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–

•
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–
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•

–

•

•

𝑋𝑀

𝑁

𝑁
𝑀

𝐾

𝐾

≈ ⋅

𝐾 ≪ 𝑀,𝑁

𝑋

𝐵
𝐴



•

–

–

𝑋𝑀

𝑁

𝑁
𝑀

𝐾

𝐾

≈ ⋅
𝐵

𝐴



𝑀

𝑁

𝑁
𝑀

𝐾

𝐾

≈ ⋅

×

×
≈



𝑯

𝑾𝒀 = 𝑾𝑯𝑿

𝒘1 𝒘2 𝒘3

𝒉1
𝒉2
𝒉3

𝒙𝑛 ≈ 𝒚𝑛 =  

𝑘=1

𝐾

ℎ𝑘𝑛𝒘𝒌

𝐶 𝒙𝑛 𝒚𝑛



•

–

–

𝑿

𝒁 𝝅

𝜽

𝑝(𝑿|𝒁, 𝜽)

𝑝(𝒁|𝝅)
𝝅

𝜽

𝑝(𝝅)𝑝(𝜽)

𝑝 𝒁, 𝝅, 𝜽 𝑿 =
𝑝(𝑿, 𝒁, 𝝅, 𝜽)

𝑝(𝑿)
=
𝑝(𝑿|𝒁, 𝜽)𝑝(𝒁|𝝅)𝑝 𝝅 𝑝 𝜽

𝑝(𝑿)



𝒙1 𝒙2 𝒙𝑁

⋯

⋯ 𝒙1 𝒙2 𝒙𝑁

⋯

⋯

1

2

𝐾

1

2

𝐾



•

– 𝐾

• 𝜽 = [ 𝝁1, 𝚺1 , ⋯ , (𝝁2, 𝚺2)]

–

• 𝝅 = [𝜋1, ⋯ , 𝜋𝐾]

𝒙𝑛 ∼  

𝑘=1

𝐾

𝜋𝑘𝑁(𝝁𝑘 , 𝚺𝑘)



•

– 𝐾

• 𝜽 = [𝝁1, 𝝁2, ⋯ , 𝝁𝐾]

–

• 𝝅 = [𝝅1, ⋯ , 𝝅𝑁]

𝒙𝑛 ∼ 𝑁  

𝑘=1

𝐾

𝜋𝑛𝑘𝝁𝑘 , 𝚺

𝝁1 𝝁2

+ =𝜋𝑛1 × 𝜋𝑛2 ×

𝒙𝑛𝒚𝑛



𝒙𝑛 ∼ 𝑁  

𝑘=1

𝐾

𝜋𝑛𝑘𝝁𝑘 , 𝚺𝒙𝑛 ∼  

𝑘=1

𝐾

𝜋𝑘𝑁(𝝁𝑘 , 𝚺𝑘)



•

–

•

•

–

•

•



•

𝒛𝑘𝑛 ∼ Poisson ℎ𝑘𝑛𝒘𝑘

𝒙𝑛 ∼ Poisson  

𝑘=1

𝐾

ℎ𝑘𝑛𝒘𝑘𝒙𝑛

𝒛1𝑛 𝒛2𝑛 𝒛3𝑛

ℎ3𝑛𝒘3ℎ2𝑛𝒘2ℎ1𝑛𝒘1



•

– 𝐾+

•

•

•

–



•

–

𝒙𝑛 ∼ Poisson  

𝑘=1

∞

𝜋𝑘ℎ𝑘𝑛𝒘𝑘

𝒘1 𝒘2 𝒘3 𝒉1
𝒉2
𝒉3

𝝅 ∼ GaP(𝛼)

𝜋𝑘

𝑘

𝐾+ = 5

𝛼

𝐾+

⋯

⋯



•

–

–

𝒙𝑛 ∼ Poisson  

𝑘=1

∞

𝑧𝑛𝑘ℎ𝑘𝑛𝒘𝑘

𝒛𝑛 ∼ BeP(𝝅)

𝝅 ∼ BP(𝛼)
𝛼

𝐾+

𝒘1 𝒘2 𝒘3 𝒉1
𝒉2
𝒉3

⋯

⋯

𝒛1𝒛2𝒛3
⋯⋅ ⊙

⋯

𝜋𝑘

𝑘

𝑘
𝑧𝑛𝑘

1.0

1.0



•

– 𝐾 = 100

–

𝒙𝑛 ∼ Poisson  

𝑘=1

∞

𝜋𝑘ℎ𝑘𝑛𝒘𝑘 𝒙𝑛 ∼ Poisson  

𝑘=1

∞

𝑧𝑛𝑘ℎ𝑘𝑛𝒘𝑘

𝐾+

𝐾

𝐾

2𝐾



•

–

–



•



•

–



•

–



•

𝑝 𝑛,𝑚 =  

𝑘=1

𝐾

𝑝(𝑘)𝑝(𝑛,𝑚|𝑘)

𝑝(𝑛,𝑚|𝑘 = 1) 𝑝(𝑛,𝑚|𝑘 = 2) 𝑝(𝑛,𝑚|𝑘 = 3)𝑝(𝑛,𝑚)

𝐾 𝑝 𝑛 𝑘 𝑝 𝑚 𝑘



𝒁𝛼 𝝅



•

𝑝 𝑛,𝑚 =  

𝑘=1

∞

𝑝 𝑘 𝑝 𝑛 𝑘 𝑝(𝑚|𝑘)

𝑝 𝑛 1 𝑝(𝑚|1) 𝑝 𝑛 2 𝑝(𝑚|2) 𝑝 𝑛 3 𝑝(𝑚|3)𝑝(𝑛,𝑚)

𝑝(𝑘)

𝑘
𝑝(𝑘) ∼ DP(𝛼)



• 𝐾+

–

– 𝑝(𝑘)

– 𝑝(𝑛|𝑘) 𝑝(𝑚|𝑘)

𝑝 𝑛,𝑚 =  

𝑘=1

∞

𝑝 𝑘 𝑝 𝑛 𝑘 𝑝(𝑚|𝑘)

𝑝(𝑘) ∼ DP(𝛼) 𝑝(𝑛|𝑘) ∼ Dirichlet(𝛽) 𝑝(𝑚|𝑘) ∼ Dirichlet(𝛾)

𝑝 𝑘 𝑝 𝑛 𝑘 𝑝(𝑚|𝑘)



•



•

–

–

–



•

–

𝐾+ = 7 𝐾+ = 4



•

–

𝐾+ = 11
𝐾+ = 4



•

–

–

–



•

–

𝐾+ = 8

𝐾+ = 5



•

–

•

–

•

–

•

–

•

–

–




