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e Major materials
e My slides
e References
o ((TENMZ : [REHEEAECEK) | IKMHF, 2024410
A &
o (HlazFY) , BEEL 2016
o (FitFEIAE) (F2h) . ZFf, 2019

e Some papers
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e Homework 30%: 3 times, and each time 10%.

e Paper reading and presentation 20%
— Read a paper related to machine learning and do a presentation

e Final report and presentation 50%

— Select a problem related to your research direction, try to solve it with
machine learning techniques, write an essay and finally do a
presentation

e Being absent >=1/3 lectures, you will fail this course
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%.@::Arrangement of Lectures (temporarily)

e Basic Concepts and Model Evaluation

e AdaBoost and Cascade Structure

e Principle Component Analysis

e Sparse Representation based Classficiation
e Linear Model

e Neural Network and CNN

e Fundamentals of Convex Optimization

e Support Vector Machines

e Transformer-based Object Detection

e Applications of CNN

Lin ZHANG, SSE, TONGJI



27 A little history about Al

AT &

19565, EFBEERHEXE. KRaEIFE. IBMATE. I
IR EAIARARBIIESFHSINERRY "ATEHEE

John McCarthy

, ATELEZR
00BEIAISSEF AN LT AEEE, ot ER. Sk, BN, AL BRREITENREER8
2HHESN. FABIlEk 7, Zee IR LEITIRARBIKREA

REZTREAIERES

Lin ZHANG, SSE, TONGJI



'@3 A little history about Al
HARAIERE?
m FE A SIS HSRAI 2SRRI HSRAYE BE
ERERTIETEFREMARE IR
n SRS, 86 FEMLIENEE!
T HAENMRIEEEBehavior defined intelligence
RIERAMHE N AIERE (FERIR, REINE)

Lin ZHANG, SSE, TONGJI



"@@ A little history about Al
2= AIERE?

n (T ATENXRIEEEEBehavior defined intelligence
RAERIRIN 2 EERY

o ELTEVIGUE, ATEEEREY "E8eiE" BN
(HARTLUBHIIMEH R THLAR KR REIA BES E BiRaIE
[ggalEEefE [EE88]

Lin ZHANG, SSE, TONGJI



€

@ A90 7 Nt

@@ A little history about Al
AT E&ERIAEAEFNESS

m Perceptionf&%l (M, g, IRK...)
» Natural language processingB?AES U 213
n Learning=®3] (Hisdom)
s Knowledge representation ZliH%&
L elljcriip -2
m Plannlng%)JZU (%7, WRITE, SR, BE.-)
s Motion and manipulationizshF#2(E |
Lo NPV IABIFIE =
m Social intelligencett &%E5e (%, 2, BR, #E, W0, R, 5E.)

o Affective Computing &Rt 8 /41 3ciRe
m Reasoning, problem solving RAIFI S eI
m Creativityglli&d /]
m General intelligencei@FAESRE e, =hE...

Lin ZHANG, SSE, TONGJI



£

27 A little history about Al

5 s
AD0 > N\ 3¢
<

L TN

AL BfERRERNDEOE

' I . I I L P
1T s—xAl | BRA | STRALL BSTRA L STRAL, S=RA
i‘ g 0 BE1 omm ) ER 1 SF HE
s | mexwmn | 19COFREIVE | sEmER | BATRNITY | 2004, A 2011E, BMEEEA;
& | DARIERSEER | gooffEay ( KI LisphUR 1 BRRBIHEN | BEFHG ARSI
= | 52T, | Fo | EEENF 0 BEM 1 BESENR EZR EiSR5.
) A | BAERYT, B EREE. BRiESE
LISPIEE 1| AIFEXIBURA] 1 LeCun1989 1 19955, SVMAT | | BRFE EARERR VIS
| CATIZASE | SHRHCONN | édasoosgﬂ;g | 2006, 5 ISEAR ARAIX
VR JEIE IR ¢ 19994, = T =M,
| S Lighthil | mFsmagy | HSIFTRSE ! 1
I BRESH974 | £xz458 | 19974, FEFL L BUSESEH |AlphaGokiit AXEIH
| FEEBAAR | RN\ MAXERSEH! R |EE; AlphaFoldigi
BIRAIZ 2 : : ; | B EAT;
, | , : ChatGPTHH!
| | 1 I
| | 1 I
— e ———— e
1956 1960 1970 1980 1990 2000 2010 2020

HSEX. MAEHAIAIGZEE

EEE N, KHREHEIRTIRIAIG AL




@3 A little history about Al

=RAIHERAEENAEEE

B F—XREH: EFRESHtRESIEE
O AR SIEES T
O EZ=M: FRRXE R
B FFEENX
O S XA EMEAR/RAASIELEIIEFERFRRZ

« ASSIAHIFIRERNETERTERS, MAZEMREESSRRL—M

B, AR—MIEMFSERSE, HENEE—MIEARSRE, AR

BFAEUARIERETA, BRI BRI SEREREIARNARIEE
- SRR ARSI EE S, B AFTARIARGERITIGENLE

. BRSZENZEXFEFMbIEARBIAMIERE, FHEXMTSEAZEE
QERRFSATHENE, RS AKIGARITRE, NTTEA T8

Lin ZHANG, SSE, TONGJI



@@ A little history about Al
=RAIEeER#ESENRGES

B F—XRE: BFFSEESER
O &=UARIFFSHEL I
O 5. BRXEE-R
B FFSEN
O XKUY [ FERS, REMAZE] !
. FERAT EEZRAIIISLER
RERZERKT : ANEE
- KERREELAEE AT SRS
fugn: ABnRA. 1EERBISRIVABIAR (JREECEURRIEIL)

