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o ATERESISTEIRMEAME E, BATISE (GHEiN+85%) FRCmAayEsss.,
¢ SIFAIRE :

¢ Artificial intelligence (Al): A broad discipline with the goal of creating intelligent machines, as
opposed to the natural intelligence that is demonstrated by humans and animals.
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o HERZFRERF1936 Fiedh "I 1€i'l'%fm" 1RE, iRz "BRN" (Turing
Machine ) , €327 "BIINEE” .

¢1950 &, BIRAEFRTERIEX (HTENEBLIS? ) , PPRIBIELRT “"NES6EB4E"
P =

€ 1943 £&F, EERIERERiZT (W.S. McCulloch) . PEi% (W. H. Pitts) &HHlH i
REF—PMATHESHEIRE, iRz "MPIEE" | MMBEZEMS, LGSR
Bi%, T AISBEGEINRE,

¢ 19485E, EERIFREMNELISLT “EHIE”  (Cybernetics) , AREIISHZSHAY
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+1956 FEZ=, 7EEEXISEHTF (Dartmouth) X%, HEEKE (J.McCarthy) .
BBHRE (M.L.Minsky) , FNREF4&#E, HFE= (H.A.Simon) , ZEEZ/R
(A.L.Samuel) . AE’R (A.Newell) FES, FIT7XTF "UTANSSIEIA
HEEE" BNEAHYE, F—IRIEIVEAH "AIEEE" (Artificial Intelligence)
HARIE, XXEEHBEXR. AHAPMBZANERSN, fEE "ALER"
FEREIADRTEE.

1969 £, EPfFAIEGEEASS (International Joint conference on Artificial
Intelligence) F¥3Z, f@#RIJCAI, 1970 ££, LCAI EHDHISTI< AT ERE> €I,

¢1981 &, HEATEGEFSE (Chinese Association of Artificial Intelligence)
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VEREI, IEBR3SSREIE,
¢ 19605F, EHEEZEFRESIREL T miuZERNESEIRIERNIEZE, BItEINERTESICHI300 SREE,
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¢ 1977 £, HEATIBRFEREZERE 7THS/EERRRINESEIRIERGE, N SRS L. JEEL
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S ERFES (Expert System) :
¢ EfFSE—MEZERITERRGDENDRAL 1968 FHEE A T HEEF RFREIB1968FFRFEIRTN, STHFLZEDT.
¢ ETERRFHMYCIN HEHBIRE R FZ EFFIRE, 19765EtAEIRE, TAFMRRRBINZE. arTi&ia.
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BN FRRIKE, s, 291.
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¢ 1943 &, £Figr. TRFHLY “MPEE, BATHSHMRBMNEEMRR, SMNARESIEREIFIATER

FEUETE.

& ATHEMLE" (Artificial Neural Network) :

¢ 1957 EEBFHRIRMSZIH A" . 1969 £F, BBHRELHER T &3 : Perceptron

¢ 1982 £F, FEIERER Y HopfieldBURIRILE, FEINMKRETIHESREINPRLR2MY "RTHE" @3

¢ 1986 £E, SIBIRISSFHAHLFT—KHSERN, H2ZH "REEEHERMLSE (Back- Bropagation) , &R “BP "R

¢ 19874F, HEEAIHEMBZZAKXRSEXENRIEREETT, KIS "EfFHFEMENS"  (International Neural
Network Society) fEFRINNS,

