example,
when the system is affected by weak/strong lighting
or bad weather, the algorithm would adapt system
configurations in a timely manner to reduce the overall
error rate. Furthermore, integration of software and
hardware is no doubt a best practice to build such a
system; however, Professor Hwang pointed out that
the integration of algorithms would be another topic
worth pursuing. It is a pity that the latest technology
in this area, such as object detection, tracking,
segmentation, and depth estimation, does not have
an end-to-end solution.
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