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THUC TE

Mién Trung Viét Nam (Qudng Binh,
Qudng Tri, Thira Thién Hué) dang trd
thanh diém thu hdt déng ddo du
khdch trong nudc Lan quéc té nhd su
két hop doc ddo gitra di san lich s

lGu dai va thanh tuu thién nhién ky vi.
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PAIN POINT

Viéc tim kiém théng tin van con
chua dugc t6i uu va con khé cho
ngudi du lich khi ho phai di tim
ki€m & khdp cdc mang xé
héi,Google,Tiktok, Facebook

groups, Threads...
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tbd.vn > Quang Tri 06/08/2025

Khéng biét cé ban ndo & Quang Tri cé thé giéi thiéu giip minh mét sé dia diém
vui chai khéng a. Minh xem map thay may dia diém du lich & cach xa nhau qué
khéng biét & dau cho tién. Minh dinh 6 Quang Tri 3ngay 2 dém. Mong hifu
duyén két néi dudc véi cac ban & Quang Tri @@

Q27 Q193 S11 P33

suns.rh01 > QuangBinh 15/04/2026

- Em phan van & trong thanh pho 2 dém
hay

Q2 Qo S P

breakthemoldhhh > Dulich 02/04/2026
helluu
minh v&i cac ban minh dang cé du dinh di chdi Quang Binh Ian dau tién dy vao

dip hé nay ayyyyyyy ' 1
c6 ban nao 6 QB cho minh lam guen két ban dé minh hoi tham xiu dc
hommm 1/2

Os Q. 5 P

di_dau_do_0805 > Dulich 08/04/2026

Cac m di cho t héi t dinh hé ndy dua gd di Quang Binh chdi, cdc m da di roi cho
t hoi Quang Binh nén chai & dau va 3n gi k a? Minh nén di may ngay 1a hdp Iy
nhi. t cam on nhé
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A WEBSITE
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A WEBSITE

Tao 16 trinh di chuyén hop ly
e Thu thdp yéu cau ctia ngudi dung (ngén

e . IdRiEime altein o (s s @l vl alta Gl e Basket: Ngudi dung chét diém yéu thich

khéng, mao hiém ) va chon s6 ngay di.

e Recommend: Ung dung dé xudt Top cdc * Lap 10 trinh (Route): Hé thong tu gom

diém d&n khép qu nhét nhém dia diém theo ngay + thiét ké tuyén
dudng ngdn nhat, thsi gian mé ctia clia

dia diém dé t6i uu thai gian.
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1. Build Dataset L

3 Tinh Thanh .

Ving Chua - Bdo Yén NUi Talung Klu
Qudng Binh Quang Tri




1. Build Dataset
3 Tinh Thanh

12 Features
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Adventure

Nature

1. Build Dataset
3 Tinh Thanh

12 Features

History
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h“g 1. Build Dataset
3 Tinh Thanh

12 Features
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TF-IDF

TF-IDF (Term Frequency-Inverse Document Frequency)

TF(tl, doc) = (s6 Llan tU xudt hién trong doc) / (téng sb ti trong doc)

IDF(tU) = log( t6éng sb van ban / sé van ban cé chda tu dé )

TF_IDF = TF x IDF

Doc A: “the cat sat on the mat*®
Doc B: “the dog sat on the log™

1
“cat” trong Doc A: TF-IDF = 7~ log, (

%) ~ 0.167 x 0.477 =~ 0.080

2

: o 3
Doc C: “cats and dogs are friends “the* trong Doc A: TF-IDF = = X 1081 (5) ~ 0.333 x 0.176 ~ 0.059

6
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TF-IDF

Nature

Descriptions Anchors

Phong Nha La clra ngd néi tiéng clia hé théng hang déng dé
vOi & Qudng Binh, noi thién nhién tao nén séng ngdm, nui da,
rirng xanh va nhirng khéi thach nhii mang hinh déng ky do.

thién nhién, sbng ngam, nui dd, rirng xanh
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‘ Manual Score \

1 place \budget [ﬁ'uﬂﬂj: \cmwd \ best months

Phong Nha 210000 mar-apr-may-jun-jul-aug

0.9 0.8
Hang Son Poong jan-feb-mar-apr-may-jun-jul-aug
Hang Va jan-feb-mar-apr-may-jun-jul-aug
Bién Nhat Lé ‘m apr-may-jun-jul-aug
Cén cat Quang Phu ‘m_ apr-may-jun-jul
Viing Chm — Pao Yén n mar-apr-may-jun- ]ul aug

