é BM HDC QUL’}C Glh HA NOI NGHE
am National University, Hanoi

Dai hoc Qudc gia Ha ndi
Truwong Pai hoc Cong nghé

Gioi thieu chuyen nganh va bo mon
Thong tin Vo Tuyeén

Wireless Communication
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SPACE X (DRAGON) 31/5/2020- Elon Musk

TU NHAN- VE TINH GIA RE- MO DAU KY NGUYEN
KINH TE- KY THUAT KHONG GIAN




TU GOC NHIN KY THUAT TRUYEN THONG VO TUYEN:
Cach mang truyéen thong méi trong twong lai gan

&y dung mat chom vé tinh khdng 14 gdm 12 000 vé tinh Internet bang réng quay
quanh Trai Bat & dd cao khac nhau, qua d6 co thé dua dich wu Internet dén toan thé
qiei

Internet wé tinh cho tdc dd truy cap gap 180 1an hién nay, goi curéc dao ddng tor

9,99 dén 29,99 USD khach hang sé& duoc trai nghiém siéu nhanh tr 10 .000Mbps
i 1.000.000 Mbps,

Hién nay tat cé cac nwéc cong lai dang van hang 2200 vé tinh voi nhiéu thé hé khac nhau, nhung
néu con s khong 16 kia chia Elon Musk tré thanh hién thuee, thi cac du an dung data dé digu
khién tirng xe hoi khéng nguwoi lai trén mat dat méi kha thi.




TU GOC NHIN KY THUAT TRUYEN THONG VO TUYEN:
Cach mang truyéen thong méi trong twong lai gan

Wan dé la phurong thiee truyén dan Internet siéu hién dai nay sé loai trir dén 90%
thiét bi hd troe nhie higén nay, nhu hé thdng cap quang, ha tang mat dat, tram "trung
chuyén”..

Biéu dang gdérm nhat cla Elon Musk 14 & tao nén "cham sao vé tinh” ¢d thé truyén
Internet truc tiép dén thiét bi tiép nhan duoc 18p dat tai mdi gia dinh trén pham vi
toan cau. Méu thanh cdng, du an nay cd thé mang lai doanh thu 20 USDinam cho
cang ty cla ty phi nguedri kgl ty

Do dd, Internat wé tinh sé& thay ddi hién trang nganh vién théng toan cau, loi nhuén
siél ngach tap trung vao mét sd nha cung cap chiém duwgc cdng nghé truyén dan
tén tién nhu Space X

5/7/2022 Co quan FCC, My vira cho phép SpaceX cung cap dich vu Internet Starlink di
ddng danh cho tau thuyén, mdy bay va xe tai.




NHONG VAN BDE QUAN TAM KHI LW’A CHON CHUYEN
NGANH

Hoc tap va nghién ciru nhirng gi?

. 7 V.4 2 ~ n" A pY -? ./ -
Twong lai phat trién cua nhirng van dé nay? . —
Tot nghiép lam viéc & dau? —

Hoc tip va nghién ctru nhirng ky thudt két néi théng tin toan thé gidi
= Qui m6 nho: Ngbéi nha théng minh o
= Qui mé I&n: Thanh phd théng minh, Hanh tinh théng minh .
Twong lai phat trién cdia nhirng van dé nay Ia to I&'n va con & phia trwéc
= 1-5G: Ky nguyén cua Truyén thong dung séng dién tiwr

* 6G Ky nguyén ctia Truyén théng anh sang

A A
Tot nghiép lam viéc: Céng ty TT di ddong, phong NC R&D, Start-Up )

=  Két hop véi Al: Ky nguyén cha Tri tué nhan tao




Can bé B6 moén

PGS. TS. Trinh Anh Vil

A A TS. Tran Thi Thay Quynh
Chii nhi¢m B$ mén TS. Tran Cao Quyén ! y Quy

Can by Cong tac: -~
GS Phan A~nh ) \\t_./ ,
PGS Nguyen Viet Kinh ) -
PGS Truong Vii Bing

Giang

TS Vii Xuan Thang TS. Pinh Triéu Duong TS. Lé Tran Manh




Giang day: Cac Mon Hoc

= Bat budc: Céc linh vwe lién quan:

Ky thuat dién tir Phat thanh, truyén hinh, Vé tinh

Truyén thong,TT s6 va ma héa Mobile, Wifi, Lifi, Radar, dan dwong

* Truyén théng vo tuyén Truyén tin dwéi nuéec...
= MO hinh héa va mo6 phong vlzf
= Lwa chon: o
= Truyén théng Vé tinh /. .\
= Ky thudt cao tan 0 P

