Lé Dinh Quy — B21DCCN636

Ho va tén: Lé Binh Quy
Ma sinh vién: B21DCCN636
L&p: CQO2

1. Compare accuracy of 5 models
Db chinh xac ctia cdc mé hinh:

kNN: 0.6948

SVM (Linear): 0.7597

SVM (RBF): 0.7338

Logistic Regression: 0.7532

Deep Learning: 0.7338

2. Vizualize the accuracy in plots lines-chart

So sanh dd chinh xac cia 5 mo hinh
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3. Deploy the models and use interface to allow users entering
features, select model for showing the results

+> Docker:

& Containers

Images
@ Images View and manage your local and Docker Hub images

Volumes

%  Builds Local Hub repositories

.
%  Docker Hub 3.18 GB / 0 Byles inuse | images Last refresh: 3 hours ago O

®,  Docker Scout
Q search )

&> Extensions

O Name Tag Image ID Created Size Actions

0 diabetes-api latest 4a625affal04 3 hours ago 3.18GB [

Showing 1 item

Walltheniimbha ~
RAM 1.14 GB CPU 0.00% Disk: —.~ GB used (limit -~ GB) >_ Terminal (D New version available




Lé Dinh Quy — B21DCCN636

Diabetes Prediction

Pregnancies: 6

Glucose: 148

Blood Pressure: 72

Skin Thickness: 35

Insulin: 0

BMI: 336

Diabetes Pedigree: | 0.62

Age: 50

Select Model: KN v

Prediction: Diabetic (Probability: 0.60)
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Diabetes Prediction

Pregnancies: 6

Glucose: 148

Blood Pressure: 72

Skin Thickness: 35

Insulin: 0

BMI: 336

Diabetes Pedigree: | 0.62

Age: 50

Select Model: \ SVM (Linear) v\

Prediction: Diabetic (Probability: 0.72)
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Diabetes Prediction

Pregnancies: 6

Glucose: 148

Blood Pressure: 72

Skin Thickness: 35

Insulin: 0

BMI: 33.6

Diabetes Pedigree: | 062

Age: 50

Select Model: \ SVM (RBF) v\

Prediction: Diabetic (Probability: 0.83)
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Diabetes Prediction

Pregnancies: 6

Glucose: 148

Blood Pressure: 72

Skin Thickness: 35

Insulin: 0

BMI: 336

Diabetes Pedigree: |0.62

Age: 50

Select Model: ‘ Logistic Regression V|

Prediction: Diabetic (Probability: 0.77)
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Diabetes Prediction

Pregnancies: 6

Glucose: 148

Blood Pressure: 72

Skin Thickness: 35

Insulin: 0

BMI: 336

Diabetes Pedigree: | 062

Age: 50

Select Model: ‘ Deep Leaming V‘

Prediction: Diabetic (Probability: 0.92)

+> Code:
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v ASSIGMENT 3 BB S

app-py
diabetes_model_improved.h5

diabetes_model.h5

rACirk

dl_model.h5
Dockerfile
knn_model.pkl
log_reg_model.pkl
scaler.pkl
svm_linear_model.pkl
svm_rbf_model.pkl
train_and_cq

train_model_improved.py

[>e
5d
e
5d
5
e
e
e

train_model.py

“ ASSIGMENT_3
> IR backend
~ g frontend
> M8 node_modules
~ i@ public
index.html
script.js
style.css
09 package-lock.json
() package.json

Server.js

+> Import thuv vién:
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import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.neighbors import KNeighborsClassifier

from sklearn.svm import SVC

from sklearn.linear_model import LogisticRegression
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Dropout
from sklearn.metrics import accuracy score

import joblib

+> Chuan bj va x(r ly dit liéu:

00

url = "http /raw thubu ~content.com/jbrow e/Dat ster/ indians-diabetes.data.csv"

columns =

df.drop(“Outcome”, axis=1).values
df["Outcome"].values
_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

scaler = StandardScaler()
X_train_scaled = scaler.fit_transform(X_train)
X_test_scaled = scaler.transform(X_test)
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+> Huan luyén mé hinh:

knn = KNeighborsClassifier(n_neighbors=5)
knn.fit(X_train_scaled, y_train)

knn_pred = knn.predict(X_test_scaled)
knn_accuracy = accuracy_score(y_test, knn_pred)
joblib.dump(knn, "knn_model.pkl")

svm_linear = SVC(kernel="linear", probability=True, random state=42)
svm_linear.fit(X_train_scaled, y train)

svm_linear_pred = svm_linear.predict(X_ test scaled)
svm_linear_accuracy = accuracy_score(y_test, svm_linear_pred)
joblib.dump(svm_linear, "svm_linear_model.pkl")

svm_rbf = SVC(kernel="rbf", probability=True, random_state=42)
svm_rbf.fit(X_train_scaled, y_train)

svm_rbf_pred = svm_rbf.predict(X_test_scaled)

svm_rbf_accuracy = accuracy_score(y_test, svm_rbf pred)
joblib.dump(svm_rbf, "svm_rbf model.pkl™)

log reg = LogisticRegression(max_iter=1000, random state=42)
log reg.fit(X_ train_scaled, y_train)

log reg pred = log reg.predict(X_ test scaled)
log_reg_accuracy = accuracy_score(y_test, log_reg pred)
joblib.dump(log_reg, "log_reg_model.pkl™)

def create_dl_model():
model = Sequential([
Dense(128, activation="relu", input_shape=(X_train_scaled.shape[1],)),
Dropout(0.3),
Dense(64, activation="relu"),
Dropout(©.3),
Dense(32, activation="relu"),
Dense(16, activation="relu"),
Dense(1, activation="sigmoid")
D
model.compile(optimizer="adam”, loss="binary_crossentropy”, metrics=["accuracy"])
return model

10
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+> Lwru mo hinh va so sanh:

dl_model = create_dl_model()

dl_model.fit(X_train_scaled, y_train, epochs=100, batch_size=1@, verbose=0, validation_split=0.2)
dl_pred_prob = dl_model.predict(X_test_scaled, verbose=8)

dl_pred = (dl_pred_prob > 0.5).astype(int)

dl_accuracy = accuracy_score(y_test, dl_pred)

dl_model.save("dl_mc .h5")

joblib.dump(scaler,

accuracies = {
"kNN knn_accuracy,

)": svm_linear_accuracy,
svm_rbf_accuracy,
*: log_reg_accuracy,
dl_accuracy

print("Pd chinh xac cua cac mé hinh:")
for model_name, accuracy in accuracies.items():
print(f"{model_name}: {accuracy ")

.figure(figsize=(10, 6))
.plot(list(accuracies.keys()), list(accuracies.values()), marker='o', linestyle='-', color=
.title("So k chinh xac cua 5 mdé hinh")
.xlabel(
t.ylabel("E
.grid(True)
.ylim(e, 1)
plt.show()

print("Pd luu tat ca mé hinh va scaler thanh

11
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+> app.py:

import

app = F K name__)
app)

scaler

knn

svm_linear =

svm_rbf =

log_reg

d1_model tf.keras.models,load_model("”

@app.route("/p , methods=["POST"])
predict():
data = t.json
features np.array(data[ "1).reshape(1, -1)
model . 1"]
scaled_fe res scaler.transform(featur

if model_:

pred = knn.predict(scaled_features)[@]

prob = knn.predict_proba(scaled features)[@][1] if pred e knn.predict_proba(scaled_features)[@][@]
elif mode hoice == linear":

pred = svm_linear.predict(scaled_features)[@]

prob = i .predict_proba(scaled featur [@][1] if pred == else svm_linear.predict_proba(scaled_features)[@][@]
21if model

svm_rbf.predict_proba(sc L: e svm_rbf.predict_proba(scaled_features)[@][e]
hoic r