QuangBinhQuan | o 09| = o4  allyear
Tuong dai Me Suét | 0| 05| 04 alyewr
DénthoLiéuHanh | 0 08 03] allyer
Bién D4 Nhay nm_ apr-may-jun- 1111 aug

Mo Dai TwongVoNeuy 0 08 070 albyer
Thanh c6 Déng Hoi ‘_

Mui Tréo 0 0.4 0. mar-apr-may-jun-jul-aug
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core (0 - 0.3

b

Raw

score (normalized [0, 1])
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Normaliza

Un-normalized Culture Feature

20 25

Destination Index

Normalized Culture Feature using min-max normalization

15 20 25

Deastination Index (normalized context)

o
ar
L]
n
=]
=5
21}

Budget (log-normalized)

Un-normalized Budget

Normalized Budget using log normalization
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Cosine similarity

2.Recommendation
System

Top k dia diém



Cosine similarity

cos 6
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Cosine similarity
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Cosine similarit

4
3

u
5

39



Cosine similarity

2.Recommendation
System

Top k dia diém



Top k dia diém



Phong Nha-Ké Bang
Qudng Binh

top 1

dia diém

Pai Noi Hué
Hué

Pdo Con Cd
Qudng Tri

top 2
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3.Trip planning



K-Medans++
- P

3.Trip plgg

\’9~ Held-Karp



K-Medans++

K-Means l& mét thudt todn hoc khéng gidm sdat (unsupervised learning), dung dé chia n
diém dir lieu thanh K cum sao cho cdc diém trong cing mdt cum ’gan’ nhau nhat cé thé.

So sanh diém khdi tao: K-Means pgﬁu nhién vs K-Means++
(3 cum duoc dat gan nhau hon dé thay ré rai ro triung cum)

K-Means géc: Khéi tao ngau nhién K-Means++: Khdi tao c6 trong sé khoang cach

Feature 1 Feature 1
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Feature 2

Budc 1
Chon tam dau tién
hoan toan ngau nhién

C1

&3

0
Feature 1

Quy trinh khai tao centroid cua K-Means++ (D(x)2 weighting)

Budc 2
Tinh D(x)? dén C1 (diém cang xa
cang dé/to) - chon C2 theo xac suat =« D(x)?

0
Feature 1

Budc 3
Tinh lai D(x)? téi tdm GAN NHAT
trong {C1,C2} - chon C3 theo xac suat « D(x)?

Feature 1

D{x)? tdi tam gan nhat

Két qua
3 tdm ban dau duoc
dan trai déu theo 3 cum

0
Feature 1




K-means++ Initialization: -D6 phl:rc ta p:
Final Result ) . o -
e Budc khai tao: O(n*kA2)
e Toan bo vong lap: O(n*k*T)

N
Q
—
=
)
©
()
L

Cluster 1
Cluster 2
Cluster 3
Cluster 4
Final Centroids

Feature 1




Multi-start Nearest Neighbor

Nearest Neighbor lad mdt heuristic tham lam (greedy)

Nearest Neighbor — Multi-start
Chay heuristic tir moi diém lam xuat phat, giir lai route ngan nhat (di€m 3, téng = 29.96)

* TOT NHAT — Xuét phat: diém 3

Téng = 29.96

Téng quéng duding theo
timg diém xuat phat:

* Diém 3: 29.96
Piém 6: 31.09
Piém 1: 31.25
Diém 0: 31.32
Piém 4: 31.38
Piém 2: 31.63
Piém 5: 32.82
Piém 7: 33.31
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Held-Karp

Thuat todn Quy hoach déng gilip tim ra 10 trinh chuan xac tuyét doi.

