GAN va diffusion

Trac nghiém 27 & Thuc hanh 2 (3 Chay trén Kaggle ¥ PDF bai

Model sinh anh (generative model) hoc tir mot tap anh roi tao ra anh méi giong
tap do. Bai nay hoc hai cach tiéu bi€éu. GAN cho hai mang thi nhau: mdt mang
sinh dnh giad, mot mang phan biét anh that v6i dnh gid. Diffusion hoc cach khir

nhiéu dan, bat dau tir mdt anh toan nhiéu ngau nhién. Cudi bai la cach danh gia

model sinh, vi vai anh trong dep chua chiitng minh dugc model sinh tot.

MUC TIEU

 Hiéu vai tro ctia generator va discriminator trong GAN.
Vi€t mot buée hudn luyén GAN.
« Tinh bu6c thém nhiéu va muc tiéu hoc cua diffusion.

« Sinh anh c6 diéu kién; so cac cau hinh véi seed va prompt c6 dinh.

Sinh mau khac véi du doan nhan

Classifier u6c lugng nhan theo anh. Model sinh can mé ta sy bién thién cta di liéu:
nhiing kiéu anh nao c6 thé xudt hién va xuat hién véi tan suat nao. Néu luon tra cting

mot anh dep, model bd mat sy da dang.

N6i theo xac suat, model phan biét (discriminative) hoc p(y | =), con model sinh
(generative) hoc chinh phan phéi dit liéu p(z), hoac p(z | ¢) khi c6 diéu kién ¢ nhu mot
cau mo ta, dé 14y dugc mau méi. GO “con meo doi mi len, vé mau nuéc” roi nhin mot

bttc anh méi, nhu DALLE hay Stable Diffusion, la sinh anh tr van ban.

Nguédn noise z khong phéi 16i can x6a: n6 cung cap bién thién dé cing mot prompt cho
nhiéu mau. Seed c6 dinh day s6 ngau nhién, nén hai seed cho hai noise khac nhau, con
cung seed trong cung diéu kién cho lai cung thi nghiém. “Cung diéu kién” gom ca model,
sampler, phién ban thu vién va phan cimng: d6i mot thi, anh c6 thé khac du seed gitr

nguyeén.
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https://www.kaggle.com/code/quangluduy/ai-canuc80k-5-8-gan-and-diffusion
http://127.0.0.1:56872/giao_trinh/pdf/bai-5.8.pdf

HOI NHANH
Mot doi gitr nguyén seed 7, prompt va model, chi dGi sampler, chay trén cing mot

may. Anh ra khac hén. Vi sao?
A Seed chi cé dinh cac s6 ngau nhién, con sampler déi cach di tif noise ti anh
8 D6i sampler lam seed bi bo qua, nén noise ban dau dugc lay lai ngiu nhién
c Cung seed thi phai cung anh, nén anh khac nghia la may dang tinh sai

D Mbi sampler di kém trong sé riéng, nén thuc chat model da bj doi

GAN: hai mang c6 hai muc tiéu

Generator G(z) bién noise thanh mau gia. Discriminator D(z) hoc phan biét mau thit
v6i mau do generator tao. Generator dugc cip nhat dé discriminator danh gia mau gia
nhu thit. Hai mang thay déi cung qua trinh, nén muc ti€éu ma mdt mang thay cling dang

thay déi.

Khi dling, chi con generator chay: trang web sinh khuoén mat gia chi can G bién noise

thanh anh, con D chi c¢6 ich ltc train.

budc G: gradient di qua D (D déng bang) vé G

[}
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[}
[}
[}
|
|
D that / gia

anh that

budc D: detach anh gia, chi cap nhat D

D hoc phan biét anh that v6i anh gid; G hoc qua gradient di xuyén D.
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Mot cach train thong dung dung binary cross-entropy. Discriminator mu6n nhan 1 cho
that, 0 cho gia:

Lp = —E,log D(z) — E,log(1 — D(G(2))).
V6i non-saturating generator loss, generator mudn fake duge D chidm 1
L = —E,log D(G(z)).