s)[e]
caled_features)[@][1] if pred == 1 else log_reg.predict_proba(scaled_features)[@][@]
elif "
pred_prob yrel[e]
pred = 1 if pred_prob
prob = pred_prob

turn jsonify({"e

result = "Diabetic" if pred
return jsonify({"r

if __name__

app.run(hos

12
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+Frontend/index.html:

charset=
Diabetes Prediction
rel="stylesheet"” href="st

class="¢ }
Diabetes Predicti
id="predi o
Pregnancies:
Glucose:
Blood Pressure:
Skin Thickness:
Insulin:
BMI:
Diabetes Pedigree:
Age: type="numbe
Select Model:
name="mode required
value="knn" >kNN
linear”>SVM (Linear)
£">SVM (RBF)
g">Logistic Regression
‘>Deep Learning

‘>Predict

13
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+> script.js:

html
lang="en"

3 charset="UTF-8"
itle>Diabetes Prediction

class="container"
2>Diabetes Prediction
id="predictionForm"
Pregnancies: t pE “Pre es" required
Glucose:
Blood Pressure: nput ‘num ! d required
1>Skin Thickness:</1 21><1 t ic required

Insulin: required

BMI: ing type T v 3.1" required

Diabetes Pedigree: t betesP >Function” step="0.01" required
Age: type="number" required
Select Model:

1" required

inear">SVM (Linear)
‘5SVM (RBF)
">Logistic Regression
5" >Deep Learning

">Predict

+> server.js:

const express = require("express");
const path = require("path");
const app = express();

app.use(express.static(path.join(__dirname, "public")));

const PORT = 3000,
app.listen(PORT, () => {
console.log( Frontend chay tai http://localhost:${PORT} );

14
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4. Write 5 pages of deep learning
1. Gi&i thiéu vé Deep Learning

Deep Learning Ia mot nhanh cta hoc mdy (machine learning), dwgc |8y cdm hirng
tlr ciu tric va chirc ndng cla n3o nguwdi qua cac md hinh mang no-ron nhan tao.
Khac vai cac thuat todn hoc mdy truyén théng, Deep Learning tip trung vao viéc
tw dong trich xuat ddc trwng tir dir liéu dau vao bang cach st dung nhiéu l&p an
(hidden layers), tir 6 hoc dwoc cac biéu dién phirc tap va triru tugng cla dit liéu.
Coéng nghé nay da gép phan déng ké vao céc thanh tuu vuot bac trong nhiéu linh
vue nhuw nhan dang hinh anh, x&r ly ngdn ngit tu nhién, va xe tu lai.

1.1. Lich slr phat trién

Lich sir clia Deep Learning bat dau tir nhi*ng ndm 1940 vé&i cdc md hinh mang no-
ron so khai. Tuy nhién, do han ché vé kha nang tinh todn va khéi lwvong dit liéu,
nhirng nghién ciru nay khdng dat dwoc thanh cdng nhw mong doi. Dén cudi
nhirng nam 2000, v&i suw bung né cla dit liéu I&n (Big Data) va sy phat trién vuot
bac clia phan cirng may tinh (d&c biét la GPU), Deep Learning da nhanh chong trd
thanh xu huédng chd dao. Cac mo hinh nhu AlexNet, dwoc gidi thiéu nam 2012, d3
chirng minh dwgc tiém nang to I&n cla phuong phap nay trong nhan dang anh,
mé& dudng cho hang loat cac rng dung trong thuc té.

1.2. Pac diém nadi bat

Deep Learning cé mét sé dac diém ndi bat gitp nd vuot trdi so vdi cac thuat todn
hoc mdy truyén théng:

Kha ndng tuw déng hoc dac trwng: Cdc md hinh deep learning cé thé tu ddng trich
xuat va hoc cac dac truwng tir dir liéu ma khdng can sy can thiép nhiéu cta con
nguoi.

Kha ndng mé hinh hda phi tuyén: Nho kién tric nhiéu 16p, deep learning cé thé
mo hinh héa céc quan hé phi tuyén phtrc tap trong di liéu.