Lin ZHANG, SSE, TONGJI



'@3 A little history about Al

=IRALEERERINEES

B BIIKRA: KBARTSHARNERRS
O LMK SHIIRENGSHENERRZRIE
O FIRF AT TR OMER
O ATEREHRREERIAIRRT S E—FS EXRIZNIRN
« NFFSEXANAKE, INREFSHLIELE, SEEEM-
- FISRIEIRRDS. R, EREA TSR
- AR RAFFEFRTR (B, XEF) AR
- AR HEEREXAEATAIRNE AR EREKRENEE, Hid
EA L AEMREIVCINES K, RmE @ iBE T SRR
NS = EReR—IRie R

Lin ZHANG, SSE, TONGJI



@3 A little history about Al
SRAIEeERHAERNAZEL

B BIIKRA: KBARTSHARNERRS

O SHAIRFGEEFRSEM ERATRRR (FIRE. FHRERE)
. ETEZERSE, K->

O BEZ(E: IBM RERFRESNAEERSE
- 20114, IBM ZFHRAEQERE (fBbusk ) (Jeopardy) LEHEMASE
« FUARR: Bk E&d iR 20EN?
- BIEHIBN
ﬁ?ﬁ%iﬁ%‘ﬂ*ﬂ\ HERER, MRFE R, BaEE. JIRFIFHEE

Lin ZHANG, SSE, TONGJI



@ A little history about Al
=RAIEeER#ESENRGES

B FTXRE: (REAXRTSHHNRNERRR
7Y YNNI
- IO EARSATENITRIEK
« EECycERIRIRERBBARE (ZDAE/KID)
1984555, Douglas Lenat#i%énfsy, LAFTEANREAE, 8237
3205 RARENHIMS, PR30GMMES, 150001N8iA
- HEERIEERR: FEIREEUSRIEE?
o YELURIREZAIINEL a)R
FIRZFRAEE: XFIRBIER, ARIRBIBAAFRIREDR?
O ZiXieEH
- I EAIEATE, ETFERMBALGHSHE, XEHFIHERIRBIF0
g’%ﬁ?;ﬂ% (BiEEEME) T, FIRINIREURZBRITXR, A
iv/Ji1

Lin ZHANG, SSE, TONGJI



L@ A little history about Al
SRAIEGERASERNEEL

B BIIKRA: KBARTSHARNERRS
O S5 RREIRER: 20EIREIAI 8 S 75 A RIS
O EANRE—ETREGASAITUN )R

s AERKEMNIRIE (v, y)EUR, UE— 1 FHOZERIREYS
AR: FIxFyRIEXME; EKLL: FEFIIE, «EFW, y 28

o REEERALRITHY, Ala0: &MHEREY = f(x) = Ax

s SHOEEXRYD (BBEEEHTHEEHBEHER)

- y

Lin ZHANG, SSE, TONGJI



’) A little history about Al

ZIRALHRERMSRENGZEE
N ETREE: RRARTSHAIANERERSR

s DR EE—EFHIRANSFIELT
OWREXENEUETE

£

daughter-of-a-shopkee] 88hstor|cp world inflexible
principles 2, fIGUT@ 2 s s e

her oyed
prlme m|n|steru nnark g VST "Y befiet

g TG iy Mar aret e
= %8?{2”2 " Ieade gdea defining
PSS IThatcher
“%o a_determlnatlon aytowering 23_1; g ;?
%5; 2i§ ggreat formidable '%;S HE

" Sateowonan 3 Politician viSreice g5 e © 3
character> remarkable ’es"'f";cefﬁ domi"aﬁdegoﬁgcag

strongon g

Lin ZHANG, SSE, TONGJI



2,

@@3 A little history about Al
SRAIEGERASERNEEL
B ETXREH: (KBAXGSHHIRNERERESR

0 R EE—EFHIRANFER T
AR RRIRILE TS
« BB EURRET N AR A GIE 2E
« BEE2: ST AR ERERMIE IR e AR R AR R

—

Lin ZHANG, SSE, TONGJI



) A little history about Al

=IRALEERERINEES

B BEXRE: KRKESHENREFIRE
O R RLEAE IR EREFEIEZE S NS N Gl Hy

- tfs/iMEdA L T 184
B X7 MXAR/N K |

DREEEAR AR, THhER)

T S — — o —
S iy, - e, L~ -
—— el -zf“} g : A
e -
» S 7
—
e
e
- - L
o "
= = ~
_::."_-_,__ — s e
e e s
=il "-u_q___‘__ ;;',-’ _:_t:'f:._ o e - e~} s