V6i D(G(z)) = 0.2, loss nay la —log 0.2 ~ 1.609; néu G day dugc diém lén 0.8 thi loss
con khoang 0.223. Phia D, cham 0.9 cho anh thit va 0.2 cho anh gia cho loss —1n 0.9 —
In0.8 ~ 0.33.

Cach viét minimax nguyén thty cho G cuc ti€éu E, log(1 — D(G(z))). Hai cach cung
huéng day D(G(z)) 1én, nhung khac nhau ¢ do 16n gradient. Viét D = o(a) v6i a la logit

cua fake:

0

s los(1=o(@) = ~ola). 1 (~logola)) = ~(1 - (o).

Dau train, D dé nhan ra fake nén D(G(z)) gan 0. Khi d6 cach viét minimax cho gradient
gan 0 (bao hoa) va G gan nhu ding yén, con non-saturating cho gradient c6 d6 16n gan 1.
Vivay code thuc hanh dung Ly = —E, log D(G(z)), tic BCE véi nhan “that” cho fake.

|gradient theo logit a| N
1 minimax: o(a)

tai D(G(z)) = 0.0
0.5 minimax 0.01
non-saturating 0.99

0 non-saturating: 1 - o(a)

Khi D bat duge anh gia, loss minimax gan nhu hét gradient; non-saturating
thi khong.
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HOI NHANH
Pau train, D dé nhan ra anh gid: D(G(z)) = 0.01. Tinh theo logit a ctia anh gia, do
16n gradient ctia log(1 — D), tic loss minimax, va ctia — log D, tic loss non-

saturating, lan lugt 1a bao nhiéu?
0.99 va 0.01
0.01 va 0.99
0.01 va 4.61

Bang nhau, vi hai loss cung day D(G(z)) 1én

Mot bude GAN that, nhung trén s6 mét chiéu

Tru6ce khi train GAN anh, nén kiém do thi gradient trén mot bai nho dén mic doc dugc
ting tham s6: dit liéu that la bon s6 quanh 2, 6 va D mbi mang la mot 16p tuyén tinh. Biéu
can nhin 1a tham s6 nao ddi 6 budc nao; gia tri loss ctia mot bude chua noi gi vé chat

lugng sinh.

Python

import numpy as np
import torch

from torch import nn

torch.set_num_threads(1)

torch.manual_seed(58)

generator = nn.Linear(1, 1)

discriminator = nn.Linear(1, 1)

optimizer_g = torch.optim.SGD(generator.parameters(), 1r=0.1)
optimizer_d = torch.optim.SGD(discriminator.parameters(), 1r=0.1)
real = torch.tensor([[1.7], [1.9], [2.11, [2.31])

noise = torch.tensor([[-1.1, [6.], [1.]1, [2.1D)

criterion = nn.BCEWithLogitsLoss()

g_before_d = generator.weight.detach().clone()
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optimizer_d.zero_grad()

fake = generator(noise)

real_logits = discriminator(real)

fake_logits = discriminator(fake.detach())

loss_d = criterion(real_logits, torch.ones_like(real_logits))

loss_d += criterion(fake_logits, torch.zeros_like(fake_logits))
loss_d.backward()

optimizer_d.step()

print("G unchanged during D step:", torch.equal(g_before_d, generator.weight))

print("D loss:", round(loss_d.item(), 4))

D loss 1.4571 gan 21n 2 ~ 1.386, muc ctia mdt D chdm 0.5 cho moi mau: D méi khéi tao
chua phan biét dugce that va gia. detach() & fake lam gradient ctia buéc D khong di vao

