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Introduction to Digital Communication Systems
b e Overview and Elements of Digital Communication T
(el lisiGphi e Point-to-point Communications over Fading Channels X =4k
e Multi-User and Multiple Antenna Communications
Turbo, LDPC, and Polar Codes
e Introduction to channel coding
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e Turbo codes s, a8 A
09:00-12:00 e LDPC codes 3T RAR
e Polar codes
Latest Progresses and Technology in 3GPP 5G
Standardization
. . e 5G Introduction S % B
8 . 68 (_” ) 5G Waveform and Multiple Access v /‘1 o § = Ll
SR S 5G Channel Coding Pk ff Foas

Other Physical Layer Technologies
Latest 5G Standard Progress
Detection and Estimation
81 7p(2) [ Detectipn: hypothesis testing, Qeci_sion criteria, _performqnce
S T eva_luatlpn, examples and _appl_lcatlon.'f. on _machl_ne _Iearnlng

: : e Estimation: parameter estimation, estimation criteria, examples
and applications on machine learning




Information Theory
e Measurement of Information: Self-information, entropy and
mutual information
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81:-23_;]5(.;0) e Practicabilty of_Sour_ce coding theorem, chann_el coding . P;i . ;;; ;
: : theorem, rate-distortion theorem and information transmission
theorem.

o Implications of information theory: Resolvability, etc.

5G and Massive MIMO

e 5G overview
b el e Millimeter wave communication TR EAT
SRl o Massive MIMO systems LR e

¢ Digital and hybrid arrays

e AOD and AOA estimation

Quantum Error-Correction Codes and Fault-Tolerant

Quantum Computation
83 80 (x) ¢ Introduction to quantum computation 249

Theory of quantum error correction

Stabilizer codes and CSS codes

Threshold Theorem and Fault-tolerant schemes
Quantum projects around the world

=y
\m\.\.;. M-
g
Ay
% 3

13:20-16:20

SR el
1 7 *: (z8AER-TEZ2FK)
(1) & # 5 |IEEE member/student member * F P¥ % Information Theory &t

Communications Society member : 1000 =~

(2) &4 12000 ~

(3) # % ~ L % IEEE member * ¥ 5 Information Theory & Communications Society
member : 3500 =~

(4) £ ~ 4 14500 ~

2. A #2170 4
VIR LR S AT REAER R A MY R AR LR o

3 AL T 24p (AW ) I RERFLLTHILR Y o
3 Z gy o https://reurl.cc/AYqnZ

4. HF S
(1) A2 x1e 48197 A )82 > = kphF(12:00-13:30) 4 4 PRIE o
(2) BiFmHs ATMEIE @ 225018 £ EMAIL % 250w 34 55 (15 G 3#) -
BACHE B E M AT
L7 ;;ﬁ;; D3 LAEE TAEL (T
tE 5% © 0196-966-013179
S oLl R



https://reurl.cc/AYqnZ

41(7 2% - 808

»kemail: shuchi@cc.nctu.edutw 7% *if b ik 1§ 3F o

>< n’g i 4248 [2019 Summer School]***d; X ARG (> LR RmgF? X5k

¢_’» A ﬁ:ﬁ)

>< P A- BB ;%54»4 ERPIC e S I S —%‘

BAAYEL ARSI DB s AP~ BEHAEE -
AAAER ¢ 75’ 1000 =~ » i % 500 ~ o

BBB:3F ¢ ZOOOm’ﬂH;”g,;%o

ME BT T 11 PR AT R 03 5712121#54602

Xﬁiﬁ“i ‘ﬂcp PR ARy Ay ALY FEY

5. RITOBLY - LERLAFE > BIAIIFY

AN

D> 7% 240p (B¥=) v rpgiangy "F FEEBML R o Rp s Pt ML
1”5’?%7?533’? ZApk o T TA“LFL#‘F#— S pp FEReRIE L T3 ”\ﬁgﬁ'J%éj\% °

(2) & tes- ¥ > g - X3 32 AE (85 HAaEERED 8/8 tELlw) s wEE
‘;’fix"”’ﬁ;‘—i% DA F A& 39 ?\""ﬁt,z—xg‘?’ » PR o vE *’%?L&ﬁp%%igﬁ REER

