F I m H 2021, August (2 trang)

Projects in Mathematics and Applications

Gaussian Mixture Models

*E-mail: pima.vn@gmail.com

M6 ta Du an

Gaussian mixture model (GMM) 13 m6 hinh xdc sudt miéu ta cdc quan thé con clia mot tap
di lieu khéng gan nhan. GMM dugc phat biéu 1an dau bsi Karl Pearsons vao nim 1894.
Vé sau, véi su phat trién va phé bién cla maximum likelihood estimation, md hinh nay duoc
nghién cliu va tng dung trong cac bai todn nhu phan cum di liéu (clustering), nhan dang chir
viét tay (handwriting recognition), phan doan hinh anh (image segmentation). Trong du an
nay, ching ta sé tim hiéu vé tng dung cia GMM trong clustering va cach cap nhat cac tham
sb clia phan phdi Gaussian va cac cum dii liéu v6i thuat todn expectation maximization (EM
algorithm).

Yéu cau co ban
Ly thuyét:
o Phat biéu va trinh bay y tudng ctia mé hinh GMM trong bai todn phan cum.
Trinh bay cu thé mé hinh GMM theo ngén ngii todn hoc.
Xay dung ham muc tiéu can téi uu va diéu kién rang buoc.
Trong phan I6n cac trudng hop, ngudi ta st dung thuat toan EM dé tim cdc tham sb cla
nhitng phan phdi Gaussian thay vi truc tiép gidi bai toan téi uu ham muc tiéu. Hay trinh
bay thuat todn EM va gidi thich, chimg minh y nghia todn hoc ctia cic cong thic cap
nhat.
o Trong quéd trinh trinh bay, chi ré ra dugc y nghia hinh hoc clia cac tham s6, ham sb va
néu mot sb vi du cu thé trong bai lam dé giai thich cac budc thuc hién.
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Thuc hanh:

o Tim hiéu cach st dung GMM va thuat todn EM véi thu vién scikit-learn.

o Ap dung mé hinh GMM va thuat toan EM vao mot hodc nhiéu dit liéu cu thé.

o Nhan xét vé két qud va danh gid moé hinh. Néu cé thé, hay trinh bay di liéu mét cdch
truc quan.

Cau hdi nang cao
o Lap trinh thuat todn EM ma khéng sir dung thu vién sklearn.
o Tim hiéu nhitng phuong phdp tim tham s clia nhitng phan phéi Gaussian bén canh thuat
toan EM (V.d: moment matching, spectral method) va nhan xét uu,nhugc diém cla
nhiing phuong phdap doé.



Kién thic
Mot sb tir khéa gitip cac ban tim kiém théng tin hiéu qua hon:
o Kién thifc Toan: Xac suit va thdng ké, cac phép toan co ban trén ma tran, tdi uu hda
o Mét s6 tir khéa: Gaussian mixture models, EM algorithm, unsupervised learning, MLE,
clustering, Gaussian distribution.
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