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Mé ta du an

Manifold Learning (“Hoc da tap”) |3 tén mot nhém cac thuat toan gidm chiéu di liéu khéng
gidm sat véi diém chung 1a bat dau véi gid thiét cac diém di lieu trong khong gian D chiéu
déu nam trén mot manifold (da tap) d chiéu véi d < D, va st dung céc tinh chat cuc bo
(local properties) clia manifold dé tim ra biéu dién d chiéu cla cac diém di liéu ban dau.

Thuat toan Isomap (Isometric mapping - “Anh xa dang cu”) la mét thuat toan Manifold
Learning v6i muc tiéu bdo toan khoang cédch dia ly (geodesic distance) gitia moi cdp diém
trong input data, tan dung hinh dang hinh hoc ctia manifold.

Yéu cau co ban

Ly thuyét:

o Phat biéu ngdn gon bai todn ma thuat todn Isomap mubdn gidi va y tudng dang sau né.
Gai y: khodng cach trén manifold khac gi khodng cach euclid? Viéc xay dung neighbor
graph gitip ich gi cho viéc phat hién ciu tric manifold?

o M6 td mot s6 thuat todn gilp xdy dung do thi dua trén khodng cach (neighbor graph) tur
input data.

o M6 ta tiing budc cu thé cla Isomap va cac bai toan tbi uu ma thuat toan nay giai.

o Chiting minh céng thic nghiém hodc giai thich phuong phap tim nghiém cho tung bai toan
tdi uu trén. Goi y: ¢4 1 bai todn tdi uu trén graph va mot bai todn toi uu DSTT.

o Neéu ra cac trudng hop cdc bai todn téi uu trong thuat todn khéng gidi duoc hodc khong
c6 nghiém duy nhat va néu mot sbé cach khic phuc.

Thuc hanh:

o Ap dung Isomap vao dataset Swiss Roll ctia sklearn dé€ giam dir liéu xubng 2 chiéu, thé
hién cac diém output data |én mot scatter plot. Thi lai nhiéu lan véi cac s6 nearest
neighbors khac nhau va nhan xét vé anh hudng sb nearest neighbors |én két qua.

o Ap dung Isomap lén mdt dataset tu chon, theo phuong phdp tu chon va nhan xét, giai
thich két qua.



Yéu cau nang cao
Ly thuyét:

o Hay néu mdt hodc mdt s6 phuong phap gitip chon sb nearest neighbors phu hop cho
Isomap trén ting dataset.
o M6 t3 mot sb cai bién gitip cai thién thoi gian chay cta lsomap.

Thuc hanh:

o Hay thir cai thién phuong phap xady dung neighbor graphs so véi phién ban Isomap cla
scikit-learn. So sdnh két qua cla phién ban cai bién Isomap cla cdc ban va phién ban
scikit-learn trén cung mot dataset. Luu y: cac ban c6 thé sé phai viét lai thuat todn ma
khong dung thu vién.

o SUr dung Isomap dé nén mét anh tu chon, thé hién cic chiéu méi dudi dang heatmap va
nhan xét. T&i tao lai anh bang phuong phap Leave-one-out prediction véi kernel tu chon
va nhan xét két qua.

Kién thirc
Kién thuc toan: Dai s6 tuyén tinh, Giai tich nhiéu bién, Ly thuyét do thi.
Mot sb tir khéa gitip cac ban tim kiém thdéng tin hiéu qua hon:
o Thdng tin chung: Isomap, Manifold Learning, k-nearest neighbors, Shortest path on graph.

o Tbi uu héa: Multi-dimensional scaling, Min-max theorem, Eigendecomposition.
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