ﬁ‘]—o

B) imrg: F4-FEAFiA  +4-FELERB-

@y %» : 5o 150 %3 s+ A Lt §f 4 % % 50 & =500 & -
AF - - RO R IBALEARFIRBEFY o d FRA S IFHEF

+ 223w o
(B) - B4Ah  FFLUFLFEFRBE  FHAFY FA AP Y- BT FRIY A%
El"’ll“a"?#k"
(6) 5& EHREZTHh A APREREFRY 22 FRERGCPHEF H{T L 2-
UEES F LR SRR B e I e h L LA L
t”é“'to
(8) Ed 3 P (8/5) i dts »d 1 i - F 24
10 8.4 280 55 £ ’;;L:fwwfwwi_racgi%,jé

B N

1 M T B 2
& 3% -+ 03-5712121#54602
E-mail : shuchi@cc.nctu.edu.tw
= hk 130010 7+ 7~ g5 1001 51 42w 42819 %

2. HARHek
https://sites.google.com/g2.nctu.edu.tw/2019summerschool/index
(‘Fﬁ}bhh https://reurl.cc/39qrj)

~Q&A:

Ql: AR BN A BHFIATE LTI A - A72 7

Al : & FTFf - §4~Tmﬂ;£ﬁ 24 o

Q2: FFg ki ¥ A4 A 4R R LA %D
A2 : AT R ER #&‘?ﬂ E At Sk o

Q3: A FH/EFJAART FA?


mailto:shuchi@cc.nctu.edu.tw
https://sites.google.com/g2.nctu.edu.tw/2019summerschool/index
https://reurl.cc/39grj

A3:
Q4
A4 :

Q5 :
A5 :

Q6 :
Ab :

Q7:
A7 :

Q8 :
A8 :

AVRE R RE BB EF R SARE (RIFAR) c FAIFEMAREL R BRER
T -

FhtHDFEIER 0 LTF § 0

PR G RCRSMEE A TR Y U B b TRk b E R S H
P M AT R R Pk TR kT iRk e FIRh B R hgdr > A
€%°%"’ﬁ#%fk'%ﬂ;ag@4?o

FLFr2LEL PN EFTR LR 9

%ﬂwaﬂm—é%i%ﬁ¥—4p$(mggga55),%ﬁggﬁﬁﬁﬁﬁw
TV LN 89—,11_14Bﬁﬂéﬁﬁfkgj‘-\,ﬁ.wg?—%?7g 24Bﬁ‘iii4rrou$paf

8); |),\)7? ~—»/7l\ "ﬂ\’»"j\}m%vﬁp‘; B l/)v\;?al o
F’ B3RP l%”{—%ﬁ )y BB %}v_gm—;—u.g 2
IV J-E"v

F#«§4<<+<«F\'%*vﬁw%ﬁ; ¥ (&= 50

ARSI IFABHE B X T Peff%ﬁsip\ 50 ~ & @
B ARG (FRNI A KBA L iB3) - ¥ & éf"
JRBR AR e

e R

o ATEE LA RFIP B P RARRPIE T FFF R A LA
fFogkipdiaipd Cp(*ls p 06:00-23:00 i3t 2 %) H P ig» L4 (7
I h g H o (BEPEGRLEEE R)

ER sk 3 W AN 5“7‘%‘?#«?‘ Ba(T2)?

AFaF AV A EXF iR d Fied (L= ﬂ#26#567;)
BB 2 IEANR LR B AR R Bk F,zma EAR o

il "ﬂmj& .
4~
I
=
[t

Nl
:g;
o
A
K
4
s

?@&’ﬁ%ﬁ%iﬂﬁ

.913'
“'1“7'
‘ﬂ

N
b=



YA E RS NEWRER NCTU Guangfu Campus Map

-7 -
e

et TENE
NCTU&NTHUPB(?:, P

JEAPY

North Gate

South Gate 4

© BSIREFIL

Center for Campus Information

v.2015.08



A

015 53 X 1% Research and Development Building-AS B5

02.89%7 75 A% <P 0\ (%) Center of Innovation Incubator-B5

03. T #—88 : T 52 BREngineering Building | : College of Engineering-B5

04.34 {8 P 0:Scientific Instrument Center-B5

05162 8B Chemistry Building-B5

06. %748 {52 % % . Chemistry and Power Mechanical Engineering Building-B6

07.F5 28 3 = Pottery Workshop-C6

08.{L T 8B Chemical Engineering Building-C5

BERFHPOEERR) : TBPL - MEE - BRSNS
~ BHAIE PO - SEMEER D + 17 5E T DA Learing Resource
Center (Macronix Building) : University Administration, Library, International
Conference all, Innovation Arts Center, Center for Asia Palicy, Smile café-C5 $¢

