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CAC CO QUAN TO CHUC VA TAI TRQ

¢ Hoi Toan hoc Viét Nam

o Vién Nghién citu cao cap vé Toan

o Trudng Dai hoc Su pham, Dai hoc Da Niang

o Vién Toan hoc, Vien Han lam Khoa hoc va Cong nghé Viét Nam

o Trudng Dai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia Ha Noi

CAC DON VI TAI TRQ CHINH
o Chuong trinh trong diém quéc gia phat trién Toan hoc giai doan 2021-2030
¢ Truong Dai hoc Su pham, Dai hoc Da Néng
o S& Thong tin va Truyén thong thanh phd Da Néng
o Quy Déi méi sang tao Vingroup (VINIF), Vien Nghién citu Dit liéu 16n (VNCDLL)
o Cong ty TNHH YAME VN

BAN TO CHUC

¢ Vit Hoang Linh, Truong Dai hoc Khoa hoc Ty nhién, DHQG Ha Nai, Trudng ban
o Lé Minh Ha, Vién Nghién cttu cao cip vé Toan, Dong Trudng ban

o Lutu Trang, Truong Dai hoc Su pham, Dai hoc Da Néng, Dong Trudng ban

o Trinh Thi Thiay Giang, Vién Nghién cttu cao cap vé To4an, Phé Trudng ban

¢ Doan Trung Cuong, Vién Toan hoc, Vien HLKH&CN Viét Nam, Phé Trudng ban

Lam Quéc Anh, Truong Dai hoc Can Tho, ny vién

<

o Kiéu Phuong Chi, Truong Dgli hoc Sai Gon, ny vién

o Dinh Thanh Ditc, Truong Dai hoc Quy Nhon, Uy vién

o Bui Bich Hanh, Truong Dai hoc Su pham, Dai hoc Da Néng, ny vién

o Nguyén Thi Lé Huong, Trung tam tu van va dich vu phat trién Toan hoc, ﬁy vién
¢ Pham Thé Long, Hoc vién Ky thuat Quan su, Uv vién

¢ Pham Hoang Quan, Truong Dai hoc Sai Gon, ljy vién

¢ Trinh Tuan, Truong Dai hoc Dien e, Uv vién
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7B5-42. Neural collapse phenomenon in deep neura] networks
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5 Department of Mathematics, National University of Singapore, Singapore

Modern deep neural networks have achieved superhuman performance on tasks
from image classification to natural language processing. Surprisingly, these complex
systems with massive amounts of parameters exhibit the same structural properties in
their last-layer features when training the networks until convergence. In particular,
it has been observed that the last-layer features of deep neural networks collapse to
their class-means, and those class-means are the vertices of a simplex Equiangular
Tight Frame (ETF). This phenomenon is known as Neural Collapse.

Neural Collapse (NC) phenomenon has drawn a large attention recently since it
revealed the pattern of the learned deep networks across canonical datasets (e.g.,
MNIST, CIFARI10, ImageNet) and network architectures (e.g., ResNet, VGG,_ D(.*nso-
Net) in classification tasks. A decent amount of works has exploited tllCS("lllslglltS
about deep neural networks to improve the network design and save .001.111)utat10n (.-ost.
However, theoretical understanding of this phenomenon is still 111111?(0(1. E‘Sp(\(‘lall_\t
in the setting of imbalance data (i.e., the amounts of samples are dlffer(.*nt au';oTl.g‘
Classes)- Previous theoretical works investigate NC under a balanced setting (‘\.\ ~Kf(l
the amoynts of samples are identical among classes), with the convergence of learnec

. Lo . o i are two-fold:
classifierg and features to ETF structures. Our contributions in this topic are two 01(
e & -aining prob-
* Recen papers have theoretically shown that N(?‘ enlelg(t):fllillll(f(llwf(‘t'lltlliros' ?n[)dvl"
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Pon vi to chuc
Hoi Toan hoc Viét Nam
Vién Nghién cuiu cao cap vé Toan :
Trudng Dai hoc SU pham, Dai hoc Da Nang
Trudng Dai hoc Khoa hoc Tu nhién, Bai hoc Quéc gia Ha N6I
Vién Toan hoc, Vién Han lam Khoa hoc va Cong nghe Viet Nam

Pon vi tai tro e

Chuong trinh trong diém quéc gia phat trién Toan hoc glal ar
2021 dén 2030

S3 Théng tin va Truyén théng, thanh phé Da Nang

Quy D6i mdi sang tao Vingroup (VINIF), Vién Nghién cdu DU ||eu
I6n (VNCDLL) : g

Cong ty TNHH YAME VN