G. Budc tiép theo gilt trong s6 D nhung van can dao ham ctia D theo dau vao:

Python

d_before_g = discriminator.weight.detach().clone()
g_before_g = generator.weight.detach().clone()
for parameter in discriminator.parameters():
parameter.requires_grad_(False)
optimizer_g.zero_grad()
fake = generator(noise)
fake_logits = discriminator(fake)
loss_g = criterion(fake_logits, torch.ones_like(fake_logits))
loss_g.backward()
optimizer_g.step()
for parameter in discriminator.parameters():
parameter.requires_grad_(True)
print("D unchanged during G step:", torch.equal(d_before_g, discriminator.weight))
print("G changed during G step:", not torch.equal(g_before_g, generator.weight))
print("G loss:", round(loss_g.item(), 4))
print("hand loss for D(fake)=0.2:", round(-np.log(0.2), 4))

G loss 1.0656 (g véi trung binh nhan ctia D(G(z)) khoang e %6 ~ 0.34: D van

nghiéng vé “gid”, nén G con tin hiéu dé hoc. Dong cudi ki€ém lai s6 tinh tay & muc truéc.

Khéng dit no_grad() quanh D trong buéc G: nhu vdy sé cat duong gradient can vé G.
bong bang parameter D van gilr phép tinh theo fake. Ba dong kiém tham s6 phat hién
loai bug nay truéc khi chay mot GAN 16n.
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GAN c06 thé dao dong, discriminator qua manh hoidc generator chi sinh vai kiéu (mode
collapse). Loss G/D khong c6 quy tac “cang thidp dong thdi cang tot” gidng supervised

loss ¢6 dinh. Can xem chat lugng, da dang va metric phu hgp trén nhiéu seed.

HOI NHANH
Xba .detach() & budc D roi chay lai. Dong kiém van in 6 unchanged during D

step: True. Ta két luan dugce gi?
Bo detach() 1a an toan, vi phép kiém da in True
Trong s6 G khéng d6i, nhung .grad cta G da bj ghi
Phép kiém sai, trong s6 G that ra da bj cap nhat

C6 detach hay khong thi gradient budc D cling khéng téi duge G

HOI NHANH
O buéce G, ta boc dong fake_logits = discriminator(fake) trong

torch.no_grad(), con fake = generator(noise) van & ngoai. Chuyén gi xay ra?
G van hoc, vi fake dudc tao ngoai khéi no_grad
Code chay dudc nhung chi cap nhat D, vi D ndm trong khai
loss_g.backward() b&o 16i, vi loss khdng con néi téi G

G hoc cham han, vi gradient qua D bi thu nhé lai

Diffusion: hoc stra anh & nhiéu mirc nhiéu

Thay vi d6i dau hai mang, diffusion tao mot nhiém vu supervised tir di liéu: thém noise

da biét vao mau sach, roi hoc doan noise hodc dai lugng tuong duong. Lic sinh, bit dau
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tr noise va lam nhiéu buéc khir nhiéu theo scheduler da dinh nghia.

forward: thém nhiéu theo lich B clia bai; sinh anh 1& hoc di ngudc chiéu nay

Thém nhiéu dan qua 40 mirc, dén cudi anh gan nhu chi con nhiéu.

- \ ’ X X ’ — t 7 L2 1 [IPNg x X
bat B; la miic nhiéu moéi buéce, oy = 1 — B¢, & = [[,-; as. Co thé lay truc ti€p mau nhiéu
¢ thoi diém ¢:

T =V xo + V1 — e, e ~ N(0,1).

xo 1a dit liéu sach; ¢ 1a mitc noise, khdong phai epoch. Hé s6 can bac hai phan phoi phan

phuong sai cho tin hiéu va noise. Khi a&; gan 1, gitt nhiéu tin hiéu; gan 0, mau gan noise.

