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neuralnetworkdoesnottakeintoaccountimportant

spatialhierarchies betweensimpleandcomplexobjects

n in 20CNNneed tomuchdata
Hinton'srevelations Inversegraphics

30partofimage 棚那
⼈人类的视⽹网膜只接收到⼆二维讯息 但却可以从中解构出房次表示hierarchicalrepresentation
从⽽而想像出某物体的三维图像那么如何让机器器也能学到层次表示呢 可识别多⻆角度的同⼀一物体
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Invariance bychangingtheinputalittle theoutput still staysthesame
vectors encapsulateallimportantinformationabout thestateofthefeatures

NCapsule是什什么
Coreidea vectorinvectoroutratherthanscalarinscalarout adddustintonetwork
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聚类中⼼心 特征分类

Whatissquash
䑋的模⻓长代表这个特征的显著程度衡量量显著程度使⽤用squash
Squashlxkǐnz前 若图⽚片中的特征眼⿐鼻 1有了了轻微的变化 也仅仅是

f 䨉向量量 向量量的⽅方向变了了⽽而向量量的模⻓长概率1显著程度没有改变
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DynamicRouting 放弃梯度下降
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Summary

1通过聚类来组合特征 ⼈人类使⽤用⾃自⼰己的⽅方式或熟悉的事物底层特征

去理理解新事物1特征组合1
2 feral

Network scalarlhj f信With
Capsule vectorNiisquash lètwjul withbiasinteresting

3 Wjencoderelationship1spatialetchbetweenfeatures

2 Kaas代码实现

全连接动态路路由 lynn dynamicrouting

vjzsquashlf
uil.wheneujiwjiui.si

只 点 装
hereweobtain tff的⼼心

WuWuWuWu WuW_W32042WBWBW33WLBWNhN34W44WBWzsWBW45tntiifflt.nl7 乛 7

lh 以 以 讪 Us
howWigwork

Un Vz

f fi
God GI then

wntwiui.hn



是享权值动态路路由 wig
针对特征侧输⼊入数量量不不确定的情形ilmakesense CNN极值共享1
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vjsquashliuj.uiwj.lu
3Futurework

Squash函数的改进
更更加makesense的解释
Capsule⽹网络在其它领域上的应⽤用



4原理理再探
Kmeans聚类 u.in ⼀一 unskdassesfindu.ui.vnto liĚǚduiUjl lui.li 䪦
Solution softLiman⼼心 ⼊入川滺ihlehilnlelo.az此处有⼀一个漂亮的证明
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使⽤用内积相似度duwji ui.gs butd don'thavelowboundary

GaussianMixed Model GUM as clustering algorithm使⽤用概率分布来描述类别
Given xmixn findapansatisfiedXi
pnǜpljiPlxljl wherej representsclass 啡可常数分布
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Solutiontodetermine 到Mj可 viaEMalgorithm
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