Ky thuat anten
X ly da phwong tién trén hé SmartPhone: Nguyén tac va &rng dung (dé xuat)
Diéu khién két ndi loT (dé xuat)

Thong tin di ddng (dé xuat)




Nghién Ctru: Cac hwédng NC Hién Nay

5G. and Next
Technology

loTs, Al
Big Data

Microwave and
Antenna Design,

Array Signal
Processing

Multimedia Signal
Processing and
Communication




5G and next Technology

PGS. TS. Trinh Anh Vi
Email: vuta@vnu.edu.vn
CTV: TS. Vi Xudn Thang

Email: thang.vu85@gmail.com
TS. L& Tran Manh
Email: manhlt@vnu.edu.vn

= OFDM techniques (4G)
~100Mbps

= Massive MIMO (5G)
~ 1Gbps

=  Millimeter waves (5G+)
~ 10Gbps

= Light Fidelity (LiFi) Technology
~ 100Gbps (6G)

Embedded
software

VHDL dc;iaﬂ«;

o) in+cr$acin3

o N
,,,,,,
,,,,,,,
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Co s& phat trien cong nghiép 4.
loT and Al

Hwéng nghién ctru ndi lén -~
hién nay N

/

R

(&

N\

Usage scenarios of IMT for 2020 and beyond

Enhanced mobile broadband

Gagabytes in a second 1.

Smart home/buikding

3D wvideo, UHD screens
; Wark and play inthe cloud = K&t ndi siéu tin cay va tré nhé
; Ngnencd e (URLL, ber=10", t=10ms
;[ Indesry suomation = K&t ndi vai tap I&n may théng

_— ——  Mission critical application m|nh (mMTC) 105/1km2
Y Self driving car
|
Future IMT | Edge Cloud, loT and Al
Massive machine type Ultra-reliable and low latency

communications communications
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Céng nghé 6G twong lai (~2030)

Per device peak data rate

-to-end (E2E) latency

Maximum spectral efficiency

Autonomous vehicle

Hz communication
ervice level

3

Voo S | DN > (V2] m
< = g | S S
Q S -+ (o) roy
X, - e |T
3 & |3
c o o |2
3 o S wn
- 3 -+ =
= 3 o |o
() (+1°] T
Ko [ - o
c 3, 2| 3
S S o | ~
a = S
< o

=

_

1 Gbps
100 ms
15 bps/Hz
Up to 350 km/hr

No
No
No

No
No

No
Video
MIMO

6 GHz

10 Gbps
10 ms
30 bps/Hz
Up to 500 km/hr

No
Partial
Partial
Partial
Partial

Very limited
VR, AR
Massive MIMO

90 GHz

100 bps/Hz
Up to 1000 km/hr

Fully
Fully
Fully

Fully
Fully
Widely
Tactile
Intelligent surface

10 THz
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Cac cong nghé mé&i noi

Artificial Intelligence
Terahertz communications
Optical wireless

FSO fronthaul/backhaul
Massive MIMO

Blockchain

3D networking

Quantum communications
Unmanned aerial vehicles
Cell-free communications
Integration of wireless infor-
energy transfer

Dynamic network slicing
Holographic beamforming
Big data analytics
Backscatter communication
Intelligent reflective surface
Proactive caching

Mobile edge computing

UM-MIMO BS: Ultra-Massive MIMO Base Station

AN sCell-UE “‘g"'\\“
sCell-RAN: Small cell random access network (((.))) O ' b 7 s .
V/A/M R: Virtual/Augmented/Mixed reality ‘ By T i Drone -
k

£

M-UE: Macrocellular-user equipment sCell-APs  Dense (((‘))) -e-?é- | networ]
sCell-UE: Small cell user equipment 7 \SCell-RAN ‘ = \\i A

VLC: Visible light communication ' & I“ (((.))) sCell-APs <
sCell-AP: Small cell access points sCelUE UM-MIMO BS gﬁ v
SDN: Software defined networking

sCell-APs sCell-UE

Y M2M &
m( communi
R

. N

3D virtual r T
3

UAV: Unmanned Arial vehicle
BCI: Brain computer interface mne
M2M: Machine-to-machine
M2H: Machine-to-human

