[SRR ) b5k (Scalar): HMIIYIHL. [t (Vector): n DMIHIOA FHAL, —BOWFIE nxl. [k a (98: ||all = VIR, a?.

FIE G (norm): FoR “AKPE”, R BT TR TAEF I ERESIN . L1 J0HG ()l = B, Il L2 308 (Ix)l, =
VEL )7 =VaTx; ol Ixlle = maxilxil: p S8 lxll, = (T, bl /2. B —AMEAIRIER R 5 40—
o —MESPITRE), B R RGERE), BRI AMEAIGERG AN ). R FORU AR L R
TN — AN . REASERE A: diag(a), a A n 4EfHE, JEWL: Ay = ;o LIEHGEUED: (|All, = max; S, |ay|: 2355
G@): 11All, = Vr> 2 HAT AR : oo ATR: IIxlloo = max; B, |ag]s EIHL: 1Allp = (S Eleslag /2. kbt

FRAEERAL. SR HEADIRIRER, BEER AR, WESH: ZICR LA . B W G, ) TET
T X35 D P9 B — R S, A — ip (xo, ¥0) € Dy H IR f, (x0, ¥0)i + fy (o, Yo)iFRNF G, ) TEDIIBEIE . SMERHL: Xt

—pHilitix € RP, Bidty = f() = f(x1, -, %) € Ry SH:V, f(x) = [0f (x) /0%y, -, O (x) /0, |7 o [LILE $: X —pHifil fkx € RP,

wEy = f(x) = f(xl,---,xp) €RY, BH: Vo f(x) = [[0fi(x)/0%y, ..., 0fy(X)/0%1] ... [0f1 () /0%, ..., 0fy () /0,117, I jacobian
FERF. H W SE dxT/dx = 1 dx/dxT =1; dxTA/dx = A; dAx/dxT = A; dAx/dx = AT; dxA/dx = AT; dx"x/dx = 2x;

dxTAx/dx = (A+ AT)x; du"Xv/dX = uwv”; ou'X"Xu/dX = 2XuuT; A[(Xu—v)" (Xu—v)/0X = 2(Xu—v)u' . FELEN: y=
f(x), z=y(x), dyTz/dx = (8y/0x)z + (0z/0x)y. Logistic F¥L: FHTELHWIH (0, )X a(x) =1/ (1 + exp(—x)): i
H(0,1), B8 EFHHEL. B8 o'(x) = 0(x)(1 — 0 (x)). Softmax B¥L: Zhbrkdi MU0, DX, HT 22595, it
TR R R A0 A (3 1) . softmax(x,) = exp(xy) /(T exp(x) . MIAN K i Bix = [x; .. x,]7, softmax(x) = 1/
(Zh exp(x) = [exp(x1) .. (xi)]" = exp(x) /(ZL; exp(x)) = exp(x)/1kexp(x)s 1x = [1, ., Ugeer R K 4EMG4 1 L. GHG