Lin ZHANG, SSE, TONGJI

output laver

0 4F
(V=—¢:3
TR
0ELE



@3 A little history about Al
=RAIEeER#ESENRGES
B FXREE: KEKEHENREZRINE
rEF I (FEEIRHEMEE) RIS

n EYIINRRIERLE LGS, BB ITHIYIEE
CERIRIEHE TR, (LR RRDIEE

Lin ZHANG, SSE, TONGJI



@,

@3 A little history about Al
SEXAI GRS RNEES
B FEXRE: (KKEHRENFRERINE
rEF ] (FEEIRHEMEE) RSk
n EYIINPRIEENGS, BB TTRILIEE
DEWRIEE ST, IR REDIEE

OHRMTR R (V1) X SR g
s NEEE2EN A BEAEBIZEEE Hubel & Wiesel, 1959, 1962, ...

Yisual -
Screen Baroflight  Retina COrtex Oscilloscope , i
Electrode P § 60+
3
g 50 4
& w0
3
c 304
2
g »
Optic Lateral g
nerve Geniculate 2

=20 0 20
Stimulus orientation (deg)

iNm:leus

Lin ZHANG, SSE, TONGJI



@,

'@3 A little history about Al
=RAIEeER#ESENRGES
B FXREE: KEKEHENREZRINE
rEF ] (REBRHEMLE) ISR

n EYIINPRIRE NG, KERETTERX

OB R E R R B RIR
» A HKE AR D E S HAIEES
n 0 DUHCRECRRY (RWAR) B2 8 . LN EBETEEIZAS

[Receptive fields size| | Features |
A
IT f
X [X] faces
!
edges V4 objects
and lines
Z 2\
V2 4 I:I shapes
// \\ 3
edges
Pl AL \R and lines
and objects visual field

Lin ZHANG, SSE, TONGJI




@@ A little history about Al

ZIRALHRERMSRENGZEE
N SRR GEARMRIREY N

OFMBIREFRI EE RIS Z EHENLE
u _AWIJ¥ gﬁ?ﬂifzm_nuz}f Uiﬁl"

[ BEATEATLEN XL

© EEEYSIRREH)
o BRABENE ..;‘

Lin ZHANG, SSE, TONGJI




£

@@ A little history about Al
TG RREBE SR E A TEaeHRR

AETEFEESEFIN "KHE+XEE" fiezl, MKHENTIRISERZHE
[RENSHERHEITERMIAEY, KAEREAALISENESREE

O NELEzRkE © NERMERERAEE
"cow" Py F S i BISE REE B
Target s ST 4 S ‘
o ¥\ R e @ W= e %
g °9° ©9%° il g
0 0% o [00%o0 o000 w
i3 Inpﬁuﬁ |n£tz = g ”
"2 P B
- NEIRE pNELT
BRALIE | AMETHRT -
R iR 2k D] Rk

Lin ZHANG, SSE, TONGJI



A little history about Al
FllEXEE T RS RiER A L& eeHRR
BAE SRR REE—GPT-3 é

Pr‘?dra_ini“ng 0f_ Foetalg_ . . — o
m 2020E6H, OpenAl GPT-3 Rt e e
1750{25%8, LLERISZ100(3
n LU ZBIERANLPIRELE 21013
. TE%46OE%7?GL#_?§-IJ||§§\ Example: English to
KOHEnT: MEEENASSES e )
n )IIZ&iERL: 30001ZE83iE (tokens)
60%: CAHERIZE (EHRIGH Common Crawl ££ 2019 & 4 B MERS ANRER)
22%: WebText2 (OpenAlECWER, FREZBFFRN)
16%: Books
3%: Wikipedia
« BANEEEMEER (6005 MNAR) (G EISAIRI03%

Lin ZHANG, SSE, TONGJI

—




'@3 A little history about Al
Fi)llRIRB A EoekiE A A T E seHazn
BAESERMIEARE—GPT-3M0)I%

= G PT_3 %)f'ji“ gﬁ\ Q EE”"E”"AS?"f.’e'ir,a"l"g_i

FMEFS (BNEES)
~Language Modeling: MBNAR
1A ~—1NA
« AAEFIEE  “a robot must”
SKITUT—ME “obey”
TEIFEIES, ANFRITLUE ! esores R
MESPRIAIKE "FHR"

Lin ZHANG, SSE, TONGJI



7 A little history about Al
FllEXEE T RS RiER A L& eeHRR

GPT, GPT-2, GPT-3 |

GPT GPT-2 GPT-3
45TB:
soimes 5GB: 40GB: Common Crawl,
o BookCorpus WebText WebText2, Books1,
Books2, Wikipedia
SHE 117M 1.5B 175B
Unsupervised pre- Unsupervised multitask Unsuperv]sed F““'“taSk
. . . .- : pre-training via meta-
&5 & training, pre-training via meta- " Lot S e few
fine-tuning on each task learning, zero shot 9 <hot
IS Decoder (layer=12, Decoc;ler (layer=48, .Decoder (layer=96,
- dim=768, head=12) dim=1600) dim=12888, head=96)

Lin ZHANG, SSE, TONGJI



@@ A little history about Al
TG RREBE SR E A TEaeHRR

BN E SRR A R E— GPT-3 é

= 2020£E6H, OpenAl GPT-3 | |
1750{28%1, LLEBISZ1003
.l RIS ANLPERES 1043
 TEBACOTETTHHTII
ADHEE: DEEBMANES
- EANEEMEETTR (L6005 MER) (X I4A0RAI3%

m O] LASITA7

A, EFOMIEREE, BIRNSEA, TSR, &

BEXE..