¢ 1980£F, REFE. SFERIFHIR (EiEHhe) |, HRATHREREFMFIEFIE.
¢ 1915, HEPFEAIHEMEFZFAXSEILTET.
¢ 2000£EfF, CNN, RNN, 36Ed. FBFE3, #FEFEIE
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S =HIEEN4 (Cybernetic Animal)
*19526F, (FRICEIRAEKRIATIRINNSRER, BIUERE X" hIHKiBRARITT/HH
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¢ EH8eNZ= A (Intelligent Robot ) :
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+iHEEEE : 18 "MEEEe" HENNEFRBEINRIEHSERE, AR MIETARREHTIDEEERE,
M= (5) F: Pil +PjI > CI (5)
¢ Hrh, Pil, PjI— (Personal Intelligence) ,i, j,=1, 2,...n; CI—I}[E% (Cooperative
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g8 REfth “E¥EEE" B “MIEEE” . "BHAEEE NEXSHISIISE, FEH. BXMW. 83, FERR. hEhE. e
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¢ "AIEHEZE" (Artificial Intelligenics) £ "I XEBHEERERIL” . "2EE" . "2Z2E" . "IAF BHEMLE HARES:
“NEEIRAIERE" , "SEERAISEEE” | “THRAISEGE" | €1 NREESHENRE"r5E, By, B, TH=BXH
“T"XATERE" HEAESTISYE, otmgit. thEnE. SR, FMUE. EENE. 5. EREFINECHAE.
¢ (3) EERkESEEF
& "EERKEEEEE” (Integrated Intelligenics) f£ “thHifE" . "TIROCEZR" . "ANESR" HEEL, AR "BAEK" 5 "AIH
g8 , FER "ANEE" 5 "NREEE" @RS, IUKHME. 8BS I, BeeES, o "ERkEEE" . MBMEEANILE &
REEEE" RANEFRECTS X,
¢ (4) thRAEEEF
¢ “"thEEEES" (Cooperative Intelligenics) £ “HHASZ" . “"KZRGEFIC” . "SHAIER" . "HE57" BHEMLE, AR
“BEeME WEENNE. RiFihES. S TiME, HApk "SHeEEHs” . “/MIEEE” HEE, BNEHS “thREEE" . ko
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* NTHEEMpI=: SeErFEAR
¢ SR E wahkRAR:

o4, HEESERIE
¢ "HEEESRUL"  (Intelligence Information Theory) , IFRIIT. AR “T"XIER" . B "£(FR" (8¥E: EEER. BEXNERE. EABER) MECHEE.
"TXEEE" ERE "2ER" RIRE. L. FIANERMAE, MRET "2ER" PWERERIS. "8 EF "ER" "HR" , EFEEMMR
ROSREN. 3R, (&, LB, MINABAIE, BHEESHRETESMMANLESNT, BRIESERETEEMAIRRIRE. TR, Eh, THESHE
FERFAIRRERERFIA.

5, HEehEe
¢ "EHENRIE" (Intelligence Coordination Theory) , IFRICT, £ "MHEAZE" . "ARFERIC” WBML, AR: "ANEG" 5 "HIRE6E" WD
HEcS. BKHMNE. SESI. B6ES , RAN "SRR ;. "MPEGE" WEEENRE. RiFneE. SIHME, BIRLEHS "hRS6E" RS
Mri% HRSFIREME. SEXEMRONEAECHEZE, B "SMEEE" 5 "WRE6RE" HBicEil. 5—KE, "SeEiRie” | ERRIERA
"ARYESRE” 1 "AIERE" , T "AUNE" . BHAMHE" ;B "ANMKE" . "BEHEKRE" RIEeHREE.

*6, HEHEEERLIS
¢ "EHEERIL” (Intelligence Generation Theory) , RIFRIGT. AR "EEE" RIEIE. 4. MARIEICHIGE. W: BAEE, 81 ANERKRES
EERERTRIE. M. FRRIMEITIES; ATH6E, 81 tRISERETHRERITE. RARIBCHSGE ANSRELE. BHANREEE™
£, ERRSIRICHNISE. RIS EAEMENERNFISIRTFAEZALSE, MUBAISEAFIR. (FHEASEMMIERIE, #R "(E8—iR—
Bag" EEL.
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o7, BEGHLL

¢ "E#eHtie” (Intelligence Evolution Theory) , TRFRIET, H5%: BIPAERE, HRIRAMEGE, 85 "AXEE" , BFEE. ERMHBEAILN
&l "EXEE" BFFS, JISNHECIECHEE: SEAERHINEEETRREALSENHATEEECTAEZE, FREHHATSERRS, M
RANERERE. HSHRERONREIECSHE ARNFEEEHANSEREERRR. FFIRERRAR. SHANESERR. 5—FH, BAL
BaeRit. HiZATHRANSEHUIE, FRERBFZFRRSIHRERBFERER.