Noise predictor can nhén ca z; va t vi cing mot gia tri nhiéu 6 mic khac c6 y nghia
khac; t thuong dugc dua vao mang bing embedding sin/cos nhu ma hoa vi tri  bai 3.9.
Khi &; — 0, z; tién vé N (0, I') bat ké zg; v6i 8 = 0.02 khong déi, sau 50 bude @ =
0.98%0 ~ 0.36.

hé soé trong x_t .
1 V(1 - &): nhiéu

0.5

A8
Vva: tin hiéu

0 10 20 30 39
muc nhiéu t

Hé s6 tin hiéu gidm dan, hé s6 nhiéu tang dan theo mirc nhiéu.
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Vidu:v6ixg = 2,04 =0.64,e =0.5,tacox; =0.8-2+0.6-0.5 = 1.9. Target khi train
noise predictor 1a 0.5, khong phai 2. Khi c6 du doan noise €, c6 thé uéc lugng sach bing
(zt — /1 — a€)/+/au; day chua phai toan bd sampler.

Python

clean = 2.0

alpha_bar_example = 0.64

epsilon_example = 0.5

noisy = np.sqrt(alpha_bar_example) * clean

noisy += np.sqrt(l - alpha_bar_example) * epsilon_example

estimated_clean = (noisy - np.sqrt(1l - alpha_bar_example) * epsilon_example)
estimated_clean /= np.sqrt(alpha_bar_example)

print("noisy:", round(noisy, 4))

print("reconstruction with known noise:", round(estimated_clean, 4))

Ta dung noise thit & dong khoi phuc, nén két qua 2 la ki€m dai s6, khong phai model da

hoc khir nhiéu. O Itic sinh, anh sach chua biét va noise phai dugc model uéc lugng.

HOI NHANH
Trong vi du & trén c6 zo = 2, @; = 0.64, ¢ = 0.5 va z; = 1.9. MOt mau train cta

noise predictor gdbm dau vao va target nao?
A Pauvao (zy = 2, t), target z, = 1.9
8 PAauvaoz; =1.9, bot, targete = 0.5
¢ Pauvao (z, = 1.9, t), target z, = 2

D Pauvao (z; = 1.9, t), target e = 0.5

Train noise predictor trén CPU véi dit liéu mot chiéu

Thi nghiém sau train thit mot noise predictor trén di liéu mdt chiéu: méi mau sach nam

quanh —2 hodc +2, mtc nhiéu 1ay ngau nhién trong 40 mirc (chi s6 0-39), MLP nhin z;
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cung chi s6 muc chia cho 39 va doan e. Co ch€ giong hét khi train trén anh; chi khac la

xo 1a mot s6 thay cho tensor anh, va mang la MLP thay cho U-Net.

Loss la MSE gita € va du doan. DDPM xuat phat tir muc tiéu likelihood; sau khi rat gon,
moi s6 hang thanh binh phuong sai s6 gilia € va ey(x;, t) nhan mot trong s6 theo ¢, va bai

bao bo trong s6 4y dé dugc MSE don gian trén noise.

Python

torch.manual_seed(580)

steps = 40

betas = torch.linspace(0.01, 0.15, steps)

alpha_bars = torch.cumprod(l - betas, dim=0)

denoiser = nn.Sequential(nn.Linear(2, 24), nn.Tanh(), nn.Linear(24, 1))

optimizer = torch.optim.Adam(denoiser.parameters(), 1r=0.01)

def make_noisy_batch(count):
clean = (torch.randint(®, 2, (count, 1)) * 4 - 2).float()
clean += 0.2 * torch.randn(count, 1)
times = torch.randint(0, steps, (count,))
eps = torch.randn(count, 1)
kept = alpha_bars[times, None]
noisy = kept.sqrt() * clean + (1 - kept).sqrt() * eps

inputs = torch.cat([noisy, times[:, None]l / (steps - 1)1, dim=1)