Lin ZHANG, SSE, TONGJI




@

@3 A little history about Al

| R ek SRR ] 22 DN T
ChatGPTE{T4?

O ChatGPTEFKHMEIESIEEIGPT3.5, EiE A ERIGEFIGEMRAITEERX
iRE, FBEREREXPANMERS, EUBAESAXENERESLIEES

DEHTREIRERE  osssA
- BRNEEIEMESE & oo ; z ,2;;
C BAMESERN O |
JIEZA) 1A EE Sy | @
= ERXF

IIIIIIIII

- EEEMIRREIZ1ERE
vvvvvvv  —| 5 =) ‘ Ny EESE

®
=)

- BREENZEEIERE) 0 -
B -
B

TRANSLATE

HEH 24 BEDARIMZ TR B RE. BRI SHIES
PasE I RRAYEERE N R frlERER S

Lin ZHANG, SSE, TONGJI



@@ A little history about Al

yin | KRB R L2 SERiE A T & BeRAzR
ChatGPTEALIIE: XASKE

20205FOpenAIFIF 45T CARHE, BidBMEI
Zﬁé’%%‘c%ﬁﬂjﬁ%ﬂGPT—& g’;f}bllll.%ﬁ\ %u'l/\'lg

vty ]l & 20224 OpenAIF| I E L EH
; FERIES FIR GPT-3 =

YRR ‘ X -

Eﬂéélmgjzls SHMBSEIE L\b .IH'A "gf_g; ? ;ZIS: %Z :J;E A 1't 5 %Z :fE E’J Et q—"

...... SR EmEpEM KRR GPT—3.5,
\& X 79 ChatGPTHI E At = 82, SC
cmmzmem  CodeX @f‘ﬂé’ DT R AR MR 1’£$E M
FmmkEEE (BIEmRiE (+EFRREST)

20215EOpenAIFEGPT-3E A EFIA 179G KA E
1, BT BEEEIGREEERZER Codex

Lin ZHANG, SSE, TONGJI




’J A little history about Al

v || KRB A L2 S TRiE A\ T &S BEfAzR

ChatGPTE IL{EGIE

KRB AN IRRE S A BE I RIS AR

®

OpenAl

GPT 3.5/4
XA KR

BEEFS
SRR AER 5L

PXRE

Lin ZHANG, SSE, TONGJI

B ChatGPTEE

B—FR

BREFI NRRERESSRZ

MIEJRREEF
BERE—NERR

FFB SR
HMIEGPT3. SRE

RS EAN?

Zz
~ MRATRS
IWEARRSER | 3 AnHieE
RETFE...

BEEES - 5SME
"BRPEEGA? "

WXERZRERIN, WES

;2
ANSEER N T R HER
iRz MiaREREeh
RN ‘ AREDIRA? J i
ol
fERSRE faas
o ISR
ERSTMREER ( Q%Wﬁ]{D&ﬁ%&J AR SR
| B ROKIR...
A RHES o ol
T SHE]
B NTFEIEH R a
B>D>A>C
} . FURRPAEE
—— i P
RIFATHES A,
D [y N
BFEES
B>D>A>C FURBE RSB HoiR

BLEYS - B
RFEEIEREHA? "

I AR RFNAARE

E—BXTHEE?

AN

k7

AN

iz

MAM

i




£

R

@@ A little history about Al

il KIRB A B seiiE A T & seHRIn
ChatGPTLAFEmASH, RSEFASRNEXKE

O KEEFRASARRIREWFIMEG, LUANWREEBRIFAZRNEWERE, RTERE
TREBERATERENER, AARIENZRAIURE RSN

SAEA N IE AL
2023
S5HIEAFNFELENOXRRZR. BEESAB, EXBug. HEHE, BEXE. £~ GPT-4
mAER, BEXHESLH 7 X FANE A
FalLASSRASHINLPIES, RULS o
B SIROHETRRIAER,
ESEBRTE  BALREE i ChatGPT
iRl EnomEEE
P2 4= FALS o %g; *f: 20224
2 \ i
Ir A Biz-+THiziE
FEETIG =~ ESNE
BUEH CE-2 20208
©® ot 17501284
20194

OpenAIL 20184

Lin ZHANG, SSE, TONGJI



)

5 s
AD0 > N\ 3¢
= -
L7 /<
Q=S
ONIY

A little history about Al

AT Eaer & IR E

BIAESAE (NLP) : ITEHAR (CV) :
@K Skype TranslatorsSCIEE(E ISR SR AT & 8EIR BIACSE
B