8, HEENEL
¢ "E#ENEIL" (Intelligence Measurement Theory) , f@FRIMT. £ “ARIERE" BY "HrEit" HieHAZE. "ATEEE" /) "BERMK" HEHMAE

RBGLE, #H—LHREERMENE . T, ARERTFSEX. SXB. THE T XEEE" . 815 BAEE. ATHEE. MRSEESSEMEERNN
EEe5MRAGZE. A X EEARFHSHERFENNXSEKERTHSE, RENZUERICSEEMURSGE.

9, HEEFhie

¢ "EHEFHAIE” (Intelligence Opening Theory) fFRIOT, £ "HHGZE" . "GI#FL” . “iREIL” . "RTie” FHEALE, TR "I XEEE" WAFHA.
SUFRRNIEIETNSE, —FE, R "R 5 "WMiE" FeIMTESERMAAEMNNEISTHEREBICTSE, B5—HE, WRINEM “T8" FEh "8
8" . M\ "RE" FHEAR "BE8" . N "BE" FHeA "EE" fEFHeEICMSE.




* ATHERIS: HEEFHA
* SRS whkhAaR
SEIL, TNEy SHEWREASESATEE. SREENNFEEN, CF: S0s

Fit, HEEEXiE. SEERRIC. S6EERie. &6 mﬂﬁ SEeERIE. SHaedtie. Seell
Eit. SeeFacHEMIBISERL.
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* AT&EREMNEIS: HEERFEAR

¢ SAKRE AT
o1, “RLE+EXE" ik Rl (R, IR
*2, “DN+EFEE" Bk BFE-owH, THRSR
&3, “EfF+BME" Bik: FE. KE. BFE
¢4, “BE+RAN” FiE: —BIEH, 5% —BR
&5, "B+ Bik: BW. B, K0
¢6. "EE+EE" HiE: EBE-EE, EE-EHE
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S ATEENS: BaERFEA
¢ SRR E aMFEL:
o FRRR TXEiEy BEEENYEAEANE. n:

o1, RS "EREE 5 ATER
o2, WRFFRAM “SERiEse" |
o3, WRFFLEHS A"
o4, AT ATELE" RIS,
o5, HEAR "EIREEE" IRHERSIE,
*6, HEREERSHARMIREL,

¢ "I"XEREF" R, SSHR "BASEE" . "ALEHE" | FARAN "SKASEEE" .
i “thR&EE" RBEMIEICHSE, BITFAERENFRAREE . FENIECE, (@
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AU, RAISRTMAITIE,

&Z518: The current Al trends B4 LiSHEAIRBIBERT,
_ o mEENREIRNEBIERT.
0 From big data to knowledge and decision

Data-driven Machine
Learning
Multimedia
From merely data-driven to data-

Vision » » Transfer driven with structured logic rule ‘

From shallow computation todeep Robot Chat
Attention reasoning

Language

Memory Visualization

Augmented Reali
. Reinforcement s |3r
Speech Knowledge
Toss-media e Semi-supervised specific) intelligence to artificial
general intelligence Precision Healthcare

(Explicit Prior and
Implicit Intuition)

Data Model Explainable, Robust and
- Strong Al

Figure  The Flowchart from Data to Knowledge

Yueting Zhuang, Fei Wu, Chun Chen, Yunhe Pan, Challenges and opportunities from big data to Knowledge in AI2.0,
Frontiers of Information Technology & Electronic Engineering, 2017,18(1):3-14
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*HNBFEIMEN :
¢ Machine learning (ML): A subset of AI that often uses statistical techniques to give

machines the ability to “learn® from data. This process is known as “training” a
“model” using a learning “algorithm” that progressively improves model performance
on a specific task. SFARS
¢ Machine learning (ML): To learn from data, and then make predictions.
¢ Sergios Theodoridis

