SRR,

FEAIBENRE, 1BERreshapei14HY

X train = np.reshape(X train, (X train.shape[0], -1))
X val = np.reshape(X val, (X val.shape[O], -1))

X test = np.reshape(X test, (X test.shape[0], -1))

X dev = np.reshape(X dev, (X dev.shape[QO], -1))

print
print
print
print

'Training data shape: ', X train.shape)
'Validation data shape: ', X val.shape)
‘Test data shape: ', X test.shape)

'dev data shape: ', X dev.shape)
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B RERIEEGFYE, MRITEERE

B IRAEXZM—4H, [WSN—1T, EbMEWHR—EiIZk

X W + Scorve
v, | R i,
C.
_,D [/

X train = np.hstack([X train, np.ones((X train.shape[0], 1))])
X val = np.hstack([X val, np.ones((X val.shape[0], 1))]

X test = np.hstack([X test, np.ones((X test.shape[0O], 1
]

)
))1)
X dev = np.hstack([X dev, np.ones((X dev.shape[0], 1))])
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X.shape() = (N,D), FRRXX—Emini-batchENNEFRIIGREIE, SRR D4

W.shape() = (D,C), RnEIPRINEIEFE, BCALIE, RTFIETUENEEFEACA, DERREM
HIRNEE D, B—FIH—MEE

score.shape() = (N,C), T X W fEFESRASEIMNDMERERE, B8—1TAX[I| W, TRAXHE i P
ENWESE, HE i MUERPTEME C 2518182

y.shape() = (N,), RIREFHIEIE X 3R AIIRE

X E— 1 1E scoreli][j], HitEFHNIRKEE

Li = max(0,score[i][j] - score[il[y[il] + 1)

W ESE | KNS EREIEHES yi] I EBMN—

ARHS i AFTF ], AAXSTRERNEFINMECE, XBEN—HBUEkKS, FARWHMELE
= RIR

HEXTTNREIRVEFILLERERIES, HESERT—IXiE (XERZ1L), BAMHAEN
XRFNEFERERZL, BRIMIKEEL

EEITE SRR

L=1/N XLi + reg XWN"2

BAAENKIT, BFiEFERAEINE, regNENMLESE

IR IRREREX

def (W, X, vy, reg):

Structured SVM loss function, vectorized implementation.
Inputs and outputs are the same as svm loss naive.

loss = 0.0

dW = np.zeros(W.shape)

calculate the loss"""

N = X.shape[0]

score matrix = np.dot(X,W)
loss matrix = score matrix -



score_matrix[np.arange(X.shape[0]),y].reshape(N,1) + 1
margin = np.maximum(loss matrix,0)
margin[np.arange(X.shape[0]),y] = 0
loss = margin. () / X.shapel[0] + reg * np. (W ** 2)

X B PISEEANERE—ICIRIE, numpyr] LIGPUINERHITITE

LEHRE IR, score matrix[np.arange(X.shape[0]),y].reshape(N,1)
EFTEE np.arangefITIIZERS|, yAHIERBIIREERS|, XEMIEERBclassiY2 BN
— NEJREY (N,) m=, EMTHK (N,1), AR1L score_matrix NE—1TREZITIEMiclassBy 9
#, B, XEHRIEFMclassHDEE 1, EEEHERERI

margin o3k R, ItlosskEREZRTTRENEM 0 IR KE, Mhingefidk Xk

BF margin[np.arange(X.shape[0]),y] = 0 JRIEFAIEFIAIIRKRENEERIK0,BHLEXT dwW
ML ABEEMm

BEMLEEMNWKIR reg * np.sum(W ** 2)

ETHRHERE

calculate the gradient of W dW, use for SVG later"""
N = X.shape[0]

binary = (margin > 0).astype( )
binary[np.arange(N), y] = -np. (binary, axis=1)
dw = (X.T.dot(binary) / N) + (2 * reg * W)

return loss, dw

BB Ebinary R, FEFREmargin > 0 BIEFD HEER IR

B S —ARIEficlass M EYERO, B=1TEIRIE, S IEHiclassBIEENRNX—ITFRELK
FZ AHE R 2R

REAEFE M scorelil[j] BTLURF A Xij * Wij 3F j 2 i KF, BREZE Xiy[i] * Wi,y[i]

EARMEN R AWM marginER B X #1782 E margin, FrASEZX—{TmarginEX = AR ERY
Xi,y[i] * Wiy[i], RMREFFEXRNEE, MESF N IEEHclassBEARAED score[i][], EEZERZE

dw BT E, T

for 1 in (num_train):
'''dealing with training classes i
scores = X[i].dot(W)



correct class score = scores[y[i]]

for j in (num_classes):
if j == y[i]:
continue

margin = scores[j]
if margin > 0:
loss += margin
dwl:,j] += X[1i,:]
dwl:,y[i]] -= XI[1,:]
else:
''loss stay unchanged'''
''dW stay unchanged'"''

Ftscore EfEFRIIE—1TRIE, ZEMITE score[j|VR
=yli], Wk, ZTEFASEHEE
+ XiDWID - scorely[i]], NiX—IRHR5kIFWHI S

EE'J

MR j=
HERT, score[j]
HAEEXiL,Xi2
dwi:,j1 += X[i,
dwl:,y[i]] -= XI[1,
Rﬂ‘mE’Jy[i]’i'JiZ’l\)JﬁJiﬁxﬂ’\J%y[i]ﬁ

= Xi1Wil + Xi2Wi2 +
XiD], ¥RAUES

- correct class score + 1

200, score[]|AXABIEITTHWHAYSEFI1ETE

1 FdWRISEFIZERNIN_E X RZAIXi
11 MAWBIBY[IFIEBRBEX R XTTHIE, -scorely[i| B & a1HEH—1F 31X
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calculate the gradient of W dw,

use for SVG later"""



N = X.shape[0]

binary = (margin > 0).astype( )
binary[np.arange(N), y] = -np. (binary, axis=1)
dWw = (X.T.dot(binary) / N) + (2 * reg * W)

return loss, dw

B X Nbinary R, score[i][[IRFERIRKREBMEIEIW, dWL.,j += X[i,:],FHEE

dWI[ il -= X[y[i],;], SARBONAREEMZL

FTAZE XM binaryiREXEEFEIRIERS, HITHAEMARRIZEX—MEF[], HEbinaryli[j]
BIEdWHSEFIAYE, dW += binary[i][j] * X[i,]], FEXBEEE R ZEscore[i|[y[|B—IE&ET
2AFMBVA—1%

ISIEX.T.dot(binary)i# & :

BIRARAF, scoreHE—FINIERBIEMREEXFEEG Gaxis = 15AXKM, BEEEIEIW
FpovEdl

mbinary#BE—5 (7)) NIERBEMRER/XEERMIEMRTRE, bERMEERELE
mAEEERNEDE—FH, FEXRscore EfEPE MK FONTEETIMEE—RIERNIES, I
FEEREKMRER, —THBERERE T —MEFE—RMEIES
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