HEMME (CV) : R, FRRIFIRER

Face++f ARRIREI=IRS Google T AEWSE
: Y "ga:&"_':. . ‘*'

‘g ]

Lin ZHANG, SSE, TONGJI



@@ A little history about Al

ATEGERAERES
ANIZEEHRIE, mﬁﬁﬁﬂ
%IE’J%J%—\"\ 2017578, FEK
;] M T "FI—ALE E‘EEEM
o

O A IR ABRERELE Rt
4, ERRREEENEEIHSS;
iEEIE A TEsE, ERISR kR
AR BB

Lin ZHANG, SSE, TONGJI



& s
AD0 > N\ 3¢

-
e~
~
Q:.‘

4
/ f'_\\\\

A modern example—A word adventure game with ChatGPT and
&MY (A Chinese version of Midjourney)

e Use ChatGPT to generate descriptions and use (#&fia)Midjourney to
create corresponding scenes

(- e — X
File Edit View Window Help

1ZM pomen g %

The protagonist chooses to pick up the
ancient book, hoping to gain the power of
wisdom. As he carefully lifts the book, he
feels a surge of ancient wisdom flowing into
his body. The hall suddenly changes,
revealing a mysterious door. Behind it, a
(R BAZE N { . L o radiant passage leads to an unknown place.
" Without hesitation, he enters and navigates a
winding path to a space filled with ancient
runes and artifacts, resembling a relic of an
ancient civilization. A wise old sage appears,
challenging him to solve the civilization's
puzzle for true ancient wisdom. After much
effort, he activates the ancient mechanism,
imbuing him with profound wisdom. The
sage smiles, wishing him wisdom and
courage as he begins a new journey.
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}) A modern example—A word adventure game with ChatGPT and
~ f&H (A Chinese version of Midjourney)

e Use ChatGPT to generate descriptions and use Midjourney to create

You

BHE—ERFERF . HEEEREIETATRRERSE. AR RREEXRDRIZNE, BIREmARRK

BRI E. BiFEMEEAESTHREYM. £, NRBEPHANEXTERIREERE, BEXXERAST

ik, MRFANGEFNHEEDER), BIEEMIBFMEALR, FELNESHIHEEXE,

WEEMITES, SEE, PNITRiEFEEmANES S, WERKFE.

ChatGPT

ChatGPT

EF—ELNER, TARENEFERTHNERERSKERFTNER. ERFP, FRERREETHESE

FIEMRIRRE, R5IETEERERISEERK.

FHEFE TREENUE, RETRRERNAO, AOLE—REXNAE, FEZIEEENNF: “FLALHE

E, HEIRESTRER, BKEEIERNER. ”

FHABANRERE, KT —ERXNTER. SRNMH 7 SHEHEIRE, ILAFREESEZH., £—1

EXREREE, FAEIT—NUFETHNER, Bew—aFEULiZaBinE2=ER.

FAHRMGSERER, ETE—RHENAR LRI TER. Bk, BREWRE, FEREBAE EER, K

IRER MR ERUMRE . EA/INVOEEMIRIRISRRE, AIIERTRE, 1T T ERE.

iﬁ%?é—&ﬂ%é%%%%ﬁ,EE%MEEHOEﬁEI%E%Wiiﬁw,%%Mﬂ?ﬁﬁ?—ﬂﬁ
it !

MBS “XERVERAIMASIRIER, (RABEEE! "EAEXIXUNESRAIPEL, P/RHERE.

TGN T ATNE?
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)} A modern example—A word adventure game with ChatGPT and
AT (A Chinese version of Midjourney)

You can make use of ChatGPT to generate prompt for (#&f5) Midjourney to create
corresponding scenes as the following:

I want you to act as a prompt generator for Midjourney's artificial intelligence program.
Your job is to provide detailed and creative descriptions that will inspire unique and
interesting images from the Al. Keep in mind that the Al is capable of understanding a wide
range of language and can interpret abstract concepts, so feel free to be as imaginative and
descriptive as possible. For example, you could describe a scene from a futuristic city, or a
surreal landscape filled with strange creatures. The more detailed and imaginative your
description, the more interesting the resulting image will be. Here is your first prompt: {£—
PMELHNER, ERARENETEAZNERERSHERTHNER. LRT, FRERKEES
TR ENEWIRE, KE|IEXRHEREBRRRKR. TAFU T RellUE, REITERER
AL, AORGBE—REXRRIAHE, FEZEGZENNF: NALE, SElGESTHIELR,

DABREEIENER., "ETABARERE, R T—ERARIM TER. SN 7 SFFEH
MR, IEARERE=D, E—TEANBEE, EAER T —NAKENNTHNER, BER
—BEENULZEHRINEREER. TAMLSHEER, BTE—RESVAE LRI TEE. 73X
, BEBEHEE, SERBAELILAMER, (ORER NMEERIME, £A/IVOERERINZIRERRE
, ISR T RE, I TER. ERENE—NINEECTHIERA, BERINMEE. B8
EERESIESEAR, AN TRHT —REXABERS! WEHNIE: “XERER B

H=ETE, {RABEHE! ”, Rule: make the prompt less than 100 words.