¢ Machine learning (ML): A subject in computer science, aimed at studying theories,
algorithms, and applications of systems that learn like humans.
¢ Masashi Sugiyama
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*NBEINEN :

S HNBFIRIT20S FEN—ISMMARENER, TRIEEERE, HiTE. EiRie.
Aath, SEEXERIEESIFE. NxZ3FZIBeEFER TS ir—EibitE
el B8 "F£3" WEZE. HEBR

o NRBFIEHZEZR—ENMEPREIN2IRENE, HHBMEIIRENE R TTFEN
WEZ. AAZRIGER R TARKENRITZFIEE, SBFEISHTHERFIRRER
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¢ Machine Learning --- A Bayesian and optimization perspective
¢ Sergios Theodoridis
@ Chapter 1 Introduction
# Chapter 2 Probability and Stochastic Processes
@ Chapter 3 Learning in Parametric Modeling: Basic Concepts and Directions
@ Chapter 4 Mean-Square Error Linear Estimation
@ Chapter 5 Stochastic Gradient Descent: The LMS Algorithm and its Famliy
@ Chapter 6 The Least — Square Family
@ Chapter 7 Classification: A Tour of the Classics
® Chapter 8 Parameter Learning: A convex Analytic Path
€ Chapter 9 Sparsity-Aware Learning: Concepts and Theoretical Foundations
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¢ Machine Learning --- A Bayesian and optimization perspective
¢ Sergios Theodoridis
@ Chapter 10 Sparsity - Aware Learning: Algorithms and Applications
€ Chapter 11 Learning in Reproducing kernel Hilbert Spaces
# Chapter 12 Bayesian Learning: Inference and the EM Algorithms
# Chapter 13 Bayesian Learning: Approximation Inference and Nonparametric models
@ Chapter 14 Monte Carlo Methods
# Chapter 15 Probabilistic Graphical Models: Part I
@ Chapter 16 Probabilistic Graphical Models: Part I I
® Chapter 17 Partical Filtering
@ Chapter 18 Neural Networks and Deep Learning
@ Chapter 19 Dimensionality Reduction
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¢ Al5Machine Learning

e o o e e e e e e e

g& discovery

Machine learning is a category of
research and algorithms focused on

finding patterns in data and using those

patterns to make predictions. Machine

learning falls within the artncial
intelligence (Al) umbrella, which in turm
intersects with the broader field of
knowledge discovery and data mining.

Source: SAS, 2014 and PwC, 2016
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¢ Al5Machine Learning
Artificial Intelligence (Al) — Machine Learning (ML)

The basics of how Al works

Artificial Intelligence can help to make the humanly impossible possible, but what are the main

principles that make this a reality?

Big data: Al can amass huge Machine learning: like Algorithms: algorithms are

amounts of data and analyse It people, Al f' e macl Ine) can the backbone of Al becalse
very quickly - somet! |: WHICH earn througn Iits own [hey are a set or Instructions

s not possible for ahumanto | experience - so the more you for the machine to follow.

do, no matter how clever they Use it, the pettel L gels.

are!
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¢ Al5Machine Learning

How machine learning works

Input » Process » Qutput

' g Feedback

Select data: Model data: Validate model:
Split the data you have into Use the training data to Assess the model with
three groups: training data, build the model using the your validation data.
validation data, and test data. relevant features.

WA dows
[dote substing
ParserSpan{ipan
toStringll
for | = 0 Unique
tirme 2. volue = hrsold

i

for | = (i Unigue
timiad venee = hrsold

.

