Tong Quan Qui Trinh Pipeline
Huan Luyén M6 Hinh
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Day la m6t quy trinh (pipeline) huan luyén mé hinh hoc may theo phuong phap Cross-
Validation (kiém tra chéo), thuong dugc si dung dé danh gid hiéu suadt moé hinh mot cach én dinh.
Dugi day la gidi thich chi tiét ting budc:

1. To6ng quan

Pipeline nay mé ta quy trinh K-Fold Cross-Validation, trong dé:

e Tap dit liéu (dataset) dugc chia thanh K phan (folds) bang nhau.

e M6 hinh dugc huan luyén K 1an, méi 1an sir dung K-1 folds dé train va 1 fold con lai dé
validation.

e Muc tiéu: DPaAm bao md hinh khéng bi overfitting va danh gid khach quan trén toan bd dir
liéu.

2. Gidi thich tung thanh phan
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a. Split dataset

« Y nghia: Chia tap d{r liéu thanh K folds (phan).
 Chi tiét:
o Vi du: VGi K=5, dit liéu dugc chia thanh 5 phan, moi phan chilra 20% dit liéu.
o C6 thé chia ngau nhién hoac theo ty 1& I6p (stratified splitting) cho bai todn phan
loai.

b. For each fold...

Y nghia: Lap lai quy trinh train/validation trén tirng fold.
 Chi tiét:
o MGi vong lap chon 1 fold lam validation set, K-1 folds con lai lam training set.
o Vidu: Lan 1: Fold 1 la validation, Folds 2-5 |a train; Lan 2: Fold 2 la validation, Folds
1,3-5 la train...

c. Transform dataset

e Y nghia: Tién x{r ly di liéu trudc khi hudn luyén.
 Chi tiét:
o Chuan héa dir liéu (scaling, normalization).
o X{r ly gid tri thiéu (imputation), ma hda categorical features.
o Luu y: Quy trinh transform phai dugc ap dung riéng cho train/validation dé tranh
data leakage.

d. Train model

e Y nghia: Hudn luyén mé hinh trén tap train.
 Chi tiét:
o SU dung thuat todn nhu Random Forest, SVM, Neural Network...
o Cé thé tinh chinh hyperparameter (néu dung két hop véi
GridSearch/RandomSearch).

e. Evaluate model

« Y nghia: Danh gid mé hinh trén tap validation.
e Chi tiét:
o Tinh cac metrics: Accuracy, Precision, Recall (bai todn phan loai) hoac MAE, RMSE
(bai toan hoéi quy).
o Luu lai két qua dé téng hgp sau K Ian chay.

f. Model assets

Y nghia: Céc tai nguyén lién quan dén md hinh sau huan luyén.
o Chi tiét:
o File trong s6 (weights), ki€n trdc mé hinh (architecture), logs.



o Metadata: Hyperparameters, thai gian huan luyén.

g. Register model

Y nghia: Luu trit mé hinh vao Model Registry.

o Chi tiét:
o Dung c6ng cu nhu MLflow, AWS SageMaker Model Registry.
o Quan ly versioning (phién ban), ddnh ddu moé hinh tét nhat.

h. Model registry

« Y nghia: Kho luu trit tdp trung cdc mé hinh da huén luyén.

 Chi tiét:
o Cho phép trién khai (deploy) mo hinh tur registry 1én production.
o Hb tro rollback néu mé hinh méi cé van dé.

3. Luong hoat ddéng cua pipeline

1. Chia dir liéu - K folds.
2. Véi moi fold:
e Transform dir liéu train/validation.
e Train mo hinh trén train set.
e Evaluate trén validation set.
3. Tong hop két qua tir K 1an evaluate dé tinh dé én dinh cla m6 hinh (vi du: mean
accuracy + do léch chuan).
4. Luu mo hinh tét nhat vao Model Registry dé trién khai.

4. Ung dung thuc té

e Cross-Validation dac biét hitu ich khi:
o D{r liéu it, can tan dung toi da dé danh gia mé hinh.
o Tranh overfitting do chia ngau nhién 1 lan (train-test split thong thuong).

e Vi du: Dy doan luu lugng giao théng dua trén dir liéu cdm bién, véi K=5 d€ dam bdo mé
hinh hoat dong tét trén moi khu vuc.
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