Tinh mé& rong: Cac md hinh nay cé thé mé rong dé xir ly khéi lvong dit liéu rat 16n,
diéu nay dac biét hiru ich trong thoi dai cta dit liéu 1&n va cac &rng dung yéu cau
tinh toan thaoi gian thuyec.

2. Cac kién tric chinh trong Deep Learning

15
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Deep Learning bao gdbm nhiéu kién tric va méd hinh khac nhau, méi md hinh duoc
thiét k& dé giai quyét cac bai todn dac thu.

2.1. Mang No-ron Tich Chap (Convolutional Neural Networks - CNN)

CNN la kién tric chi dao trong linh viee x& ly hinh anh. Cac 1&p tich chap
(convolutional layers) ca CNN gitp mo hinh nhan dién cac dac trwng cuc bd nhw
bién, gdc canh va két ciu cta anh. K&t hop vdi céc 1dp pooling, CNN cé thé giam sd
chiéu cta di¥ liéu ma van gitt duwoc nhitng dic trwng quan trong, gilp giam do
phtrc tap cia mod hinh va tang tinh khai quat.

Ung dung: Nhan dang va phan loai anh, phat hién ddi twong, phan doan anh trong
y t€, an ninh va tu dong hda san xuét.

2.2. Mang No-ron Hoéi tiép (Recurrent Neural Networks - RNN)

RNN duoc thiét ké dé xtr ly dit liéu chudi, noi ma thong tin theo thoi gian hodc
theo th ty rat quan trong. Cac bién thé cdia RNN nhu LSTM (Long Short-Term
Memory) va GRU (Gated Recurrent Unit) giai quyét van dé “vanishing gradient” va
cai thién kha ndng ghi nhd thong tin trong khoang thoi gian dai.

Ung dung: X ly ngdn ngtt tw nhién (dich may, nhan dién giong ndi), dy bao chudi
thoi gian, phan tich cam xuc trén mang xa hoi.

2.3. Mang Transformer va Attention Mechanism

Kién tric Transformer da cach mang hda linh vue x{r ly ngdn ngit tw nhién vdi kha
nang x&r ly song song va co ché attention cho phép mé hinh “cht y” dén cac phan
quan trong trong chudi di¥ liéu. Cac mé hinh néi bat nhw BERT, GPT va T5 d3 dat
duwoc két qua vuot trdi trong nhiéu bai toan NLP.

Ung dung: Dich may, tao van ban tw dong, tra 101 cau hoi, tdm tat vin ban.
2.4. Autoencoders va Generative Models

Autoencoders [a md hinh hoc khdng gidm sat, dwoc sit dung dé hoc cac biéu dién
ma hda cla di liéu. Ching cé thé dwoc sir dung cho muc dich gidm chiéu, loai bd
nhiéu, hodc tao ra dit liéu méi. Generative Adversarial Networks (GANs) la mot
bién thé néi bat trong cdc mo hinh tao sinh, giup tao ra cac hinh anh, video hay
am thanh cé chat lvong cao, thuwong duoc sit dung trong nghé thuat sé va giai tri.

3. Quy trinh xay dwng mo hinh Deep Learning
16
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Quy trinh phat trién mét mo hinh deep learning thuwdng trai qua cac budc sau:
3.1. Thu thép va tién xt ly di¥ liéu

Dt liéu la yéu t6 sdng con clha deep learning. Viéc thu thap dit liéu da dang va
chat lvgng cao la buwdce khdi dau quan trong. Sau dé, can tién hanh tién x& ly nhu
lam sach di¥ liéu, chuan héa, ting cudrng dit liéu (data augmentation) dé cai thién
dé chinh xac cda md hinh.