Tune model: Use the model: Test model:
Improve performance of the Deploy the fully trained Check performance of
algorithm with more data, model to make the validated model

different features, or predictions on new data. with your test data.

adjusted parameters.
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HAEH—>EHE FIRE MYERESS

Tribe
Symbolists

Connectionists

Evolutionaries

Bayesians

Analogizers

Symbolists

Armmals

B d

Mammals Birds

Use symbols,
rules, and logic
to represent
knowledge and
draw logical
inference

FRARK

Favored
algorithm
Rules and

decision trees

Origins
Logic, philosophy

Neuroscience

Evolutionary biology

Statistics

Psychology

Bavesians

Likelihood | Prior
Posterior Margin

Assess the
likelihood of
occurrence for
probabilistic
inference

Favored
algorithm
Maive Bayes

or Markov

Connectionists

Cell body

. Synapse

Recognize

and generalize
patterns
dynamically with
matrices of
probabilistic,
weighted neurons

Favored
algorithm
Maural
networks

Source: Pedro Domingos, The Master Algonthm, 2015

The Five Tribes of Machine Learning

Master Algorithm

Inverse deduction

Backpropagation

Genetic programming

Probabilistic inference

Kernel machines

Evolutionaries

Generate
vanations and
then assess the
fitness of each
far a given
purpose

i AE EAL
Favored

algorithm
Genatic

programs

Analogizers

Optimize a
function in light
of constraints
("going as high
as yvou can while
staying on the
road™)

Favored
algorithm
Support

vectors

T SUIYIBN{ITIVY

buiuied
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1980s

W AIRES VYRS

Predominant tribe
Symbolists

Architecture
Server or mainframe

Predominant theory
Knowledge engineering

; Domain
experts

Lnuwlndga \? I

engineer

Y
«.>» Knowledge base/
=0 Inference engine

Basic decision logic:
Decision support
systems with

limited utility

1990s to 2000

Predominant tribe
Bayesians

Architecture
Small server clusters

Predominant theory
Probability theory

Spam Z
classifier & -
F' Y /
F
i o @
a AL, e,
A i N
- L]
Fs - e
I [ ]
! Non-spam
= classifier

Classification:
Scalable comparison
and contrast that's
good enough for
many purposes

Early to mid-2010s

Predominant tribe
Connectionists

Architecture
Large server farms
(the cloud)

Predominant theory

Neuroscience and probability

| ]

= * ss
Pixels it T

Edges ™

Object parts \;L ':.:- B

Objects 'ff f‘_;" 'J
Recognition:

More precise image
and voice recognition,
translation, sentiment
analysis, etc.

T SUIYIBN{ITIVY

buiuied

2
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RGBS

Late 2010s

P rasclorreiraret i B
Connectionists -
Sy mbolists

Burc e e cture
MuMple clouds

Proedorme st thveoay
Meaemory neural Networks,
large-scale integration, and
reasoning over knowiedge

Hurran -

- -
use L
Machine

VWikipedia WWikiclata

ri==1

e DBpedia
KBpedwa
caTino l
Flatforrm MNesuTal el

Dormamn-specific
Irairing corpus

Sourcs: Tognonto, 2078

-

Simple guestion answering:

MNarmow, domain-apecific
knowiedge shanng

Source:. PwC, 2018

20205+
Precormsirnasmt Bl
Connectionists -

Symbolists -
Bayesians + _,

Auchitecturs
Clouds amnd fog

Predormsinant Bheory
MNetworks when sensing.,

but rules when reasonsng
and acting

Domain
exports

Erginess

- -
Knowledge Y%w !

-
i Knowledge graph/
—LF  Inference engine

+
Spam =
classifier -~ . -

Pixels -
Eages "'1"""
Object parts &= —
Objects i o ey

Simple sensing. reasoning,
and actions: Bounded
BULONCIMY OF PUMTSanN-mMachne
interachion

20405+

Pracominant tribe
Adgorithumic
oW Er gence

Archite-ciure
Searver ubiguity

Predomenant theory
Best-of-Dreed
meta-kearming

<hid.