dsoftmax(x)/ 0x = diag(softmax(x)) — softmax(x)softmax(x)" . AL~ HFFAETHEIHLANES G (B0 27 ST, 2% 51 2
R ARETIN . 4558 — SRR (o, y) s 1SN HINSEO, ye REETI B AR), ARTHSHLE S) IR — AR )k
AL x fly ZIEBE R R B 9 = f(9(x),0), x: HiIN: ¢p(x): FORFHERIULTE. HbR: KRB -HEHNSH0, [T
AR A . SRR Ly, f(x,0))0 BETHUREREL TEFTA I ZRREAS TR VP V5 R B0 KU R KL R(6) =
(AL (¥, £ (x©,0)))/N, U HRHE ROVETEE AN GRRE AR ) L SERMY, FRDZ A . 2200 MR
(Empirical Risk Minimization): XFZ$ORME, {256 K E T BALIEE G 10 B/ ME . FE7E S 1R SRANZRIREAFEAE R I
SHARH MR T HEE A R RS, AR SE A RN AR I U A A 2. R XU st NSRS FLSCHAE ) 40 A1
LRI 3.0 (G KR M TR 25 5 PR TE I SRR AR, (EFE DA L AR S w0 ) ). A R
FHESCRILZ, IZRREAL D e SRR AR A SR IENIML, Early-Stop: Jil—/MIE4E(Validation Dataset)fl] it 4
VORI SR AR PR SR . A EIRIEE R IHRR SR R i ks, TER AR TR 4RAE L8 SOIAIE . (2 A4t
RN SRR 5 1] VR AP AL BRI 8 D) — AR — M EBAE DI SRR U bR 220 . TENL:
FARBR BN 240 L2 S8 G T, fEARAE HARRE, SHUE LM/ . 67 = argmingR(0) + 4110113, 2. $%Hi1E
WALISRE, (16115: EWMAITL, FIpk/> SH AL, Bl & . IENLTHE T L1 Y% L1 YR m): SEs8s—
SEMBINE. 0-1 R L(y, f(x,0)) = 1(y # f(x,0)), JA: A% REHIMES ELIAG H2 ZFRE . FJ7 405 B 3 (quadratic loss
function): L(y,9) = (y — f(x,0))%. MR, Ly Mf (e, O)MIHUE A {-1,+1}. Hinge 1515 %(Hinge Loss Function):
L(y, f(x,0)) = max(0,1 — yf (x,0)). 2 X4t ) of $4(Cross Entropy Loss function): L(y, f(x,0)) = — X%, yilogf;(x,8). I
ZRAARER LIS B LR R A, DLESS S Sk 2. 14 4% 2] (Supervise Learning): 4 L&k Ax ity i
KR 2, AT A bR EShR S R AT R — B AR tH 28 5 A A AR 2 . (D[] (Regression):  #fi tH
VA (SRR SR, oM RIS . BURBREL: TR . .42 (Classification): 4 tHy 2 B HLII 2 bR
TR ) o 40 5% B B 5 FH -1 453 R B 75 B DR B 40 2 =) 45 280 ) e S92 R B £(x, 0)MU 43 2528 . 2. B M #% 2% 2] (Unsupervised Learning):
FHRRAE 2T VBB A B AR, 52 20 Sk 32 20 31— S B 015 2, S0l i) 2 A FBCHE 101 % R REF . SRS R

34438 2] (Reinforcement Learning): tHAUSRMLS: 2, SR IBUI TR T IR B — RAN0a01E, DLEAHR R RBCE . BEi
—ANEE, AR AF RN . 255 3 X SR S AN B U DU N/ 0 7 R IR A, R R LR
HL . 4 F5MCBRIE IR o) o MO T RE TSR P A B A AR . BRI R AR SRS N B My BT

MBS, AR R #2 AL EA A e el B IR BB a0 e . T I — LS TR AR ) BRI . — MRAT 2om )
A, REGER 2] F Al S SO RHIE (R RIBCE R0 . RS RFIE, (MR BRIV AN T 30). 5028 REik %
(AZHRHAESE BLUEA 274 RHESRIR (R — AN BARFAE 23 8], HH SRR AE BT A 2 () )0 AR 20— iR )
NG R P () — 34 R, SRR B K . BLAR S ) SRR LR H AR RO 2 AR )
FARRER S, BB HEE o) Sk WINZRERREA T B30 2] AbReR s . IIZRdfe: I8 b, @225k, |
IR BRI . D EHLERY S SR RER R, SIS AR SRR BT U R R 2 o) . DR s

B R F#i%(Gradient Descent Method) AR #E AU ik SLHERAEL . 1.GDM JALIBA: W RBIE [n i 7 1), SEINA S 4K
BIRRRU A EHAK: apq = ag — AVf(ar)e A >0 2B [ B 2P, 3P RIS /sl i
K. FLEESIh, SHEH: ay =a — A3, (0RO;xD,yD)/00), 2: % 3% (leamingrate). Lpi: SLHUfH, 23 K
SRAGTLFARACHIRAL . 2 S BEBEIE T BRI SRFTA REA LI S RO ME . SRal: PISA R, 5 TIFTSEm: Bt
A AFEAHURZ I, VIR, 3 BEHLEESE FF#(Stochastic Gradient Descent) (¥ BB T F%):  BEHLXFE AT BENLRAFE, SR
B MR SHORRE R — R A SRR BURE, IR, Bhai: WERE FIE, RRAeRRME, A% FIFTE.