return inputs, eps

valid_inputs, valid_noise = make_noisy_batch(128)
with torch.no_grad():
before = nn.functional.mse_loss(denoiser(valid_inputs), valid_noise).item()
for update in range(250):
inputs, targets = make_noisy_batch(64)
optimizer.zero_grad()
loss = nn.functional.mse_loss(denoiser(inputs), targets)
loss.backward()
optimizer.step()
with torch.no_grad():
after = nn.functional.mse_loss(denoiser(valid_inputs), valid_noise).item()
zero_baseline = valid_noise.square().mean().item()
print("noise MSE before/after:", round(before, 4), round(after, 4))
print("zero predictor MSE:", round(zero_baseline, 4))
print("last alpha_bar:", round(alpha_bars[-1].item(), 4))
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MSE giam tir 0.9092 xudng 0.3434, thap hon nhiéu so véi baseline ludén doan 0 (0.9815):
model da hoc. O mitc cudi, @ = 0.0342: tin hiéu chi con hé s6 v/0.0342 ~ 0.18, nén mau &

mic nay da gan noise chuan.

Xo t =28 t =

| _..||“ | ‘| ““
-2 2 0

-2 0 2 -

20 t = 39
|‘ |‘|‘ ||||||||. _.||||l||||‘““ ‘| “““llll“ll .......
2 -2 0 2

hai cum quanh *2 nhoe dan thanh mét phan phéi chuan

Hai cum dit liéu nhoe dan thanh mét phan phai chuin.

MSE khéng thé vé 0, vi ciing mot z; ¢6 thé dén tir nhiéu cip (o, €). O mitc nhiéu thap,
noise nhé hon do 1éch tu nhién cta xy quanh +2 nén khong tach dugc; 6 mic giia,
khong biét z; dén tir cum —2 hay +2. Con s6 nay do viéc doan noise; chat lugng mau

sinh con phu thudc sampler va can danh gia riéng.
HOI NHANH
O mot mitc t c6 a; = 0.001, noise predictor doan e tir z; dé& hay kho?
A D@, viz; ~ €, gan nhu doc thdng dudc noise
8 Khé nhat, vi tin hiéu gan mat hét, khédng con gi dé dua vao
¢ Khéng xac dinh, vi phai biét £ mdi tinh dudc e

D Kho, vi noise I16n nén MSE & muc nay ludn I8n nhat
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MSE trén noise

T e - luén doan 0

0.5

denoiser da train

0 10 20 30 39
muc nhiéu t

Sai s6 doan nhiéu theo tiing mirc: kho & mirc thip va muc gitra, dé & mic cao.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

2

-4 -2 0

4 4 2 0 2 4
muc 40: diém xuat phat ay ti N(0, 1) sau 12 budc khir nhiéu, con muc 28
” 2 0 2 4 ” B 2 0 2 4
sau 24 budc khir nhiéu, con muc 16 muc 0: hai cum quanh -2 va +2, nhu dU liéu train

Sampler DDPM dung noise predictor da train ctia bai: 4000 diém tu noise
chuan dan tach vé hai cum #2.

T noise predictor dén model sinh c6 diéu kién

Sampler bat dau tit zp ~ N (0, I) va dung du doan noise & tiing muc dé di vé

xr_1,...,xo; tuy scheduler, mdi budc c6 thé thém mot lugng noise mdi.

Lap cong thic khodi phuc zy 6 trén khong phai la DDPM: hé s6 va phuong sai ctia buéc
reverse phai khép lich nhiéu da dung khi train (DDPM §3.2 vi€t dii cac hé so nay). Moi
budc 1a mot 1an goi denoiser, va bu6ce sau can két quéa bude trude: 50 budce 1a 50 lan

forward ndi ti€p cho mdt anh, trong khi generator GAN chi can mot.
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Diffusion c6 diéu kién chir dua embedding ctia prompt vao denoiser, thudng qua cross-

attention.

Latent diffusion (ho Stable Diffusion) chay ca qua trinh trong latent nén ctia anh:
encoder ctia moOt autoencoder nén anh, khir nhiéu dién ra trén latent, decoder bién
latent cuoi thanh pixel. Stable Diffusion 1.x dung latent 64 x 64 x 4 cho dnh 512 x 512 x

3, nén moi lan goi denoiser ré hon nhiéu.

HOI NHANH
Dung latent 64 x 64 x 4 thay cho &nh 512 x 512 x 3. Mdi lan goi denoiser x Iy it

hon bao nhiéu 1an s6 gia tri?