:—-h\

Sensing and responding:
At Of answer Dased on
knowiledge or expenence
gasned throwugh vanows
kinds of learming

T SUIYIBN{ITIVY

buiuies
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S*NBZINEERA:
A

Vapnik, Cortes

’E‘ J.R. Quinlan
m Breiman
a
(=] Fraund, Schapire
o
9 |
=
@ '
a— Linnainmaa 1970
'g Werbos ."’
]

‘!ﬁ'b Decision Tree, ID3

) W -

& o & u-
&'3 B,
& L
o &
o “F‘ LeCun
& Perceptron Rumelhart, Hinton, Willlams
& # Hetch, Nielsen
Hochreiter et. al.
Hintomn
etworks Bengha
“Eu[al N _.[k——— J. Schmidhuber Lelun
. ———————— IDSLA Andrew Ng
Created by erogal
|
2005 2010 2015

I i
1960 1965 1970 1975 1980 1985 1990 1995 2000
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A ERIEN
oHz8FY: ETFBayesi®it, NEIERIZIELATFRENEE, FilE
BHEREREN—FR5EZ, REBNSIINGE— 1Lz RS
SINEE,



*_—. Al/MLRYA&ERLR
¢ X TFHREEIFIRNES :

In God we ftrust, all others bring data.

— William Edwards Deming

We are drowning in information
and
starving for knowledge.

—Rutherford D. Roger
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*BRMNTRENTA? HASSRNFREFHNIE. E2iE
iR, mERR. SE1TI.

SEMEMEN: THBKIE “IFE" B ER" MESERE (M) 8
BED. BRAHMEN.

¢ "ATHGEAI" B "BHASEE" (IR "ARNEEE" ) RS,
SERERY .
¢ “"ATERAI" tH%R: “HHEE" 5 "S6isE" .
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oSN, FRSIOIFISEREN VIR (FRB=" WAEE) |
QIESEHNNIE (FEAYERANNIE) MEEHSIE.

¢ U SHOUNEERIAKIE, 85%L FEEEISIR
o BAITFE. MRS, BEREREY Y DS LSRRI,

* B FIEEEAIEMAZ ST,
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¢ML = Learning From Data, ®JLAAEXHEE!

¢ Machine Learning = Statistical Learning

¢ XFEHIEFRTES :
€ The quiet statisticians have changed our world; not by discovering new
facts or technical developments, but by changing the was that we reason

experiment and form our opinions ....
#1Ian Hacking
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o "B EHX? HIELEERRIA?

o XK "EUR" P, EEEHER, BESHHMN.
oHEM “H#liR” BJLearning From Data, SHERXHR, EX
B FAIRTEl5.

OIRNMAY “"EUR" R, BEESME, B8E IS .
oA 45" BLearning From Data, SHIEXXERE, FZ
EBFMLESERE.

WPI-Seminar
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S IBANRRERFMNM T REMNEZFIZLHRSIMBAIERHELRIM S,
S XHFEHNM = A BB EERY!

O XML ARASAREEN! HNERE T ZBAINERER LETIS?
¢ QERAISBEFPBARRZEING, SpEIHENESEEFERR,
*HNHENMESEIEEE, EXITREEND. EXHNBRAOERE, EFIS
ERE, KIMAKERITREEFS, BUHIESRRBITZERXR, ARHT
2N, FIMEE. EIKR, 28EMFERTE!

* NBELEAMKINEE, AMREKEE (REFERKEREZR! ) &5
ERlk, EiE&Emet, WEG. 5. FRFEInEAINRNEED. F3
HEK, EikE, BMIERE!
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* Z R EDREIREITERT

& HfEEY
¥ = Ax() + el (1=1.2..... T).
iR, &R
RN
o LT EEL e
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SWFBEBIIERT~EREE, BFBayesSHGiTIEIERNSELE
R EEIRAFERNGE.
*JEF3] %EMZWﬂiﬁﬁ@ﬁﬂ°

¢ S IBPROFIREL: ;. =~ (Au—g) +aTV (u . NFEFEIER
85, A=I (SRHIFERE)

S (S IBhEIE RIGIMER: /(9= cH@W\
omﬂﬁﬁﬁﬁmﬁﬁﬂww%<>d»wl m) KRR RR A IER

tH3.
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=. Al/MLRYAF[RKEER — A RELE!