https://blog.chichu.co/3-steps-for-creators-to-use-chatgpt-generate-midjourney-prompt/
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A modern example—A word adventure game with ChatGPT and
&MY (A Chinese version of Midjourney)

Input the generated prompt to & 5
(Midjourney) : |
On a cold winter night, the protagonist decides to venture Those who enter hust face the treaasure. A
into the legendary tomb of Qin Shi Huang in Xi'an, China, i |
in search of hidden treasures. The tomb is said to contain ety Ceaste of e andplile the st of md ceaand deatt o i
countless riches and mysterious chambers, attracting the weselee!
adventurers from far and wide. After traversing desolate ‘
valleys, the protagonist arrives at the tomb's entrance,
marked by a massive stone tablet inscribed with ancient
words: "Those who enter here must face the test of life
and death to obtain true treasure." Delving deeper into
the tomb, the protagonist discovers a vast underground
palace filled with traps and puzzles. In a large room, they
see a glowing treasure chest, separated by what seems to
be an insurmountable chasm. Searching for clues, the
protagonist finally finds the answer on an ancient stone
tablet. To cross the chasm, one must step on specific tiles
in the correct sequence. Carefully following the
instructions, the protagonist successfully crosses the
chasm and opens the treasure chest. Inside lies a dazzling
gemstone, seemingly priceless. However, as the
protagonist reaches for the gemstone, a huge goblin
emerges from the ground, roaring, "This treasure belongs
to our goblin clan! You cannot take it!"

Lin ZHANG, SSE, TONGJI
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) A modern example—A word adventure game with ChatGPT and
” &5 (A Chinese version of Midjourney)

You

(FELGHFTE I ReRIohEEDL, sk
ChatGPT

ChatGPT

L.SENE, HERRIEEEEALLLEIR.
2R, HEHIIREFSEEA.
3.EklE, SHREMHEEFX S,
4EEEF, MAEA, BRSHERERR,

Lin ZHANG, SSE, TONGJI
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) A modern example—A word adventure game with ChatGPT and
&MY (A Chinese version of Midjourney)

ChatGPT

F A e RIBBOE AT, WSS e E A . fhiRad IR
AR BTEVEC S [ET L T GOl = o

HIRSE B Mz, &R, HEEERPNTF, KETR
F M. MERIT T IEIIRER.

FAGTFEEE, BN, BOTES. Mk BRI, (BAE
F ARG AT, BEET T R

B, FAPUE TN, —idRHER St E U, FETE
fio HIKERKH—FBN, JHRAE RIS,

FAPAR T EA, BHEFER TR hve S AT, SR B
GAANMITIRE . KR ERBRER, HWEBR T2 5RNE f'
ko VKA N o /-

Lin ZHANG, SSE, TONGJI
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A modern example—A word adventure game with ChatGPT and
&MY (A Chinese version of Midjourney)

You
REELER, MEAH T EIRER.
ChatGPT

FRREEITT, TEEO, RREZRERNARL. EH—
BEXWAT, BT —ELENEE, FEENE—TS
FHO—BEWNED. R, — P ENNEEEE: “F1XW
, RBRBE TEEN, WEREEMEH—IIEE: i
a8, RBREEEERNE, 2=, RBIREES
fEtLRIs st NE. BEERIRE, RASHHERHEEE
RRISR(E. "EBRNTIE.

(LTS g =S =22 )i

LERESH, REEZNNE.

LEREY, FERNE.

Brave one, passed the test of life
and death.

85 S v U 0

Y] PBraveone, one, .
Noy mist maha choice pick ve

piek the povorent wedern, take )
gdifi Up the sorda, and you will

| wmathed coorbuai p,
. Butchotes wlsty_wlf)’nse , For
wisealf, But each ¢, each your *

Lin ZHANG, SSE, TONGJI



) A modern example—A word adventure game with ChatGPT and
7 &MY (A Chinese version of Midjourney)

ChatGPT

IREEEELT, HBEREEZNNE. MIVOERE
M PER, YZRRE—RHEEESNNERAD
RIBR, KTRARETEMN, —EHWAI]HINER
HAEI. (TR 1MRECTEE, BERMEIS,
FHEALBEREE, 2J—RBITINRER, X
BT MEMBIZE, XEiE T S BRI AR
. BERZ—NEHENPRIGEILE, KA, —PHENE
FHIMEMER. BERE: ‘EXW, RERTEE,
XR—MEEANNE, AEMREEIG—EE: BFX
PHENRRIRE, (REREITLESRIELENE, "X
B REEMNAERR, (7R EE RIS
ihid, WERHER, 28—FEH, R TR T
B, EE 7 SEXEITR, —FRERRIR TR EE( D
, —IREEESRINEEIANERIFA. BEREIECHE
HTBENG, YEAEHFOEBBEINRZ., &4
HeEERE: REINTY, BLX. BERESRETHE
BRNE, JLIRERBEIRBRARIESR, BIR
HNERZIRFEHEZSES. "BEXEZIEE, TAEZ
TERERAL, FHETHRINRE. HEER.