A 8lan
B 48lan
¢ 64lan
D 192 lan
encoder ) madi lan goi denoiser
512x512x3 ) R
it hon 48 1an
64x64x4
786 432 sb 16 384 s

Khir nhiéu trén latent it hon 48 lan s6 so véi anh goc.

Classifier-free guidance (CFG) diéu khién mtrc bam prompt. Méi buéc goi denoiser hai

lan, co6 prompt ¢ va khong prompt &, réi ddy du doan ra xa ban khong diéu kién:

€ = Gﬁ(xtata @) +w [EQ(xtata C) - GG(mtata @')] .
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w = 11a du doan c6 diéu kién thudng. w 16n hon lam anh bam prompt hon, déi lai da
dang giam va mau, chi tiét co thé qua gat; méi buée cling tén gap doi. Model hoc cé hai
ché do nhd khi train bé prompt 6 mdt phan mau. Vi du e khong prompt 0.1 va ¢ prompt
0.4 v6iw = 5cho 0.1 +5-0.3 =1.6. S0 bubc, sampler, kich thuéc, w, seed va prompt
déu can ghi khi so két qua.

c6 prompt (w =1) e=¢egp +w (e_c - £0)

khong prompt w I8n: bam prompt hon,
kém da dang, ton gap doi

Guidance di ti€p w 1an theo huéng tir du doan khdng prompt sang c6 prompt.

Script ctia chuong dua quy trinh nay vao mét 1énh: local_assets.py --task diffusion
kiém goi diffusers va transformers, thu muc pipeline c6 model_index. json, prompt va

dudng dan anh ra; khong co6 --run thi chi kiém diéu kién roi dung.

Vi --run, script nap pipeline (tokenizer, text encoder, U-Net, VAE, scheduler, weights
safetensors) & ché€ d6 offline trén CPU float32 va sinh mot dnh 256 x 256 bang 10 budc
v6i seed 5, khong ghi de anh cli. MOt anh nhu vy xac nhan duong nap va inference chay

dugc; so chat lugng hai cdu hinh can ca by prompt va seed, nhu muc sau.

Panh gia model sinh

FID so phan phdi feature (1ay tir mot mang phan loai pretrained) ctia anh sinh v6i anh
that. FID cang thap cang tot, nhung can hang nghin mau va cach tinh nhat quan gitra cac
lan so: 500 anh méi model 1a qua it, va FID tinh trén s6 mau khac nhau khong so duge

vGi nhau.
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Sinh dir liéu dé train classifier can kiém nhan, trung 13p va mitc kh6p mién anh that.
Model sinh hoc tir dit liéu nguon, cé thé 1ap ndi dung hodc thién léch; anh sinh khong tu

la bang chiing vé thé gidi that.

HOI NHANH

Ta so hai cdu hinh sampler. Cau hinh A cho 4 anh dep nhét chon tir 200 lan chay.
Cau hinh B cho 4 anh ctia seed 0 dén 3. A trong dep hon. So thé nao méi cong
bing?

Chon A, vi anh dep nhéat cho thdy gidi han trén cla cdu hinh
Lay anh dep nhat trong 200 1an chay cua ca hai cau hinh réi so
Dung cung prompt va seed, sinh nhiéu mau, do ca chat lugng I4n da dang

B& anh di, so loss train cla hai cau hinh

Khi di thi
Uéc lugng thoi gian: s6 anh x s6 buée x mot 1an goi denoiser, gap dbi khi bat CFG.
So cdu hinh trén cting bo prompt va seed, mdi lan ddi mot thi.

Anh sinh chi dung cho train; validation va test gitr anh that.

Tém tit
Model sinh hoc phan phoi di liéu; noise va seed tao ra su da dang.

GAN: D hoc phan biét that/gid, G hoc lta D; hai bu6c cip nhét luan phién, phai dung
duong gradient (detach & buéc D) va kiém da dang.