10,3375 8REducation Building-C5

NE—FRESAMR : TRAE
General Building | : University Administration-C5

RBEZHRESKE : FHPD - AHEBERERPL - WRE
General Building Il : Arts Center, Computer and Communication Center,
Conference Hall-C5

13,88 =45 S A 18 General Building 11-C5

14142 = f@Engineering Building lll-05

15471 164 334 3% B Materials Science and Technology Building-D5

16.47 ¥4 7% 58 A2 Materials Science Laboratory-E5

1.5 % % 53 8 Alloy Laboratory-E5

18,23 3 BRDelta Hall-05

19,3 T, %8 44 R Electrical Engineering and Computer Science Building-D5

20,4932 8B Physics Building-D5

21. T F} 8EEngineering and System Science Building-D3

RESEWERLBHFRAE (FEWE)
Green Energy Research and Education Building (Lee Tsen Min Building)-03

23.JR 7 fiB Nuclear Reactor Building-C3

24,5} {41 3% 88 Radioisotope Laboratory-C3

25./)03% 28 B Accelerator Building-C3

26. 785 BE 3¢ %8 7% ¥4 = High-energy Optics and Electronics (HOPE) Laboratery-C3

2EMPHM
Biological Science Technology Building-D3

BERTEEBRENSM®E
Biomedical Engineering and Environmental Sciences Building-D3

29,4 574 B2 — BBLife Science Building |-03

30.4 @7 88  #BLife Science Building 11-03

A ASCHEBER : ASCH BB BRHumanities and Social Sciences
Building : College of Humanities and Social Sciences-D3 &

REMWE: HREERR
TSMC Building : College of Technology Management-02 ¢

33,81 %7 5 A% /0 () Center of Innovation Incubator-D2

34,375 5% % 88 ZTsing Hua Laboratory-D2

B C D E

35.18 8 A 12 Clinic and Counseling Center-C5
36.58 /S Post Office-AG
31. 8§ Campus Green-85
. 8038 35 M ZyXEL Auditorium-C5§
39. 52834 Kum Ming Lake-C5
40,553 A\ Tsing Hua Hall of Fame-C4 04

68. 55 4812 Chiang Faculty Residences-D5 8355 % Dormitory Shuo-A4
BA{EMA-B-C

Dormitory Shinn A, B, C-B4
85,98 7 Dormitory Li-B4

86.{= B¥ Dormitory Jen-B4

93,318 7% Dormitory Hung-C3
94. B3 Dormitory Shiue-£3
95. A8 7 Dormitory Ming-C4
96. 5 5% Dormitory Ping-C4
97,25 ¥ Dormitory Shan-C4

1047 A8 45 55 {5 55 38 Motorcycle Parking Ramp-B6
105. 5 36 BT 7 &+ & 0 Designated CPC GAS Station-B6
106. 35 432 8 90 84 22 PR K LR VE IR

Waste-Water Treatment Plant,North Campus-06
107. 88 T B Transformer Station, North Campus-C4

& 17-20 17-20 West Yuan Faculty Residences-E5
78 & 26-32 26-32 West Yuan Faculty Residences-E6

7.5 Dormitory Shyr-B4 98,57 W Dormitory Hsin-04 108,75 2 B 4R R K FE
A1 FRABSHIEMIBERRCasa de Sacrates Caté-04 D4 3¢ TR T & 52-58 52-58 West Yuan Faculty Residences-E5 88 K 99.5% ¥ Dormitory Tsing-C4  10F. 4 Waste-Water Treatment Plan, South Campus-C3
A2y Cheng Kung Lake-85 5. 5B 78 2'59- 62 59-62 West Yuan Faculty Residences-06 Dormitory Styr Lounge-B4 100,58 Dormitory Ya-D4 109,40 S RO

4348 B Auditorium-C4

4431 19548 /2 2= Student Assaciation Dffice-C4
45,528 K ¥ Roller Skating Rink-C4

467K A 5E o0 Shui Mu Student Center-C4 3¢
41, J8 22 4 Feng Yun Building-84 3¢

8 56 3-66 63-56 West Yuan Faculty Residences-06
FE 4 $8 Chung Ching Faculty Residences-£6

7858 — %5 Fi Guest House II-E5

19,3046 5 81 5 78 & 32-35 32-35 Faculty Apartment-£6
80,575 2 @ BB Guest House 1-£6 4R

893 3 Dormitory Hua-C4
90. 25% 7 Dormitory Cheng-C4
91.5% 7 Dormitory Yi-C4
921 7 Dormitory Ru-84

101. %% i Dormitory Jing-D4
102. 5% % Dormitory Huei-D4
103.3Z 73 Dormitory Wen-D4