3.2. Xay dung kién triic md hinh

Sau khi cé dit liéu, cdc nha nghién ctru s& thiét ké kién tric mé hinh phu hop vai
bai todn can giai quyét. Viéc lwa chon sé lugng 16p, s6 lwgng no-ron trong moi
|&p, cling nhu cac ham kich hoat (activation functions) la rat quan trong. Trong
qua trinh nay, cac k§ thuat nhu dropout, batch normalization cé thé duoc dp dung
dé tranh hién tugng overfitting.

3.3. Hudn luyén mé hinh

M hinh duwoc huan luyén théng qua viéc téi wu hda ham mat mat (loss function)
bang cac thuat toan t8i wu nhu Adam, SGD hay RMSprop. Qua trinh huan luyén
doi héi thoi gian tinh todn I&n va thudng st dung GPU hodc TPU dé ting t6c do
tinh toan.

3.4. Panh gia va tinh chinh mé hinh

Sau qud trinh huan luyén, mé hinh can dwoc dénh gia trén tap dit liéu kiém tra dé
xac dinh hiéu sudt. Cac chi s6 nhu accuracy, precision, recall, F1-score thuéng
duoc st dung. Dya trén k&t qua danh gia, mo hinh cé thé duoc tinh chinh lai
théng qua cédc k§ thudt nhu diéu chinh learning rate, thay déi kién tric mé hinh,
hodc str dung céc chién lwgc regularization.

3.5. Trién khai va irng dung

Sau khi d3 dat dwoc hiéu sudt mong mudn, mé hinh deep learning dwoc trién khai
vao cac hé théng thuc té. Viéc trién khai can dam bao tinh 6n dinh va kha nang
m& rong cua hé théng, dac biét trong cac rng dung thoi gian thuyec.

4. Ung dung thwc té cia Deep Learning

Deep Learning khéng chi la mét linh vwe nghién clru ma con duoc rng dung rong
rai trong doi séng va cong nghiép hién dai.
17
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4.1.Y té va chan dodan hinh anh

Trong Iinh vuc y té&, Deep Learning dugc (rng dung dé phat hién sdm cac bénh nhu
ung thw, tim mach qua hinh anh y khoa. Vi du, cdc mo hinh CNN d3 dwogc st dung
dé phan tich hinh anh X-quang va MRI, gitp béc si chan doan chinh xac va nhanh
chong.

4.2. Xtr ly ngdn ngir tw nhién (NLP)

Céc mé hinh Transformer d3 thay déi cach thirc x&r ly ngén ngit ty nhién. Cac rng
dung nhu dich may, chatbot, hé thong tim kiém thdng minh déu st dung cdc md
hinh deep learning dé hiéu va tao ra ngdn ngit tw nhién mot cich ty nhién va
chinh xac

4.3. An ninh va giam sat

Deep Learning dwoc ap dung trong hé thdng nhén dién khuén mat, giam sat video
va phat hién cac hanh vi bat thuong. Nhirng &ng dung nay giup tang cudng an
ninh cho cac khu vyc cdng cong va co s& ha tang quan trong.

4.4. Xe tw hanh va robot

Trong cong nghé xe tu hanh, deep learning gitp xt ly cac tin hiéu hinh anh, nhan
dién d6i twong va phéan tich hanh vi giao théng. Piéu nay gép phan quan trong
trong viéc cai thién d6 an toan va hiéu qua cla cac hé thong ty dong.

4.5. Nghé thuat va giai tri

Cac md hinh Generative Adversarial Networks (GANs) duoc st dung dé tao ra tac
pham nghé thut sd, chinh stra dnh, va thadm chi tao ra video va &m nhac méi.
Diéu nay m& ra nhirng khd nang sang tao khong gidi han trong linh virc nghé thuat
va giai tri.

5. Thach thirc va huédng phat trién

Mdc du Deep Learning d3 dat dwoc nhiéu thanh tuu, nhwng linh viee nay van doi
mat v&i khéng it thach thirc.