Lin ZHANG, SSE, TONGJI
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Our work related to ML

Zero-Shot Restoration
of Back-lit Images

Using Deep Internal Learning

ACM MM 2019 - Paper ID 1014

Lin Zhang, Lijun Zhang et al., "Zero-Shot Restoration of Back-lit Images Using Deep Internal Learning",
ACM Int'l Conf. Multimedia, 2019
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r work related to ML

SLAM for indoor parking environments

First row of parking-slots
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Multi-agent mapping
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r work related to ML

Sound localization in noisy environments

Zhanbo Shi, Lin Zhang* et al., Audio—Visual Sound Source Localization and Tracking Based on Mobile
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A live demo for transformer based object detection
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What is machine learning?

e Gives "computers the ability to learn without being explicitly
programmed” (Arthur Samuel in 1959)

Arthur Lee Samuel
(December 5, 1901 — July 29, 1990)

e |t explores the study and construction of algorithms that can learn
from and make predictions on data

e |t is employed in a range of computing tasks where designing and
programming explicit algorithms with good performance is difficult
or unfeasible

[1] Samuel, Arthur L., Some Studies in Machine Learning Using the Game of
Checkers, IBM Journal of Research and Development, 1959

Lin ZHANG, SSE, TONGJI
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What is machine learning?

e The core goal of machine learning is to find a function f

ChatGPT HEE MRS ) — f g

Midjourney —ETEBWIH — f

AlphaGo

v
S~
Ul
1
Ul
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What is machine learning?

e According to the output, the machine learning problems can be
categories as classification, regression and generative learning

— Regression: the output of the function is a number
r

PM2.5 today —
temperature ——

Concentration ——»
of O,

— Classification: the output of the function is a choice from a fixed set

Predict
PM2.5

f PM2.5 of
tomorrow

&

Spam

filtering ’ » f » Yes/No

— Generative learning: the output is a structured object (e.g., an image, a
sentence) i ==

‘Vlj:?” —' Jaas £ ' , :"{ !h AT
Lin ZHANG, SSE, TONGII
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e

@@ What is machine learning?

e Three steps to identify f

Determine the Specify the set of the functions
function set [ Deep learning (CNN, RNN, Transformer), SVM (hyperplanes), J

Decision tree, etc.

How to judge whether a function is “good” or “bad”?

Supervised learning, Semi-supervised learning, Reinforcement J

criteria
learning, etc.

Determine the [

Figure out the According to the criteria, how to identify the
“best” function ‘best’ function from the set?
[ Gradient descent, convex optimization, generic algorithm, etc. J

Lin ZHANG, SSE, TONGJI



@@ About sample

e Attribute (feature), attribute value, label, and example

%, BEF K BFE = {FN, HL)

features labels

{(B&k , W% , e : 7)1}

feature values label value
one example

Lin ZHANG, SSE, TONGJI



@@ Training, testing, and validation

e Training sample and training set

A training set comprising m training samples,

D ={(xlayl)a(xzayz)ﬂ""(xm’ym)}

where X; =(X;,X;,,...,X;,;) € ¥ is the feature vector of ith
sample and y, € { is its label

By training, our aim is to find a mapping,

fx=4

based on D

If ; comprises discrete values, such a prediction task is called
“classification”; if it comprises real numbers, such a prediction

task is called “regression”

Lin ZHANG, SSE, TONGJI



@@ Training, testing, and validation

e Training sample and training set
e Test set

— A test set is a set of data that is independent of the training
data, but that follows the same probability distribution as
the training data

— Used only to assess the performance of a fully specified
classifier

Lin ZHANG, SSE, TONGJI



@@ Training, testing, and validation

e Training sample and training set
e Test set
e Validation set

— In order to avoid overfitting, when any classification
parameter needs to be adjusted, it is necessary to have a
validation set; it is used for model selection

— The training set is used to train the candidate algorithms,
while the validation set is used to compare their
performances and decide which one to take

Lin ZHANG, SSE, TONGJI



L@ Overfitting, Generalization, and Capacity

e Overfitting

— It occurs when a statistical model describes random error
or noise instead of the underlying relationship

— It generally occurs when a model is excessively complex,
such as having too many parameters relative to the number
of observations

— A model that has been overfit will generally have poor

predictive performance, as it can exaggerate minor
fluctuations in the data

Lin ZHANG, SSE, TONGJI



"@@ Overfitting, Generalization, and Capacity

e Overfitting
e Generalization

— Refers to the performance of the learned model on new,
previously unseen examples, such as the test set

Lin ZHANG, SSE, TONGJI
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@@ Overfitting, Generalization, and Capacity

e Overfitting
e Generalization

Example: Linear regression (housing prices)

g g gy
& & & r\
Size Size
=0y + 01 + 022 > Oy + Oz 4 0222 + 0323 + H.1£1
; " . ) . . e , o i _ . 'y
¥ Ba e ik g "les T dust ﬁﬁk+ “‘:Herp'l‘t Ht‘ji- "-11“_"1 |
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27 Overfitting, Generalization, and Capacity

e Overfitting
e Generalization

Example: Logistic regression

HI
he(x) = g(0y + 6y + O2x2) g(Op + 0124 —I—fi"gm g(fy +51¢1+92L1 &
(g = sigmoid function) +0327 + 0423 xR +E~iiii2 T HU—I—‘E
£ +Osx110) +O0sxizs + Ogaiaa + ... )
“ e i X .
‘Oue-ht

al
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@@ Overfitting, Generalization, and Capacity

e Overfitting
e Generalization
e Capacity

— Measures the complexity, expressive power, richness, or
flexibility of a classification algorithm