44117 (mini-batch BEHUBEE FEE): BRIGEANT, SR /N NZRRE A (e IIZRB, SRESHON Gk % . 222
FiE: 130k (Momentum Method): i 24 HEARI ERT A L — VORI R . O.4HHRIG A a (0BEVa, ZHEH:

Opew = 0 — aVa(ONZHL, aly215). @.5 B Aa: ZHIEH: v, = yveey +aVb, Oney =0 — v, veoq: ZHIFTATLIRAT
BRGBIER, e BREETERAL, HEFEN 0.9, BT UL ELIIRIRE RS A B RE (KR M RR R, B TR AL, BRI SRS
HELAEL, FLERHL. 2.Nesterov Momentum: /NI FIRBD SRR D, 75 B/NERBESE A I AL MR b 7 SeTi 25 BT, IXREAE IS
B LI AT, NIRRT UGEGE . SECEH: v, = yve, + aVeJ(0 —yve—y). 0 =60 — v, 3.AdaGrad: 7EIZRA (3%
SIE, IR B RS BRI o BHL, KRR EECEMIREEE. g, 2% 8H i N SEBE . SHEH(GIN AT
AIRIETIT): Oprni = Op — agei/V (Gei + s Ml EBHEAERNTRMT I, LW E RO Bul: Id R,

SrBE EREEEF 7 ) BN REORER, BEEEEE T 0, fEIZRIEATES . 4 RMSProp: THELZ HIFTA BT J7 3 RIS 2. 23

Adam.

CERBEIBIR Y 2 o) KU #02 AN -S G OB, BN RRAEs Sl bR . SRS 5) (1R 2 s b v AL s 28
PR AR 2R TR B A ARG — MR A 2tk 1) KR 8 AT 1005 SRR s 2T o 2 ST R BE 2 3T e iy
REZOMSIME T 514F). Lt ) (Linear Regression): #5— AN &, i N2 fbe, Hbry REsA, e Ef (o) 1k
AR, WAIEDE . 35 f ()RR, BIf(x) = whx + b, WINZMEREIH. HARRE: 9() = 0, + x;0,. TUREHL:
JO) = X1 i =902 = Y 01— 01 — x,0,)2 O EHEH: HAAFRMEIERAN—BIERT = 00 + xT0, 0o WHAZE .
W IR 9 = 00 +x70 = [1,x7] - [65,0]7 = x0. HKAL: J(0) = (v —XO)" (v — X0) = T, (i — xfe)z,a € R%. Otk rst:
LAERE: DdJ(8)/d6, - g1(6,,6,). dJ(0)/ db, = g,(6,,0,): 2545 KfE: @8)(6)/00 =d(y"y — 2y"x0 + 0Tx"x0) /96 =
0—2xTy +2x"xf =0, (9A0/06 = AT, 90TA6/00 = 2A4T0), 0 = (x"x)"xTy.