5.1. Doi hoi tai nguyén tinh toan Ién

18
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Huan luyén cdc mé hinh deep learning, dac biét |a cdc mé hinh 1én, doi héi luvgng
tinh todn khdng 16 va bd nhé luu trir 1&n. Diéu nay khién cho viéc ti€p cin cdng
nghé cd thé tré nén kho khan déi vdi cac cad nhan hodc té chirc nhé.

5.2. Van dé vé giai thich va minh bach

Cac mé hinh deep learning thuong dworc coi la “hdp den” vi qua trinh ra quyét
dinh cta chidng khéng minh bach. Van dé nay lam gidm niém tin ca ngudi dung,
d&c biét la trong céc linh vwe nhay cdm nhu y té€ hay tai chinh. Nhiéu nghién ciru
dang tap trung vao viéc phat trién cic ky thuat gidi thich (explainable Al) dé hiéu
ré hon vé cach thic hoat dong clia cdc md hinh nay.

5.3. Rui ro vé bao mat va dao dirc

Khi cac hé théng deep learning duoc ap dung réng rai, cac van dé vé bao mat dir
liu, riéng tu va dao dirc cling ndi Ién. Viéc lam dung hodc thao ting cdc md hinh
c6 thé dan dén hau qua nghiém trong doi véi xa hoi. Do d6, can cé cac quy dinh va
huéng dan rd rang tir cac co quan chirc nang dé dam bao an toan va minh bach
trong viéc sir dung cong nghé nay.

5.4. Huréng phat trién trong twong lai
Trong twong lai, Deep Learning duy kién s& ti€p tuc phat trién theo cic huwdng sau:

M6 hinh hiéu qua hon: Nghién clru nham xay dwng cac mé hinh nhe, hiéu qua vé
tinh todn ma van git* dwoc dd chinh xac cao, gilp mé rong ng dung trén cac thiét
bi di dong va Internet of Things (loT).

Hoc lién tuc va hoc chuyén giao: Phat trién cdc md hinh c6 kha nang hoc tir dir liéu
ma&i ma khéng can huan luyén lai toan bd hé théng, tir d6 cai thién tinh linh hoat
va kha nang thich &ng vdi cac thay d6i cda dit liéu.

Tich hop céc linh vue khic: Su két hop gitra deep learning va céc linh vuc nhu
khoa hoc than kinh, vat ly lvong tir hay robot tuy hanh cé thé mé ra cic ing dung
dot pha, tao ra nhirng gidi phap toan dién hon cho cac van dé phirc tap cha thé
gidi hién dai.

6. Két luan

Deep Learning |a moét [inh vue day hira hen véi kha nang gidi quyét cac bai todn
phirc tap trong nhiéu linh vue khac nhau. Tir viéc ty déng trich xuat dac trung cla
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dit liéu dén (rng dung trong y té&, xtr ly ngdn nglr tu nhién va xe ty hanh, céng
nghé nay da va dang tao ra nhirng budc dét pha mang tinh cach mang. Tuy nhién,
dé phat huy hét titm ndng ctia Deep Learning, cdng ddng nghién ctru va cdc nha
phat trién can phai d6i mat va giai quyét cac thach thirc lién quan dén tai nguyén
tinh todn, giai thich md hinh va cdc van dé dao dirc, bdo mat.

Viéc phat trién cdc mé hinh hiéu qua, nhe va cé kha nang hoc lién tuc sé la xu
hudng chd dao trong twong lai. Déng thoi, su két hop gitra cadc nganh khoa hoc sé
tao ra cac hé théng tri tué nhan tao toan dién, gép phan cai thién chat lwgng cudc
séng va thic day su tién bd cla x3a hoi.

Deep Learning khong chi la mot cong cu manh mé ma con la mot linh vwe nghién
ctru day cam hirng, mé ra nhiéu co hdi cho sy d6i méi sang tao trong ky nguyén
s6 hién nay. Cac (rng dung clia né dang va sé tiép tuc lan tda, thay ddi cdch ching
ta twong tac vadi thé gidi xung quanh va dinh hinh tuwong lai clia cong nghé thong
tin.
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