— Ex, DCNN (deep convolutional neural networks) is powerful
since its capacity is very large

10
y =b+ wx, y =b+wx, +@,x,, y :b+Za)l.xl.
s higher capacity =1

Lin ZHANG, SSE, TONGJI
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'@3 Performance Evaluation

Given a sample set (training, validation, or test)
D :{(x1ay1)a(xzayz)ama(xm:ym)}

To assess the performance of the learner f, we need to compare
the prediction f(x) and its ground-truth label y

For regression task, the most common performance measure is
MSE (mean squared error),

E(f;D)=

Lin ZHANG, SSE, TONGJI



@@ Performance Evaluation (for classification)

e Error rate

— The ratio of the number of misclassified samples to the
total number of samples

E(f:D)=—-21(f(x) % 3)

e Accuracy

— It is derived from the error rate

acc fD %Z’f: f(x) yl —1 E(f;D)

Lin ZHANG, SSE, TONGJI
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@@ Performance Evaluation (for classification)

e Precision and Recall

m

positive negative
positive True Positive (TP) False Negative (FN)
negative False Positive (FP) True Negative (TN)
.. TP
precision =
TP+ FP
TP
recall =
TP+ FN

Lin ZHANG, SSE, TONGJI



'@3 Performance Evaluation (for classification)

e Precision and Recall

— Often, there is an inverse relationship between precision and

recall, where it is possible to increase one at the cost of reducing
the other

— Usually, PR-curve is not monotonic

pracision-recall graph
1 r .

09t

08t

07t

precision

0B}

D&t

0.4
1]

02 0.4 k& 0g 1
recall

Lin ZHANG, SSE, TONGJI



'@3 Performance Evaluation (for classification)

e Precision-recall should be used together; it is meaningless
to use only one of them

e However, in many cases, people want to know explicitly
which algorithm is better; we can use F-measure

" _ (1+ )X PXR
7 (B*XP)+R

Lin ZHANG, SSE, TONGJI



'@3 Performance Evaluation (for classification)

e To derive a single performance measure

Varying threshold, we can have a series of (P, R) pairs,
(P,R),(P,,R)),....(P,R))

Then, | |
P =—>» P R =— > R
macro n ; 1 macro n Z [4

(14 %)X s X R e

(B X By ) F R

Lin ZHANG, SSE, TONGJI
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"@3 Model selection—Cross validation

e Simple cross validation
— Split the dataset at hand into a training set and a validation set
— Training the models on the training set, and selecting the best model
based on the evaluation on the validation set

e S-fold cross validation

— Randomly split the dataset at hand into S equal-sized subsets; any two
subsets do not overlap with each other

— For one learning model, train it on S-1 subsets and evaluate its
performance on the remaining one subset; repeat such a training-
evaluating procedure S times, each time using a different subset for
evaluation; averaging the obtained § evaluation errors as the
performance of this learning model

e |eave-one-out cross validation

— It can be regarded as a special case of the S-fold cross validation
strategy, i.e., S=m, m is the number of training samples

Lin ZHANG, SSE, TONGJI



L@ Class-imbalance Issue

e Problem definition

— It is the problem in machine learning where the total
number of a class of data is far less than the total number
of another class of data

— This problem is extremely common in practice
e Why is it a problem?

— Most machine learning algorithms work best when the
number of instances of each classes are roughly equal

— When the number of instances of one class far exceeds the
other, problems arise

Lin ZHANG, SSE, TONGJI
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Class-imbalance Issue
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e How to deal with this issue?
— Modify the cost function

— Under-sampling, throwing out samples from majority
classes

— Oversampling, creating new virtual samples for minority
classes

» Just duplicating the minority classes could lead the classifier to
overfitting to a few examples

» Instead, use some algorithm for oversampling, such as SMOTE
(synthetic minority over-sampling technige)!!]

[1] N.V. Chawla et al., SMOTE: Synthetic Minority Over-sampling Technique, J.
Artificial Intelligence Research 16: 321-357, 2002

Lin ZHANG, SSE, TONGJI



@3 Class-imbalance Issue

e Minority oversampling by SMOTE!2

Add new minority class instances by:

* For each minority class instance ¢
— neighbours = Get KNN(5)
— n = Random pick one from neighbours

— Create a new minority class r instance using c’s feature vector
and the feature vector’s difference of n and ¢ multiplied by a
random number

» i.e. r.feats = c.feats + (n.feats - c.feats) * rand(0,1)

[2] N.V. Chawla et al., SMOTE: Synthetic Minority Over-sampling Technique, J.
Artificial Intelligence Research 16: 321-357, 2002
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