(BREER] Ltk ordeut: HLASY: I IRl Ay, AR WAV R 220, 280 Sl 7 — AR YERR U RE DS
FREAE A IEMIN A IT, SRR SRR R R, BN IRR IR 2. BB yE (0,1}, & XA KM 9=
wTx, 9 =1(wx > 0), f(x)=0 HIHEFHPRARAIE S 8] 53 AN XA, 43 500 B2 000 o TR MR BCK U, BUE ) R AR 2%
P2 ] o I BT 4 SR [ 3. Logistic [MH(w 5 x #)7JE30): P(y = 1|x) = o(w™x) = 1/(1 + exp(-w"x)), P(y =0|x) =
1-P(y=1x): ZXHi: Ly f(x,0)=-X,yilogfi(x, 0): $iKEX: Ly, f(x,60)=yDlog (a(wrx“))) +(1-
YD) log (1 _ g(wrxm)) R W J0f0) = -3, (y(i) log (g(wrxm)) +(1—yD)log (1 _ J(wrxm))) =
- le(w"x(")y(“) —log(1+exp(w™x®))) + Bb T B ¥ . ajw)/ow=—3N,(xPyD —x® exp(wTx®) /(1 +
exp(wTx®))) = —Z?’zl(x("’ (y(') - a(wa(”)))- BRI A w5, RT3 wepy = we — A0 (W) /Ow . ZHLNEIPH [ T
SEAEER: 1AEZ R S AW, B AP AR LY 2 HERI 2R . T RN E RS
RERNR>MENY, BRINEDRER)G, BB P e LR REER). A 1 W C A2 5258,
LIRS C AP, A TS BB R — PR . gi(0) = w]x +wig, i =1, ..,c0 B
A S AR O IE, RN bR AAREZ AR ONIE, B e . S g () =
Maxj=y,...cg;(x)s WAL ] 53 AN RE IR, 7R3 | MK g, COBURRAE . 27 2: R C(C-1)2 A48, 18
LR RIVBHEAHN CC-1)2 A 53K A 40 C KM — AR IF . RSN ORI 2880
HHEAT Y2, BBIHFTRIIEA], A CC-1)2 MrRER: QUHrIRE, HE—AES RN, EATIER, e
PR BRI 6. B AP RES: BB y={1,,CHIE C A, L CAHMEE: £,00 =wixc=1,..,C, wRFcHI
R, TR, EEER e, AT R Wl x # )R L(x) > fo(x), WaxETHMe. SALRH:
9 = argmax wlx; C=214},9 = argmaxye(o1)fy(x) = 1(fy(x) — fo(x) > 0) = I(w{x —wix > 0) = I(W] —wg)x > 0),w = w; —
Woo SoftMax [EIHE A58 HsEliiAx, softmax [FIFRIRL FTNG th x )@ T 45— A B KRR p(y =jlx), FIAN
C 4iiixitt, 2 =softmax(x) = [e*1,...,e¥]" / ¥y e¥e. Softmax [A/HER): T4 AKEA Y, HiH—4 C 4Emi(aicE
BRI 1), FRMAREROR T C AMJMBER AT, BRI he(x©) = [p(y® = 1 Helx;0)] = 2y exp 07, 2P|/

6, exp(67xD); ZHUEIE: WT = [6,,0,,...,0.]" - Softmax [AIARAL: 2 = WTx, § = softmax(2) = [eii,...,ef‘=]7/ ZE:) efe
PIE A IE A BRI TGS % . DKM M TREAKY), Mt B ye{1,--C. W C 4 y RRfith:
y=[(1=0),IQ2=c),..I(C=0)]": %ENMERED,yD), 2 WK L(y, f(x,0)) = — T, yi log fi(x,0): R
H : Jw) = -2 58 yP 10g 9.0 = — S, 55, YO log 9O = 51, (y©) log (softmax(z®)) =
7Z£V=](y(‘))T log (softmax(WTx(‘))) s BB JE R PR Z% = @ = diag(softmax(x)) — softmax(x)softmax(x)" =
diag(y) = yy"; = W', 6z/dw, = M(x,©), M(x, )38 ¢ S x. JURH 0 56 0] (w) fowe = = 510 (6 10g(3®)) fowe =
-y e ols T 0 (a0, c) (diag(99) - 9050 (diag (59)) ' ¥0 =

-3, M(x(‘),c)(y(i) — }7(1)) = —Ef’zlx(‘)(y(‘) — f,(i))c s A5 yE{1,,Ch: 9 (w)/dwe = N1 35, x® (l[y(‘) =c}-p(y® =
c|x®; W)) H bR HhIE: aj(w)/ow = — T, xO(y® *)7(‘))Ty VG W=0, SRJG HIBEBE R Bk AT S Wiy = W, —
A0 (W) /oW o SR T EEEMZ R S SR MR R I Ry . HERE . 3 I8 R F A R oA AR A 1) 1LIERZE: A =
Sy =9l / Ny IR PR EREALG TEREABEL 281, B, = Sl = 9l / N: SRR HHZ R