Diffusion hoc doan noise ¢ nhiéu mitc biang MSE, r6i sinh biang nhiéu bu6c khir nhiéu

theo scheduler.
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 Latent diffusion lam méi buéc ré hon; guidance dé6i da dang 1ay mitc bam prompt.

« Danh gia model sinh can nhiéu mau, cing prompt va seed; vai anh dep chua du.

Kiém tra cudi bai

CAU 1
Forward diffusion hai buéc: T1 = /01 Ty + 4/ 1l—oa€¢ va Ty = Joasx1 + /1 —as e
, VOi €1, €2 ~ N(0,1) doc lap, a1 = 0.9, az = 0.8. Phan phdi ctia z2 khi biét 2o cd

mean va phuong sai bao nhiéu?
A Mean v/0.72 o, phudng sai 0.28
B Mean +/0.72 2y, phuong sai 0.30
t Mean 0.72 xp, phuong sai 0.28

D Mean 0.72 xp, phuong sai 0.30

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 2 - Part 3.1.1
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CAU 2
Lich nhiéu ¢6 0 < a¢ < 0.99 v6i moi ¢. Khi t — oo, phan phoi ctia ; khi biét zg ti€n

toi dau?
N (=g, 1), tin hiéu gilf nguyén va noise céng thém vao
N (0, o), phuang sai tdng khong gidi han
N (0, 1), khéng con phu thudc vao x,

N (0, 0), moi m&u don hét vé diém 0

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 2 - Part 3.1.3

CAu 3
KL divergence do d6 khac nhau gitra hai phan phoi, va biang 0 khi chiing trang
nhau. V6i hai Gaussian mot chiéu, Dgr, (N (1, 07) | N (p2,03)) = In 2

2 2

+ — 2 A , A A ’ , ’

e (;‘;2 ) % O mdt budce reverse, phan phoi dich c6 mean 1.30, model c6 mean
2

1.10, hai bén cung phuong sai 0.04. KL bang bao nhiéu?
0.04
0.5
1.0

2.5

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 2 - Part 3.2.1-3.2.5
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https://www.usaaio.org/attachments/past-problems/2026/usaaio-2026-round-2-day-2-problems.pdf#page=4
https://www.usaaio.org/attachments/past-problems/2026/usaaio-2026-round-2-day-2-problems.pdf#page=4

CAU 4
Noise predictor €p(z:,t) cho anh la mot U-Net. Pau vao z: c6 shape (B, C, H, W),
dau ra cung shape. Nén dua budc ¢ vao mang bang cach nao?

B6 t, vi mang du sau sé tu doc muc nhiéu ti do hat cla x;

Train mot mang riéng cho mai t, Itc sinh thi chon mang theo ¢

Cong t/T vao noise du doan & dau ra, sau khi mang chay xong

Ma héa t thanh vector réi cdng vao feature map cla cac khoi

PHONG THEO ) USA-NA-AIO 2026 - Vong 2 - Ngay 2 - Part 3.3

CAU S5
bé cho 30 phut dé sinh 600 anh trén mdt GPU. Generator ctia GAN tao mdt anh
trong 15 ms. Pipeline diffusion diing 50 bu6c, méi budc goi U-Net mot lan mat 40

ms, khong dung CFG. Diffusion mat bao lau d€ sinh xong, va vi sao chdm hon GAN?
Khoang 20 phut, vi méi &nh can 50 1an goi mang néi tiép nhau
Khoang 20 phut, vi model diffusion cé nhiéu tham s6 hon
Khoang 24 giay, vi méi anh chi can mét Ian goi U-Net

Khoang 24 giay, vi cac budc khif nhiéu chay song song

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 255
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https://www.usaaio.org/attachments/past-problems/2026/usaaio-2026-round-2-day-2-problems.pdf#page=6
https://aisingapore.org/wp-content/uploads/2026/04/NOAI-2026-Preliminary-Round-Assessment-300-MCQs-Google-Forms.pdf#page=91