So sanh 16 trinh: Nearest Neighbor Multi-start vs Held-Karp (téi uu tuyét doi)
8 dia diém trong 1 ngay

Nearest Neighbor — Multi-start
Thir ca 8 diém xuat phat, giir route tét nhat Held-Karp DP Bitmask (Chinh xac)
(bat dau tu diém 3) Xét toan bé té hop trang thai
Téong quang dudong = 29.96 Téng quang duong = 27.62

Y% Biém xust phat (t6t nhat)

Kinh dd (x) Kinh dé (x)
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Held-Karp

S6 di€m can sap xép
trong 1 ngay = n

PUNG (thuong xuyén) SAl (rat hiém)
Held-Karp Nearest Neighbor
(DP Bitmask) multi-start

~ Loigiai Loi giai GAN DUNG
TOI UU TUYET DOI (khéng t6i uu)
0(2" - n?) 0(n3)

Trong thuyc té: 1 ngay thuong < 10 dia diém —
Held-Karp gan nhu luén dugc dung.
Fallback chi xay ra khi ngudi dung chon RAT NHIEU dia diém trong 1 ngay.
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\AAN N ANAN


https://trungduky-kappa.vercel.app/

K KT
TONG QUAN DANH GIA

Recommendation Route optimization

e 2thudt todn sdp xép lich trinh di
chuyén trong ngay:
6 Held-Karp
O Greedy Nearest Neighbor
¢ 2 khia canh ddanh gia:
© Quéng dudng di chuyén
© PO phuc tap thai gian cua thudt
todn

® Sudung Precision@K

* 2 ngudn data:
O Large Language Model
© Nguai dung thuc

56
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K KT
QUY TRINH DANH GIA HE THONG DE XUAT

Thu thap dir liéu
(nhu cau + diém dén mong muén
tu LLM-generated users va real users)

l

o 1 Rel, N Rec
Md hinh ggi y PrecisionQK = Tl Z %
(chay mé hinh véi dif liéu nhu céu ngudi U| &= |Recy|
dung)
So sanh

(tinh todn precision@k tu tp cdc dia
diém mong mudn clia ngudi dung vd
nhiing dia diém dugc dé xuat) 57
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KET QUA

100

LLM Ngudi dung thuc
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K KT
GlAl THICH

Ddnh gid dua trén di liéu ngudi dung that cé thé sat thuc té

NHUNG

® Chua thuc su c6 nhu cau du lich
* DO quen thudc doi véi dia diém
® Suquadng bd

e FOMO

=> Anh hudng tiéu cuc dén két qua dé xudt clia hé théng

59

//\f/'\s/\\ \Y/\VY \



K KT
GlAl THICH

LLM-generated users
(model GPT-5.6 Sol)

Nhu céu & Pia diém mong mudn theo cuing
1 ngu nghia logic

60
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DANH GIA THUAT TOAN
SAP XEP LICH TRINH

\AAN N ANAN
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SO KT
DANH GIA THUAT TOAN

SAP XEP LICH TRINH

Number of Greedy Nearest

rOTite destinations eld-Karp (km) Neighbor (km)

Improvement

user_1 5 218,497 241,555 9.55%
user_2 6 215113 256,464 16.12%
user_3 8 305,331 366,826 16.76%

user_4 213,450 237,147 9.99%

user-8 100,044 100,044

user-10 272,624 285,409

//\5/\5/\\//'\5/\5/'\\
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\_AA N ANAN

DANH GIA THUAT TOAN
SAP XEP LICH TRINH

6.62% 16,76% 0.74%  90%

MUc cdi thién trung binh ~ MUc cdi thién cao nhat  Mdc cdi thién thdp nhat  Trudng hop Held-Karp tot
hon
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TUY NHIEN

“

\AAN N ANAN
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PO PHUC TAP THUAT TOAN

O(n*2") O(n°)

n < 20 — Held-Karp
Greedy Nearest Neighbor otherwise

\_AA N ANAN
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PHUGNG HUGNG PHAT TRIEN

e Alvibe-match

® Tich hgp Google Map API



HO ASKED
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\AAN N ANAN


https://trungduky-kappa.vercel.app/

K KT
TUY NHIEN

81.5% 54.5%

Acceptable-set Precision@10 Strict Precision@10
(téip két qud chap nhdn dugc gom (tép két qud chap nhdn dugc gom
20 dia diém) 10 dia diém)

73
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Explain more

L — Lmin 1 L min

|
3
|

Lmax — Lmin Lmax — Lmin Lmax — Lmin

o _tog(l + ) —log(l + Tumin)
lOg(l -+ wmax) — log(l + xmin)

log(1000) ~ 6.908
log(10) ~ 2.303
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