REASG WA REA S 3 MRS CE AR 09 5 WMt i M el o= S 5
X o PHIETIRAIAZ ¢ MFEARRAEG BERBINZE ¢ PRI S GEMIRAHETRIRED. 4 H R
UMM BB Re = B0y yclyi = 9il / Biay,me 15 28 ¢ TRIETIAINZS o MREAIIANEG 26 o PREA B SFL
{H:F1, = 2P.R, / (Pe + Ro)s ZoFRI(CRE— A RIOPEREIRAR A AL ) - A BB A A0 SR 32 A [0 2R F1{E Rynacro =
ZEARe/C o Pracro = ZEa Pe/C+ Flimacro = 2RmacroPmacro/ (Rmacro™ Pacro)

DTG ] H12 b2 0 g (AN 3 —> 5 M BRRUZ P EA M 2%, —> % 2 IR . ZYOUI: 1943 4F MP
HEA: . 1949Hebb. 1958(45—)Perceptron(/EH1%%, 55— NELIER L EIUMZMLR). 1969ATwinter. 1982Hopfield. 1986BP(5:
YO F4%4%, Error Back Propagation Training). 1995SVM(Support Vector Machine, 5[ #41). 2006DBN. 2012(55 =X)CNN.
2020winter? . ERAIZ%:  Rosenblatt 1957, ffii I N THZ ML . A —AMREI0. FIBME SO B S0K BT 0946 ST IE 0 I 25 AL
TEYIZR, AR — 2R NSRBI RY 0(R-1)3 1 B4, B2 0 o RN AR (TeA) i L ()
BT RN, SN 1 Bk 0ER-1)(eATER ) . PI-ERAIRE: n 4RI x=(x1,,, xn), §=1,wix+b>0;-1L,wix+b <
O(w:n AERLHE 4, befmiE). RE1ESS: 3 B R KEN I PE LR 2 ST 5E30): N AMEARBIIZRSE: (xiyi), =1, -+, No 2385
B/EMow, HERwT (x) > 000 HEARBM: MZILE S PRI, SRR — AN AT, IR SR EAREA
FOREAE, SIS RO R A . i SR FII R A, BB AR SRR R . 2 Es:
A IR B BB AL B 2 S ) RN G AL 2 IR S SINRRIE BB 6(xs y), BN S B R — AR 9=
argmaxyegenxyw’ o, y) . WERE w HIH, 1 y EOREARISLBRbREERS, Feflink. IRARKEHE C MFHEREL 6(xy),
AAETR IR y MEATRINGE R Gen()FARHIN x IHTA 4 HARES . A L2 % KR AL TN T M0 Neuron)
L2 HIETT R 6 258, AR 28 R G S5 R R D g o 2 AN TR TE 1T s A ) A Bt P A 1
N LAREZ TR R AR ST RO, A 1 U f i -8 S0 AR A 1 A B AR L () 9 A N MR e e A
AR SRS BN 2% A A T2 SR SRAAUE AR R o SEFPBR e SrE R (T /R  ) F fy
SERAUBU o H 8) () ELEERR R P9 46 (KM R Sh B A LR o MR MR AR B n NI x=(x1.x2,+xn), Flz =wTx + b
FOR AP TTBT RO x BOIACRL, 4 NZ R TC IRV, a=fz). BURMREL: T ISR I RIERE D), HEINE
SR AR LR P B0 BN NG ST I N BRI EAT AR LR e SRS R N — G RLRIE R 35, AR OS(E AR I 46 W] LU L 3
RN SR R AR R PR RO T ), BT AT AR BAR AL kR A 2850 Dlogistic A% f(x)=1/(1+exp(-
X))o PRAl: HHBEEAEQO,D)E), RS, MdEEA R, Rk, WRERZE. RIES() = o(x)(1 - o(x)). i
TR, 57 AR K AR L, 0 il . @tanh BRAL: tanh(x)=(1-exp(-2x))/(1+exp(-2x)), ] 5 {Ftanh(x) =
20(2x) — 14055 B logistic BRI 164 FE BB i B 0 v it b T 000 A 72 26 B R 31 2 - @Re LU BR %Y: ReLU(x)=max(0,
x), AR RREREE, RIFR R, JF HEEA MG T I RS ERAE, TS BB . AT Pk Sigmoid BB
H, 16 SGD B RIS Sigmoid ¥ MMRE HRME, ReLU wf LS A ASEIL: A AUEMBRRER 9 SR 48T #haR Mk
HIR A IARE ) o Bhal: T RBIG PRAREE S TEHE T (2 2] AL AL, BB, BUE w 2RIV, SBUEREAERL 4504,
At A ). @ softplus BREL: softplus(x)=log(1+exp(x)), #& ReLU BRALMIT-HEIA, SHUE logistic BREL. HIREA H
Wil FENATD IR, ARG, METT: WEEI S AERIT. AANTI L AR, ILiEE)
F—J2. RKEEHNI: AL, RN . B2 R4 (Feed-forward Neural Network) /2 5 & W (1 1 5N T AP/ 2%
B TC ARG — B AT S, I EE SR BT B AR, BEE, WHE. PR —MINE,
=AM, AT R RRER) . B AR AR EH A BAAEEAGER | e, BRI RS, Sl