Transformer Station, South Campus-D2

X HEB5Bus stop
Q@ sEmEE S Parking

48./1\0ZEfFood Cout-C4 % [7] bncschalis #% 138 3 Motorcycle Parking
49, BE 388 Basketball Field-05 81 .kﬁ,v.(f:,hsl Yuan Faculty Residences-AS ¢ & fRCatering [ﬂ 7-11
50,44 1K 45 Baseball Field-E5 82,88 A T8 2 Guest House I1I-A4

A 17828 MiAcoommotation

51.22 P9 48 £ 38 Indoor Tennis Court-E5
52.22 51413 38 utdoor Tennis Court-E5
53,35 i it Swimming Pool-05
64,76 18 755 0 (SR IR AE) 01d Gymnasium(Table Tennis Arena)-D4,05
65,48 B i Gymnasium-D4
56. 393K 45 Volleyball Field-D4
575 8 38 Track and Field-E4
58.5F {8142 2% 15 Shou De Memorial Rock Climbing Ground-D4
NRRRIBEBREZFHPL)

Mong Man Wai Building (Student Union)-04
60.463 (8 Dr. Mei Memorial Garden-D4
6146 %8 j8fiHsiang Szi Lake-D4 E4
625 % X Campus Security Office-C4 D4
63,77 3 Lotus Pond-C3 C4
64, 1t 7 WA Earth God Temple-C3
65.255%Go Pavilion-D3
66.4% % #8 5 B Alumni Gymnasium-E5
67,84 &5 B Butterfly Garden-E3

mRE_H

EE=+




2019 Summer School on Information/Communication Theory and Technologies
(EXERE TS
(RFFERIEEZTESERBIERAAR)

= EAHREBY

— EARBES 8 A5 HPF+ Mt - EERE—RAETEEHRAL_IL - IR Ic F 5k - BEKIIEE - AIRAE
BEE - AEBEFRER Ic FELES  SESTI/NSHEIFZE  DFEBLEREAETE  SRERAHE
HEHm A% BEAEER -

— -8 H8 HLEF 10 #MAIFEBEES  FHREATEFELRFES  TEFEERMAYRKERR - hAmABER
EREEEYER  WEBEZEENSE 1,000 7T - MBERFNEXAYE - BRMESEBER (WK ) ZRE
fEE - B\ - PR IC K BRGEGSLIEAS -

A - BEAERE :
— fEBEEE
(—)FERBER WERERMEZEERD -
() E=BEAREIUATRE MR  FEBNKR -
(=) EABSHBLREEAE ( LRE )  EEVY@BBETRERE -
() FEHEESERAREAER -
(1) EHHAEERERIN - BERZ D0 03-5711814 ~ BFE[X 03-5714769 - B —EARFEETED /[ 03-5162448 ~ T8
= _BREEE PN 03-5162449 ~ BE =—ERFEEIEP 0 03-5162450 -
_ EEYE
(—) BERELEREFE  (SE8EE  REHEMABBEMER 7 2E) -
(Z) BES (BE ) B LT _RIRE -
(Z) B+ _HEEIEFEIE
1 BERNARLEZFEETIFI -
2 RHBEEREEEAZWZE SELBHEMAZE -
() ZRE_RBETEG/IE - UIAHERZERSZE -
- EE A EREER

(—) BREAYIARESKREESER  NAEER  AoEEEsEasRREELE  BUSFEATANATRNE
HERBEE  KEZHNEZHEREE -

(Z) BEARESII—EALAERE -

M BEAUBEES - AHEEEELZE  BEUFCCSERENEE  BEEGREBEEREEY -
5 BEALSHBITMEEESEMERETR
2 - 18] :
— EEREEUAFEMENAENEE
_CERREE,

P E—KRBEHUEEEER  FARECHRZBEEE - BEARESH T -
M=% MESEEER

FEZHE B EEES FEEZE BS I (EEES
B AK i 4000 JT B i 300 JG
B F R 800 TG E B = 1500 JT
| 12l 4000 JT [£3 1] 4500 JT
= = 5& 3500 7o Z2RRE = 600 JG
N B 3000 7T IC P9Z& 5E 300 JG
! il 300 JG WiRLRERERE | A 10000 7T
# H 1500 75

AADEHREAEGHRBEARBBMNMRI s HsHEsAsH (=) WAEEES - IMEETEERBL AR
He - IREABSZEZRABAASEMYREZEE - NAEREBERENRIRRE - FABSKAEZHEE - =#

B -

AVESPN E 38 HEA *IERAB RN IR B E KB