CAu 6
O mot bubce sinh, denoiser cho ey(zt,t, I) = 0.2 khi khong c6 prompt, va
eg(x¢,t,c) = 0.5 khi c6 prompt. Véi classifier-free guidance w = 3, noise dung cho

buéc nay 1a bao nhiéu? w 16n c6 tac dung gi?
1.5, va sampling nhanh haon vi can it budc hon
1.5, va anh bam prompt hon, déi lai kém da dang
1.1, va anh bam prompt hon, déi lai kém da dang

1.1, va sampling nhanh han vi can it budc hon

PHONG THEO ) NOAI 2026 Singapore - Vong sd loai - Cau 254

CAu 7
GAN sinh khuon mit sic nét, nhung 64 mau tir 64 seed khac nhau gan nhu cting

mot guong mit, du dir liéu that rat da dang. Diéu nay noi lén gi?
Anh sdc nét chiing td G da hoc dugc phan phéi di liéu
Loss cla G van dang gidm, nén train thém thi hién tugng sé tu hét
Noise z c6 qua it chiéu, tdng sé chiéu clia z chac chan suia dudc

Pay 1a dau hiéu mode collapse, can do dd da dang va doé phu cla phan phéi
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CAu s

MOt doi viét optimizer_g = torch.optim.S6D(list(generator.parameters()) +
list(discriminator.parameters()), 1r=0.1),va 6 buéc G khong dong bang D.
Phan con lai gitt nhu code ctia bai. Dong kiém nao 16 ra 16i, va D bi diy theo huéng

nao?
Khéng dong nao 18, vi optimizer_g van chi cip nhat G
D unchanged during G step in False, va D bi day goi anh gia la that
D unchanged during G step in False, va D hoc tach anh gia ré hon

G changed during G step in False, vi gradient bi chia sang D

CAU 9
Mot noise predictor nhé co6 MSE doan noise trén batch kiém tra, cting quy téc sinh
dir liéu va cung lich nhiéu, giam tir 1.0 xuéng 0.6 sau khi train. Bang chiing nay cho

phép két ludn diéu gi?
Model doan noise t6t hon trén phan phéi va lich nhiéu da kiém
Anh do sampler diing model nay sinh ra dep hon khoang 40%
Model dung dugdc ngay vSi mét lich nhiéu khac ma khéng can train lai

Sampler hoan chinh da chay dung, vi MSE noise da giam
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CAuU 10
Doi ¢6 300 anh thit c6 nhan. Ho sinh thém 3000 anh bang diffusion theo prompt
clia ting 16p, tron tit ca, roi chia ngau nhién 80,/20 thanh train va validation.

Validation accuracy tang tur 71% 1én 90%. Con s6 nay c6 dang tin khong?
A Bang tin, anh sinh gitp thém 19 diém, nén ndép ngay cau hinh nay
8 Dang tin, nén sinh thém anh cho dén khi validation ngiing tdng
¢ Dang tin, vi validation c6 ca anh that 1an anh sinh

D Chua tin dudc, phai cham lai trén validation chi gém anh that

Poc thém
« Goodfellow va cong su — Generative Adversarial Networks: doc hai vai tro va phan biét
minimax v6i loss generator thuc hanh.

» Ho, Jain, Abbeel — Denoising Diffusion Probabilistic Models: doc forward noise, noise

prediction va reverse sampler.

« Rombach va cong su — High-Resolution Image Synthesis with Latent Diffusion Models: doc vi

sao khir nhiéu trong latent va cach dua prompt vao qua cross-attention.

e Ho, Salimans — Classifier-Free Diffusion Guidance: doc cach train mot model cho ca hai ché
d6 va danh déi gitra mirc bam diéu kién véi da dang.

« Diffusers — Stable Diffusion pipelines: ddi chiéu diéu kién, sampler va cach nap pipeline khi

co asset.

Tai goi recipe ctia chuong — gom cac module phu va huéng dan chuan bj asset.
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