—AMRE TG, BT MMM AT T S AR L MR ot 3RS fi(): 12
ZIuEeE RS WOm «nt ). 11 2 R OREERE. bO Ml «1): 111 B3 1 ENfHE: 200! «1): | BW&cieiks.
a®(nt« 1): VZFATTIEER B 2O = WO« a0 + 5O, a® = fi(2O). RIMEAR L 4558 A4 {(x().y(0)
1INy L B BORT BEORR 2 R M M N fxWb) o HOBR B JW.b) = S, L@, Fr©OW, b)) + 05+
MWIF=EL W, b; x©,y®) + 0.5 « AW IE. IWIZ = Sh, B S0, WiD)2e G E bR BME JOWbixy). BAHE FUEE 3
WO =w® —aqx@JW,b)/aWD) =w® —a TN (3J(W,b; xD,yD)/aw®) — aw . b® = b® — a (3] (W, bxD,yD)/9b®) =
b® — a T ()W, b; x 0, y0)/0b®), ahBHMEH % . HbRREOTRE RS E: o) (W, b;x,y)/oW," = @) (W, b;x,)/
020 x (020 /W), H4H—AMES RIOE CAMAIA N | FEETSO 0O « 1), S HFRECTH LR RMLTE 200
TFHL FoRE | R IO LRI, R T B R EE | RIS e USRS MRS =a (W O «
a®D +bO)/aw P = oV Wy, b;x,y) /oW = 6Pa V. FIRALE: 0J(W,bx,y) /oW ® = §O(@CD)T, [FE Al
AW, b;x,y)/0b®D =60 . i® ¥ W #H . Q29 W, b;x,y)/0z0 = 0aW 3z 920D 1aa® « 9] (W, b; x,y)/
920+ 0~diag (£ (z0)) = (WD) 6@, AL 60 2 f7(z0)@((WD) 6ED), 5 1R HBEAIT LU 1+1 200185
TSR E], B2 Uitk ffi(Backpropagation, BP). SRS L. 55 1)z —AMPLE T 15 22 Ti(aRABUR ) R B AT 5 %At
ZeoCHEN S 11 R ICINRETACEA . RUF, TR LM oS R . MBI R TR, Bl
RSN S B REESEN SEE T  SEGET IR T . MBIGSIR: 1L aniBiHE— R RREMWeER, 5
BE— 2 2 RAMEE S 2R 3 2SR T, RS BN, B MR R iR, 7R
B R B LU R OSSR SR MAE T sigmoid B iR B (logistic BRI AL o(x)EK tanh(x) R HON, HFH HNe(x) =
a(x)(1 - o(x)) €[0,0.25]. tanh(x) = 1 — (tanh(x))? € [0,1], FHFHAIRANT 1, RIELE N ZARBEARWITR, 24
R ZHURIRIS, B A28, FEEM R, MR RAEN S, Mrik: MBS R (ReLU B H0S0R B2 R
Hi(softplus BIK0). REHEE R BN FHOY 1, 1RZE 0T UMRLFIOF6 G, ISR R BIRR AR R . PR MR FE LR . 1RV
BP 503k, — AR RN ZRFET AR A 2 R IZROE LG A — A 19 U 2 Bt A 1R, AR 22 I 26 (R PR AL B R s 3.
PsBC 0 ROBCR B 2, A K J7 . SVM(Support Vector Machines, SZFRFFIEEHL): - 90 4EACH ], Vapnik 25 A& fs:
TdiifiZ: e AR, REESM%: 2006 4, Hinton 7E (Science) AUHHICHITI it Rt 1. S80I
