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影䎍 vs ⮇眷
٬影䎍⚽阞┉╄鳀簘⡬ 
٬⮇眷것孾┉╄熊丆眷⮷
MNIST: 䣆⫞丘㰅陃⮷10眷 ImageNet: 舅抆擻⛮⮇眷1000眷

https://courses.d2l.ai/zh-v2
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Kaggle ┕氳⮇眷ꠋ겗

https://www.kaggle.com/c/human-protein-atlas-image-classification

㵨☕眷資氫顏侁䐭ꜳ㎂撴⮇䡗28眷
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Kaggle ┕氳⮇眷ꠋ겗

https://www.kaggle.com/c/malware-classification

㵨䕥䙬鯻♭⮇䡗9╄眷⮷
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Kaggle ┕氳⮇眷ꠋ겗
㵨䕥䙬氳 Wikipedia 陁阷⮇䡗 7 眷

https://www.kaggle.com/c/jigsaw-toxic-comment-classification-challenge

Classify 
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影䎍 
٬⶝鳀簘丘⡬鰟⭴ 
٬舅抆⵲ꠑ  
٬饇洡㲓⡬氳⵲⮷⛼╙䩣㜊

☳影䎍⮽㛢眷⮇眷

ℝ

⮇眷 
٬鵠䅻指╄鰟⭴ 
٬鰟⭴ i 佭것孾╙瑭 i 眷

氳糌⟔䈲
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☳影䎍⮽㛢眷⮇眷 ˒ ㏰亡䩣㜊
٬㵒眷⮷鲽车┉⛤僗䷞籁溞 

 
 

٬✳榫㏰竞䩣㜊阪篮 
٬僄㛻⡬僄╙것孾

̂y = argmax
i

oi

y = [y1, y2, …, yn]
⊤

yi = {1 if i = y

0 otherwise 
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☳影䎍⮽㛢眷⮇眷 ˒ 仰劆뀰奃❇
٬㵒眷⮷鲽车┉⛤僗䷞籁溞 
٬僄㛻⡬僄╙것孾 

 
٬꧎金催糌⟔氳陃⮷塜漶眷㛻⛸ꄈ

̂y = argmax
i

oi

oy − oi ≥ Δ(y, i)
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☳影䎍⮽㛢眷⮇眷 ˒ 劆뀰奃❇
٬鰟⭴ⵯ鿥哮曎ꪝ顆⽰╙ 1 

 
 
 

٬哮曎  ⽰  氳⵲⮷⛼╙䩣㜊y ŷ

ŷ = softmax(o)

̂yi =
exp(oi)

∑
k

exp(ok)
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∂oi
l(y, ŷ) = softmax(o)i − yi

Softmax ⽰◬⹔掋䩣㜊
٬◬⹔这䅻榫全辆ꄈ┼╄哮曎氳⵲⮷  
٬㵨㱚⛼╙䩣㜊 

٬⪭印䈲佭洡㲓哮曎⽰것孾哮曎氳⵲⮷

H(p, q) = ∑
i

− pi log(qi)

l(y, ŷ) = − ∑
i

yi log ̂yi = − log ̂yy
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䔅篾
٬Softmax 影䎍佭┉╄指眷⮇眷嘗㑔 
٬✳榫 Softmax 䳩⛼㯹䐂⮽夷╄眷氳것孾糌⟔䈲 
٬✳榫◬⹔这全全辆ꄈ것孾⽰剝⺙氳⵲⮷ 
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