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Deep Learning for Image Recognition (1)

Performance Evaluation of Vision Transformer
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self.conv = nn.Conv2d(L1, L2,
kernel_size=(Div_num, Div_num),
stride=(Div_num, Div_num))
self.flat = nn.Flatten(start_dim=2,end_dim=3)
self.position = nn.Parameter(

nn.init.uniform_(torch.empty/(
L2),

(1, Patch x Patch + 1,

device=device)))
self.cls = nn.Parameter(

nn.init.uniform_(torch.empty/(

TR S RASTHE G BARTRIFFERT BUR T2t o & — A Sy No. 38 (2025)
Input Tolken
Value Key Query
J l !
Affine Affine Affine
! ! ! X ATS
Multiheaded Multiheaded Multiheaded
Value Key — N « Query
!
\ Attention < SoftMax
Weighted
l
Singleheaded
|
Affine
l
4 Attention ¥4&

THD, 728 Self-Attention 2= CH[FE—D AN h—7 >
§'J7ﬁ>65§ﬂj SINDTeH FEOEETEHE M—T U BHY

W bEWEAE 525, TNE<Tod, FE e
affine ZHUZ LV 35D T MUIENEILIRR % 22 ]
WICIRHEIND, 2R Y & =2 3o h—2
E DORRMEIZHEADSNTHE h—7 VIR E DR ETFREZ T
WA ERET HEAZDEE Y EFUT Value Z i 9
HZ e THhBRELND,

3. Vision Transformer M £

3.1 2EF—4
ViT OFFfiZ 1%, MNIST : Modified National Institute of
Standards and Technology” & CelebA: Large-scale Celeb-
Faces Attributes® % iV 72, MNIST TIEFE R OE N
&% VIT DI LR B G~ DB 2 3l L 7=,
—J5. CelebA 2BV T, [_J*T_ﬁt v W
BT D T VLOEWBET MERRICE 2 DR
DUVNVTHIRGE L7z, RIS AFEOPEZ R THITTH 5
Attention ### & T ~L & OBMRZWERIC X VR LT,
3.2 VIT DEKIMEE
IR LTz VIT O&EOHEIIE RO & 9 (2l I
FIETE D,
forward(self, x):
x = self.input(x)
x = self.dropout(x)

for t in self.transformer:

x = t(x)
x = self.class(x)
return x
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self.transformer=nn.ModuleList(
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[Encodeing(dropout =
range(Layer_num)])

B2 IR L7z 2 WocER% 1 kot b—27 FI

M

(1, 1, L2), device=device)))
forward(self, img):
batch = img.size(0)

self.conv(img)

self.flat(x)
= torch.permute(x,
cls =

(0, 2, 1))

torch.repeat_interleave(
self.cls, batch, dim=0)

x = torch.cat((cls, x), dim=1)

X += self.position

return x
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forward(self, x):
x=self.lynorm(x)

query = self.fck(x)
key = self.fcq(x)
Value = self.fcv(x)

mh_dim = x.shape[2]//head_num
query = query.reshape(
X.shape[0],x.shape[1],
head_num, mh_dim)
key.reshape (
x.shape[0],x.shape[1],
head_num, mh_dim)
Value = Value.reshape(
x.shape[0],x.shape[1],
head_num, mh_dim)

key =

3))
1))
3))

query torch.permute(query, (0, 2, 1,
key torch.permute(key, (0, 2, 3,
Value = torch.permute(Value, (0, 2, 1,

tmp= (query @ key)/ mh_dim*x0.5
tmp= self.softmax(tmp)

tmp= self.dropout(tmp)

tmp = torch.matmul(tmp,Value)
tmp = torch.permute(tmp, (0, 2,
tmp = tmp.reshape(x.shapel[@],

1; 3))
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x.shape[1],x.shape[2])
tmp = self.fc(tmp)

x = self.dropout(tmp)
return x
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