HEM

B
)

5

Industry Collaboration Project

A5G MESEAREBIRZ BF

WPy BUIRIR K45

HFER BRI BEEE  BREE - IR
% HBIRSRERMEMER > RISHFREHE
XEHEREHITEIIEE > AFIFBINEIEER
BHENEEN - FENIL » REETRAVHEC
IR RS S AR IR ZT TR S B B H0%
A B A ~ 56 @AM AT EEATEAE S 0 H
R L — T 56 BESEAMEEZBF
KT RIRIS KRB RM)  FEFBREAK
SIHENE R 56 BB ERBIERSE - H3FE
RAERRBKEERRE B0 °

MEREN > BEARKMNERL A VDR H
PREERMANRERE AR S EWE T ERNEE
B BRAAIRRE  REERR - ERTAEPIRIRK -
ERRE  RIBEASEAL - EFREAMK
TIRME o 78T > |MAER T\ B9IRE
ENMEFE—ENHEE - MILKMTRERERE
BRAZERSF - HCEBHIRMESERBEIRFTHA
LRJ ML » TBFRRESBRM > &
W\ TRIRHRER) EAR1T  ARFREH AKX
Rt iree 77 - BRE L R 3 I E BV (A
By > SRIR AT FE R BRI o

Zixi B Al BRI AR RIERINRIAR
HA T IEEE transactions on Image Processing
Impact factor =10.865 (2021, Nov.) > EPFiZ
HFETHREEE (parallel pyramid) RIS >
NEFRTYMHREEZESRNEARE > R
BEERBNERY > JEEREBNRIRANER
28 > BlEl B EEH YOLO v4 82 YOLO vT £ »

RERRARERZ SRR A7

e

mommgAre 7
wER - ECA - ATR

R B R

X/ sfEH

3 BN E I/ MW HERIRVRLBE » ZERILER A E
SRR o DU AERE » TR
BRI EFREEYRGRIRNHEAR « BEH
TEAERDHERS  Z—HE > BRaE V28
FEBTF ITHERBFLMIBPIGIERED
BHREERM  ARKBERAMEIBRED TR
Wt MERNIRIERE « KEEREFTERM °

HESh - EFXEERREEE(E 56 BRRMAGTE
Rz MiAE & 56 EARiEsN > BIR TRIRRIED
MAER1 BIRIEE - ABIBE e FR M
AETAIR S - 5G IBARIB (L ARV B TiE
MEMHERBENFHEE ) BURERE - MELILE -
PRERTIFTIR RIS RE ~ BRBIR S RIEATR
e - BRTEBIRE T BIRZ MR EEE
XA HREBRESREES » TEAM
=P EENE > BAEHBIRRIBRERIKIRT
s~ ABEX - Br7T Z=HRAREEIN > /W
AU ERAIBAMT th SEFE RIS S BRRE » TR
B ~ I ~ BB EREST > wEREE
BEK  EREERR

FASEBER T TLL5C HEZEAKER
ZBRKIRIRIS K ERE R FIERZEI
RPN BEFRIRARART] > 7r¥Rk2 20 2022 RAF
B WAL - BRESMRFRERFR
HRzPEESERER THB2RmE) B TEX
ERM) » RRKAEREERRMNERANSKE
5 o BRASERNTCIBHIE « HIERHIEH
SEERX !

Coastal Patrol and Sustainable Environmental
Investigation System Constructed hy 5G and
Intelligent Unmanned Aerial Vehicles (UAVSs)

In recent years, there has been a rapid development
of technology leading to significant innovations in
production, service, consumer sector, and more.
Consequently, a growing concern for environmental
conservation and sustainable development has
emerged, which has resulted in an increasing
awareness among people about the importance of
coexisting with the environment. Therefore, Professor
Jen-Hui Chuang from the Department of Computer
Science and Professor Jun-Wei Hsieh from the
Institute of Computational Intelligence have combined
two emerging technologies, unmanned vehicles and
5G communication, to jointly develop a "Coastal Patrol
and Sustainable Environmental Investigation System
Constructed with 5G and Intelligent Unmanned
Aerial Vehicles." By utilizing the advanced mobility of
unmanned aerial vehicles and the high-speed, low-
latency properties of 5G communication, the system
aims to make a meaningful contribution to both the
present and future sustainable development strategies
of our country.

Currently, the application of drone technology is
widespread and its capability to offer a wide range
of views and versatility is extensively utilized in
various aspects of daily life. The presence of drones
can be observed in numerous fields from personal
photography and entertainment to public and private
sectors like disaster relief, data collection, and
environmental monitoring, among others. However,
both academia and industry have been struggling
for many years with the technological difficulties
associated with detecting and analyzing "extremely
small objects" on drones. Professor Chuang and
Professor Hsieh developed a system that primarily
utilized deep learning technology to enable the feasible
“real-time detection" of extremely small objects while
retaining the ability to analyze large-sized objects.
By addressing the critical problem, the technology
overcomes limitations of its applications.

The technology has been published in the top-tier
journal of the image processing field, IEEE Transactions
on Image Processing, with an impact factor of 11.041
(Nov. 2021). The proposed parallel pyramid feature
extraction not only addresses the issue of detecting
objects with varying sizes, but also has high versatility,
as it can be easily incorporated into various detectors.
For instance, it can be implemented directly onto
YOLO v4 and YOLO v7, leading to an immediate
enhancement in the detection of extremely small
objects, and achieving higher recognition accuracy

compared to the original system. The accuracy of
this PRB-Net outperforms YOLO v7. The research
team has applied this technology to a real-time image
recognition system for marine debris and another one
for detecting and analyzing oil spills in offshore areas.
In addition, they have partnered with public and private
organizations, including Taiwan Power Company,
Wistron Corporation, ELAN Microelectronics Corp, and
the Hsinchu City Police Bureau, to develop systems
for white dolphin investigation, public safety patrols,
and traffic flow analysis with the aim of making a
meaningful contribution to environmental conservation
and sustainable development.

In addition, the team has established a long-
term collaboration with Chunghwa Telecom's 5G
team to integrate the technology with 5G wireless
communication, enabling the possibility of real-time
analytics and reporting. Compared to the traditional
monitoring mode of "recording first and analyzing
later", low-latency 5G communication effectively
reduces the response time after violations occur.
Furthermore, in addition to the aforementioned
applications in marine conservation and carbon
reduction in transportation, the team also identified
several potential industrial applications, such as
integration with smart agriculture, for this technology.
This could not only generate crop yield statistics, but
also aid in post-typhoon damage assessment and
personnel search and rescue. Apart from its use in
aerial imaging, the detection technology for ultra-small
objects has potential applications in the field of smart
healthcare. It can be utilized to detect and analyze
conditions such as colorectal cancer, liver cancer,
and kidney tumors, addressing the needs of precision
medicine and benefiting the general public.

The development team not only published the
technology applied to the "Coastal patrol and
sustainable environmental investigation system
constructed by 5G and intelligent unmanned aerial
vehicles (UAVs)" in renowned international journals,
but also participated in the 2022 Future Technology
Awards and received recognition for its "scientific
breakthrough" and "industrial applicability" from the
judging panel composed of experts from academia
and industry. The potential of this technology to be
applied in various domains in the future is significant.
Congratulations once again to Professor Jen-
Hui Chuang, Professor Jun-Wei Hsieh, and the
entire development team for their award-winning
achievement!




