High-level Architecture

Trai ning pipeline
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Moi quan hé gilta cac thanh phan

1. Training Pipeline tao ra mé hinh » ddy vao Model Registry.

2. Deployment Pipeline |dy m6 hinh tir registry - trié€n khai trén AWS - cung cap API
inference.

3. Traffic Data cap nhat ground truth — dung dé cai thién mo hinh qua feedback loop.

Dudi day la gidi thich chi tiét ting thanh phan trong kién tridc ban cung cap, dugc chia theo 3
pipeline chinh:

1. Training Pipeline (Quy trinh huan luyén mé hinh)

Dataset
e Y nghia: Tap dit liéu dau vao dé huan luyén mé hinh Al/ML.
 Chi tiét:
o C6 thé bao gom dt liéu lich st giao théng (vi du: hinh dnh camera, cam bién, d{ liéu
GPS).

o Thuong dugc chia thanh train/validation/test sets.
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Data processing

« Y nghia: Giai doan tién x ly dit liéu thé.

e Chi tiét:
o Lam sach dir liéu: Loai bd nhiéu, gia tri thi€u, di liéu trung lap.
o Chuan héa: bua dir liéu vé cung dinh dang (vi du: resize anh, scaling sé liéu).
o Feature engineering: Tao dac trung mdi (vi du: thoi gian cao diém, thoi tiét).

Training

e Y nghia: Hudn luyén mé hinh hoc may tir dit liéu da xi ly.
« Chi tiét:
o SU dung cac thuat todn nhu Neural Networks, Random Forest, SVM...
o Muc tiéu: Hoc cac patterns tir dir liéu giao théng (vi du: du dodn Un tac).

Evaluation

« Y nghia: Danh gia hiéu suat mé hinh.
 Chi tiét:
o Dung metrics nhu Accuracy, Precision, Recall, Fl-score (v4i bai toan phan loai)
hoac MAE, RMSE (vdi bai todn hoi quy).
o Ki€ém tra overfitting/underfitting bang validation set.

Registration
e Y nghia: Luu trlr m6 hinh da huan luyén vao kho quan ly.
e Chi tiét:
o Model Registry (vi du: MLflow, AWS SageMaker Model Registry) gilp versioning,

tracking.
o Cho phép trién khai lai mé hinh cli néu mé hinh mdéi hoat dong kém.

2. Deployment Pipeline (Quy trinh trién khai mo
hinh)

Data capturing

e Y nghia: Thu thap dit liéu méi tr hé théng thuc té.
e Chi tiét:
o Vi du: Anh tir camera giao théng, dit liéu cdm bién IoT.
o Cé thé sir dung Kafka hoac AWS Kinesis dé xu ly real-time.

Inference endpoint

Y nghia: Diém két néi dé goi md hinh du doan.
e Chi tiét:



o Trién khai dudi dang APl (REST/gRPC) hoac serverless function (AWS Lambda).
o Nhén input (vi du: anh giao théng) - tra két qua (vi du: mdc dé un tac).

AWS

e Y nghia: Nén tang cloud dé trién khai hé théng.

e Chi tiét:
o SageMaker: Huan luyén va trién khai mo hinh.
o EC2/Lambda: Chay inference.
o §3: Luu trit d{ liéu.

Model

« Y nghia: M6 hinh d& duoc huan luyén san sang trién khai.
 Chi tiét:

o Dugc lay tr Model Registry trong Training Pipeline.

o Dong gdbi thanh container (Docker) dé deploy.

Model Registry

Y nghia: Kho luu trit cac phién badn mé hinh.

« Chi tiét:
o Theo dbi metadata: Hiéu suat, ngay huan luyén, nguai tao.
o Hb tro rollback néu can.

3. Traffic Data (Dt liéu giao thong)

Ground truth

e Y nghia: D{t liéu thuc t&€ dugc gadn nhan chinh xac.

 Chi tiét:
o Vi du: Anh giao thdng dugc canh sat gan nhan "ket xe" hoac "thdng thodng".
o Dung dé so sanh véi két qua du doan ctia mo hinh.

Traffic data and labels

e Y nghia: D{t liéu thé + nhan tuong Gng.
e Chi tiét:
o Dir liéu: Luu lugng xe, téc do di chuyén, thai gian.
o Nhan: Mirc d6 un tac (0-10), loai su ¢6 (tai nan, dudng hu héng).

Testing

Y nghia: Kiém th&r md hinh trén dir liéu méi.
 Chi tiét:
o A/B testing: So sdnh mo hinh cl vs mdi.



o Canary deployment: Trién khai th&r nghiém trén moét phan hé thong.

Reports & Metrics and reports

Y nghia: Do ludng hiéu qua va bao céo.
e Chi tiét:
o Metrics: Precision/Recall cila mé hinh, do tré inference.
o Reports: Xuat file PDF/CSV hoac dashboard (Power BI, Grafana).
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