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NHAN XET CUA GIAO VIEN HUONG DAN

Nguwoi nhan xét

(Ky tén va ghi ro ho tén)
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BANG PHAN CONG, PANH GIA THANH VIEN

Ho va tén

Panh gia

Vo Huynh
Hai Pang

(nh 19521321
nnom

truong)

Trwong

Thi Thay 19521415

Dwong

Mai Trong

Diing 19521393

Lén y tuong, chon dé tai d6 an.
Phan cong cong viéc cho cac
thanh vién nhom.

Cung cip céc tai liéu can thiét.
Cung cap Key api Google map.
Cung cap Service Account
Drive api.

Cung cap tai khoan Gmail cho
ung dung.

Giam sat tién do cong viéc.

Ho tro g& 16i.

Kiém tra béo c4o.

Viét Slide thuyét trinh, thuyét
trinh.

Xay dung Client.
Chay thir, kiém tra 16i Client.

Viét bao cao.

Xay dung Server.
Chay thir, kiém tra 15i Server.

Viét bao cao.

Hoan
thanh tdt.

Hoan
thanh tot.

Hoan
thanh tdt.
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LOI MO PAU

Chung em xin giri 16i cam on va 1ong biét on sau sic nhat ti thay TS.Nguyén Gia
Tuan Anh va Thay Ths.Luu Thanh Son - giang vién bd mon “Hé théng thong tin
dia 1y 3 chiéu”, khoa Khoa hoc va K§ thuat thong tin, ngudi da tryc tiép hudng
dan tan tinh, sira chita va dong gop nhiéu y kién quy bau giup nhom ching em
thuc hién qua trinh nghién ciru d6 4n mén hoc clia minh.

Nhém ching em da van dung nhing kién thirc nén tang da tich lity dong thoi két
hop véi viée hoc hoi va nghién ctru nhitng kién thire méi tir Thay, ban bé ciing
nhu nhiéu ngudn tai liéu tham khao. Tir d6, van dung t6i da nhing gi da hoc va
nghién ctiru duge dé hoan thanh mot bao cao d6 an cudi ky tét nhat. Tuy nhién, do
kién thirc chuyén nganh con han ché nén ching em van con nhiéu thiéu sot khi
tim hiéu, d4nh gi4 va trinh by vé dé tai nay. R4t mong nhan duoc su quan tm,
g6p ¥ cuia Thay dé chiing em c6 thé hoan thién hon trong twong lai.

Mot 1an nita nhom xin giri dén Thay 161 cam on chan thanh va t6t dep nhat!

Thanh phd H6 Chi Minh, ngay 23 thang 12 nim 2022

Nhom sinh vién thuc hién.
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PHAN 1: TONG QUAN DE TAI

1.1 Y Twéng

Xay dung Website cho phép nguoi ding c6 thé twong tac vé Rectangle truc tiép
trén ban do dua vao API ciia Google Map. Vung chon rectangle sau d6 s& duoc
chuyén sang mo hinh dia hinh 3D (hay so dd bé mit 3D) dua vao gidi han toa do
ctia vung chon va dit liéu do cao cua sé diém ndi suy ndm trong gidi han ving

chon dugc 1y tir bo dir liéu ETOPO 2022.

1.2 Muc Tiéu
STT Ky hiéu Mo ta
1 Gl Hiéu dugc cac chtrc ning API cua Google
2 G2 Xay dung website st dung API ctia Google
3 G3 Xay dung chuc nang veé so dd bé mat 3D béng bo dir liéu

ETOPO 2022
1.3 Ung dung thuc té
— Gitp mo hinh hoa cac dinh hinh trong mon dia ly, tao hung tha hoc tap cho
hoc sinh.
— Phuc vu cho viéc nghién ctu dia hinh, dia chat trén toan thé gioi.
— Gilp c&c nha thdm hiém cd thé hiéu rd vé dia hinh (d6 cao, d6 sau,...) khi

mudn kham pha mot dia diém méi.
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PHAN 2: TIM HIEU VE MOQT SO APl CUA GOOGLE MAP

2.1 Maps JavaScript API

Maps JavaScript API cho phép ban tity chinh ban d6 véi ndi dung va hinh anh ctia
riéng ban dé hién thi trén cac trang web va thiét bi di dong. Maps JavaScript API
c6 bén loai ban db co ban (1 trinh, vé tinh, két hop va dia hinh) ma ban c6 thé
stra d6i béng cach st dung 16p va kiéu, diéu khién va su kién cling nhu céc dich

vu va thu vién khac nhau.

4

7'

Hinh 2-1: Maps Javascript AP
2.2 Google Places API
Places API 1a mot dich vu tra vé théng tin vé cac dia diém bang cach sir dung cac
yéu cau HTTP. Pia diém duoc dinh nghia trong API nay la co s6, vi tri dia 1y hodc

diém wa thich ndi bat.