FH AR, “REFEEME” F—A “HIL” (pre-training) HtFE, 7T LA L4028 W46 i (KB 36 31— A Beilt s S e 1
{H: 2. ZJEFER “B0A" (fine-tuning)H R X BEA PG AT RALI GRo IXBAHAR IS FIKMEEERAD T IERE 2 LR I 2% i
1], ZJZHNZEMAS . 7EF P02 M4 A 2 SR T, kS nmgs 2. SR I tH AR b a2, 0N 0 2 Uk A B i 2
AEm e MIRATIE R EI G, SEH AT STiME ), ST R RS SV At R A AT S s, A5
T2 BHC LA SRR RS EIR), (BRI AR IR D 2 ISR IR RE . T BRI I X
HAR IS RE ). WMINRBOTAb: BEA 2 R0, 452 M4 Bk O TR0 — 2 M AR S BTLL, I AR R
FORRHE, LARE SR R HOERE 7. B0 MR 4 10 58 — A BRBUZ 2 ST B “IA%” (RRIE, 35 ZANBEmUR 5 S B2 i
A% HARE TR RHIE, B =ANBBUZE Y ST BIKR B TR AL IS RHIE, S BEZ S I B R B
RN CHAR” RFE. ZRAEL. 2 A0): ZHBML U R, FOAMERKNZEEN T, SHhEnT, Fonkk
JIRVERER 38, 28 5 I A o IR IE AL AR A4 2 2 (Dropout A, #dfi 9™ %¥ (Data-A ion)HiA). PRIE: SR :
BRI, NSRRI, BRI, OCR. EE M. sib o). ARIBS I, RIB %] ). AR IR L.
fon. VRIS SIMIRIRAL. WLTOMLMLE . BRMEIS . BITMEMLG . RES IR
EFIK: SRR SRR BHRID. AN, SRREM, SRk RS SIBIRIRMR: Stochastic Gradient Descent.
AdaDelta. Adaptive Gradient. Adam. Nesterov’s Accelerated Gradient, RMSprop. &% %% ] FFU§/%: torch. theano. caffe. cuda-
convnet2, mxnet. ABTest. tensorflow. 45> YIZE AR FRIIERAL: TR & BIA FE4E . IIZRinid.
[BBHERIGH(CNN) ] L5200 20 0 248 [X ) (Jr E RS2 B WA R A 2 T 1) (R S Pl R A ey BB L2, ) — R e
N2 TCZ R R R R SR A B R PR R R R A RN R R RBOVEE, MR B R 2
KPS ERIBTEE ML b, AP TC T R R HEAT N, R R R B A RABHERER, &
A E 4R R IEAT A . BB IR MR Goi R P AR T, RIIYE PR 0 — AN 432 ) (R R HE th B8 A ZE HeA s o L.
PRk, 3 FXANEG BT ALE, #RAEAE AR R RAE SR T 7 SR URFAE . RFAE PRI il 46 PR Pl AT B RUESE, 15T
R EA X O Z ST R, 24 ERAR H  AEaRS HF  A Bl — B i LR . A — DK EUR R BEHLIE B — /N,
It H NGNS BT — SRR, XM ARG 2T B RHEAE PRI A%, B2 BIA BRI AE Rty BARRSAE. Aitett: R
R BB B RSB RS R B AT — B LTS AR AR . A 4 MAN IR x A mn
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