ZERIESE X AL ¢ ANN/DNNPZEITEIR:
el O B o ANNE—HHTEHITES, ANNIESEARITEITLE, S,
LA o ANNRIERBRIE T XHIE SREEIRZ AR

MERiET—MES HE—E£iE%E. 3E

BRI E TR, :
A B FE MR LN

BILEHES, AeRkRS
i AYEIR, L

=(fy(x)s ST (x)en S0 (%)), WA T—EHAARATHRE S

ESTAIWLEETNGEsERILARE

,MH=g%ﬂkm] 2

W — M EERE, BT ATHEMSNHFREY, THEF A TNERS
BIUTEWAxSHE y ZEMREXR. XEiZe—MIFELEXR.

IPNESE Tk i E |32 A E S I P SN e Ayl
EREIBIRIAE,
B2, WFERELHHA, BESER T
%ﬁ%ﬁﬁ.mﬁ%ﬁﬁﬁﬁﬁﬁwﬁw
07:: 8
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¢©ANN/DNN:
P ATHEMEEHEEHSE. ATHESTRNme. SELE, X2
—AHEER, RS T AR A TR,
CEL L, EFEMHEIET AHETTRA TR,
o ZISHH, BSHERAEEEEERIF R,
o BESA N IE AT RS IS KR0S, BAE. IBRRRTRESEES .
BILAMAEE A T8 thRTi% A L ERITRY I SE,
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¢ANN/DNN:
¢ BN AN THERBNEFIRB R R RN B FihEE] v ZRXHR
HIZIFIRE, HIAAX M EERERBEE. EhREs ) SRS 2
[BEIXRAILARBRRSAFNSEES KRR, ZHAPREE 7 XA EAYLE
SEEfl, XAMAREF EEXTuhSER]. EiSTNSCEtIER 7 XA,
+BRRLEAE y SRMARY x ZEAZRESEXR, EEHAEENS
SRR Y STRAREEx RER, BHEFSIEREN. KNS4A1H
NV R SEARHA TR BT ABRANXAR.
oE, FEEE+DNNGDZERREFIALBGREREREMRRIIKE.
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o B IEIR/SIERRAMESER: HiEHEERX (KEIHE) SRR
BiRYZRFERAZIENXR (=S ZAFEESZRXR) |

oElL, AgEXT GRE) ANNRZX (BIDL) #HiTHE! FiAA:
BN EBayesFitRFRIEEEMEIMME.
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SERFEBXBNFTEEARE (RERSESR, EMREFEATRS. BERFKK
F) . BRRBIESRESEXNXFZIFELERN, SbFEEpSEIER
tHXFREFWIRETEEp , TiCEETAERNMEERTNEZL, BATEE

IR EFHME IETRRIRR,
S FEFRHIEXSRER BT ZEREFE I E X RRPAR ML IETR/ SIRRRIIRKELS.

SRS IR BEIRZ ARG X REER— N ROUUTAESRER “TIGE"
#F L, XHESER) “TXE" RRIRD. S SGERNFER A EEIRIER
RIS RETEFISELTE,

¢ XMiZERIXENHIENEFRRE! ! !

WPI-Seminar
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* (RE) ANNESEHOEESIMAEELIERAX (HEISTE) ShES
G GE (15) ESELR (HREEENLE) HESHEBENHR,
P AIS RS E B &R/ !

o RE— AN REIRHIE .,

BBl (FE) ANNIRARES LEETF30FmIBERERE, K
xR, WAXKIEINEEAVIERE, WHFMIEHREFRUDOL, BEERL2
IMTERIBIRFER, (TEmET!
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oL

*EEIENE
¢ 1EBYIREIAYLearning From Data, SEMIREET(E:
o =zhit;
& BHLEEIRE,
OXZE (X)) ZlERIa)EE,
¢ $iRIKENAYLearning From Data, #%/OCEZZ2ANN (DL) , BfR
VRS RRBIFZBRIEEEIRGIRR, BIRIREEURIZNLE.
¢ XD i ZAl R T MEEAEESCINAY.
& MEELTEZFIZBISTAE.
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& TCEIIERE
o EZ=ENRBTE
¢ FHREERIZE.