Smart Home

@ / ) Vistoal A comstltation 2ol Lo g L -._integration 6 — 0o -8
K S & : world . eHealth remote monitorin
4 Csmen ' ke K Health remote monitoring *,
Touch = assitance ~ A 3 \
ey
Five 4 3D Story % AN @
@ Senses @‘» BCI and Al visualization i ) \\ % .f e
Hear 8 S . g
e M, - oo 0 i AL
Si S AL | o
ght A Robotics & |
GV SR o e SR A S S e automation
@ 5 :
' N 4 NS 1
Y -~ Y8
15 s i
FSO |\ FSO backhaul
communicatim? \‘ \‘: :l\.‘ = 2 UM-MIMO < Q‘b)
A BS >
Underwater : “to‘l'l“';‘““s
communciation vehicle

6G Wireless Communication Systems: Applications, Requirements, Technologies, Challenges, and Research Directions
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Xt ly va Truyén théng da phwong tién

TS. Dinh Triéu Dwong TS. Hoang Van Xiém
Email: dtduong@vnu.edu.vn Email: xiemhoang@vnu.edu.vn
https://sites.google.com/site/xiemhoanq/

Display

Webcasting - VidOvation TV

Web Server
(CDN)

i

Content Internet



mailto:dtduong@vnu.edu.vn
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Xt ly va Truyén théng da phwong tién

TS. Pinh Triéu

Dwong

Email;: dtduong@vnu.edu.vn

Compression

— Capturing Raw Data -

!

S

Information
Processing

- - N N ay,
/’High and Super~\
high
Image/Video

compression 7
-~ =

TS. Hoang Van Xiém

Email: xiemhoang@vnu.edu.vn

https://sites.google.com/site/xiemhoanq/

N

]
/

Broadcasting & Displaying

) gﬂ
S EEmmaEl
Em_'géﬁg
) = B ) B R 2 U )y
[ [ e T =
%w’-’mEEEE
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X ly va Truyén théng da phwong tién

3G/4G networks
Internet network .

Multi Media

Lap trinh xtr ly Pa phuwong tién
trén SmartPhone

’---------------

Recognizing

. I{ - Xt ly anh/Video
 — | - Nh@n dang d6i twong

I - X ly tw dong phat hién va
: canh bao

\

---_,

---------------,



X ly va Truyén théng da phwong tién

> VA/AR Thuc té 3o va Md hinh héa
& Mo phong 3D : :
Virtual Reality

‘—--~

N




Microwave and Antenna Design

PGS. TS. Trwong Vii Bang Giang TS. Tran Cao Quyén
Email: giangtvb@vnu.edu.vn Email: quyentc@vnu.edu.vn

TS. Tran Thi Thay Quynh
Email: quynhttt@vnu.edu.vn

DOA Techniques

Smart Antenna

= Millimeter waves

= |ndoor Positioning

=  Under water Communications

Desired
user

Interfering
user

¢ R\
T

17
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Advanced antenna design

Ny T
uUl. 11

https://fet.uet.vnu.edu.vn/tran-cao-quyen/
Chapter 4: Phased antenna arrays toward 5G:
https://www.intechopen.com/chapters/72607

7Y -

- P 4\ nl N2
dil CLdU (UyClli

[, Array factor of croular phased aray uma]

[ Arvay tacr of cytnder phased armay 2410 dlements |

&

v

Dan anten tru Blrc xa dan anten tron Blrc xa dan anten tru
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Underwater Communication

110+

1/AN (dB)

-120

-130

-140

-150

160

-170

1 1 1 1 1 1 1 1 1
0 2 4 6 8 M0 12 14 16 18 20
Frequency (kHz)

Suy hao va tap am dudi nudc

The capacity of UWA channel

4=5km | e

0 5 10 15 20 25 30

SNR (dB)
Tinh toan dung nang kénh
thuy am




Hop Tac

O International collaborations:

ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

KOREA

UNIVERSITY

1905

U

TECNICO

@{V %I gl I:-" -gl_l—ll- LISBOA

KYUNG HEE UNIVERSITY

(] National collaborations:

7 /) HUMAX

PinT EASY DIGITAL™

BACH KHOA I— —
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Co héi viéc lam

Cac cong ty truyén thong di dong
= Thiét ké trién khai
= Nghién ctru phat trién
Truwong dai hoc, vién nghién cliru
= Nghién cu sinh _
= Can b0 giang day ' ’
Hoat dong start-up Nt
» Ung dung gia tang trén smart phon
» Ung dung quan trac, cdnh bao, an ninh
» Ung dung diéu khién
BYE BYE AND SEE YOU TOMORROW