* XBEMEEIEEIE.

SRS HREEEEEZEAI/MLUEIERRRARING?
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¢ HSURENRIZ O AR —ERRER R D .

¢ BRIt R e TRt 0= -
¢ BRSNS REELIREBXTERESHRIFCINER, HiTi
=BRERR, SR TORNER. JUISERETHEaYESE
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o i EEUE D TR HRE
S EE—THIFERS

¢ =HIFRXNRRR; SiRelsk; 1RSI,
¢ RZinin . SpilthEEURET.,

¢ IEIn) Ak ElEh E R A9 IE A -
o —gBi, FSEERRAEANFENERS. SHERRAETE TN RSB HTE A2 NEER.
¢ 2L T =Ia)RE
* RENESHET (UEERE) 2EOEE,

¢ Bayes=Z (&R 2SR RiEKIFAVIEIS &,

¢ WPINRIARRIEN: FiEfRIEEFRLMEEEEAFAZEDIER FRRITRSREE!
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¢ EREEFN R AL, (EEFIHEIOI RS R RIE kIS RiEk IR E .

o BRI EZRSIT PR LEIRE (SHEIRRSA) RS EhiTReE,

*RER, X5Learning From Datafllz3F I =B FEERR.

> —RERYEIE R, IEIZI?:‘JHE*ME*E?E*‘%%%L&E@IE%?&%‘CEQT‘T AEEN
FIEPIRAESHPREEEZANXRIL, AREFXHFNXR, #HITRENDRE
RERFIER.

¢ BE, NIRFIFZBIRENIZIRESHPHETEZHNXEREN, RIR”TEHIHEIKR,
A—EREREXE. Eilt, BEFUXEMBAIRFBRFIBFEAAISE,

oFLL, NBFIGEIFHNEEALIE, HEBRIHSFIEEZAAEE, RS0z
5HEPEEEZENXREILE. E?Lﬁﬂg*gﬁcmﬂijiﬂglkﬁjﬂﬂ‘ﬁ
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¢ B REAIED AR LEEE (R4HETRRS) RapISA bR,
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Figure 1. Factors affecting amplitudes are shown in red for the sources, and cvan for those in the earth.

==+ 7y i 8 E NP [

RSP EN iR R IR R IRRIEIC R

3 -Source Arrays -
Lf
; 2 wSource
Coupling

T 1 A MITE

= ' Cale e
SRR e 12 -Absorption
1 =pNEEsS ™) 13 -Scattering

Strength 4-Source @ 33
Ghosting % ) s
\ 11-Interbed Multiples ~ 1#ir Bed
/ Turning -

6 - *Curved-ray V1
5 -Discontinu ous\ Spherical vV ll;

Transmission 6 \\Divergence * o Se P [P | .
:‘ R . 10 . . - Vzp"

T, . Yt i 7 gl

-!,.'9--- ."- - B —— :l-.:lz:;:::'i::_zizﬁ:E'E'?":':':'EZE::::: : - Pt vzs
9-Curved Reflector 10 -Reflector === 3 g

Focusing - Defocusing Rugosity 8 -Amplitude Variations
with Angle (AVA)

After Sheriff, R.E., 1873

Numbers refer to Table 1, where bold lettering (F5-F8) indicates increased importance.

SRR SERR T T R PRI E I R AR SRIC I E = 21
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Figure 2. Factors affecting amplitudes are shown in blue for the receivers and violet for the recording
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systems. Numbers refer to Table 1, where bold lettering (F21) indicates increased importance.
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