Google Places API

Hinh 2-2: Google Places API
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PHAN 3: THIET LAP TRONG GOOGLE CLOUD CONSOLE
VA SU DUNG KHOA API
3.1 TaoDuw An
Dé sir dung Nén tang Google Maps, ban phai c6 mot du an dé quan 1y dich vu,
théng tin xac thuce, thong tin thanh toan, API va SDK.
Ban bét budc phai thiét 1ap thong tin thanh toan cho mdi dy an, nhung s& chi bi

tinh phi néu du an vuot qua han muc cac dich vy mién phi.

Céch tao du an trén Cloud da bat tinh nang thanh toan:

gcloud projects create "PROJECT /"

Hinh 3-1: Lénh tao di an trong Cloud

3.2 Bat API
Dé sir dung Google Maps Platform, ban phai bat API hodc SDK ma ban dinh st

dung véi du an cua minh.

gcloud services enable \
--project "PROJECT /" \

"places-backend.googleapis.com”

Hinh 3-2: Lénh bdt Places API trong Cloud

gcloud services enable \
--project "PROJECT 7" \
“maps-backend.googleapis.com”

Hinh 3-3: Lénh bgt Maps Javascript API trong Cloud

3.3 Xem Danh Sach Cac API Da Bat

gcloud services list --project "PROJECT /"

Hinh 3-4: Lénh xem danh sach cac API da bat trong dur an trén Cloud
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3.4 Tao Khoa API

Khoa API 1a ma dinh danh duy nhét x4c thuc cac yéu cau dugc lién két véi du an
cua ban cho muc dich str dung va thanh todn. Ban phai c6 it nhat mot khoa API

duoc lién két vé1 du an cua minh.

Pé tao khoa API:

gcloud alpha services api-keys create \
--project "PROJECT 7" \

--display-name "DISPLAY_NAME "

Hinh 3-5: Lénh teo khéa API trong Cloud

3.5 Xo6aDwAn
Ban c6 thé tit thanh toan va giai phong tat ca tai nguyén Pam may dang duoc sir

dung trong dy an Pam may ctia minh bang cach tat du an do:

gcloud projects delete PROJECT/

Hinh 3-6: Lénh x6a dir an trong Cloud
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PHAN 4: BQ DU LIEU PO CAO TOAN CAU ETOPO 2022

4.1 Téng Quan

Hinh 4-1: Hinh anh thu nho cia ETOPO 2022
ETOPO 2022 14 ban phat hanh bo dit liéu “Dia hinh Trai dat” cia NOAA. N6 1a
mot bo dit liéu d6 cao dia hinh va d6 sau cua trai dat c6 do bao phu day du, lién
mach va c6 ludi. Ngudi dung cudi chinh ciia ETOPO 1a nhiing ngudi 1ap mé hinh
song than va tai bién ven bién. Tuy nhién, ETOPO dugc stir dung lam b dir li¢u
co s& trong hang nghin bai bao khoa hoc, san pham dit liéu va tai liéu tham khao
trén toan thé gidi. ETOPO 2022 1a phién ban méi cap nhat, c6 d6 phan giai cao
hon cua cac ludi toan cau ETOPOS5 (5 cung-phat), ETOPO2 va ETOPO1 d3 phat
hanh trude d6. Bé st dung thém trong tai liéu nay, “ETOPO” dé cap dén ban phat
hanh ETOPO 2022.

ETOPO dugc phat hanh trén toan cau dudi dang tép do cao bé mat trai dét co
pham vi bao phil toan cau bao gdm 288 6 xép d6 15x15 riéng 1é (vi d6/kinh do) &
d6 phan giai dia 1y 15 cung-gidy. Cac 6 duoc cung cip ¢ dinh dang GeoTiff va
biéu mau dir liéu chung mang (NetCDF), véi thong tin giéng hét nhau dugc cung
cAp 6 mdi dinh dang. 62 6 bd sung ¢ cac phién ban "16p" cung cap do cao nén da
du6i bé mit cua cac dai bang & Greenland va Nam Cuc. M&i 6 15 gidy c6 mot tép
s6 nguyén ID ngudn (SID) xac dinh nguodn dit liéu ma mdi 6 lusi ETOPO dugc

lay. Tt ca cic 6 ndm trong toa do dia Iy WGS84 nam ngang (EPSG:4326) va
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dugc tham chiéu tinh bang mét so voi mo hinh hdp dan Trai dit nam 2008
(EGM2008) bé mit geoid (EPSG:3855). Mdi ngin xép di kém véi mot ngan xép
ID ngudn sd nguyén (“sid”) di kém chi dinh tap dir liéu ngudn ma mdi do cao
ETOPO dugc lay. Nguon dit liéu va xir 1y, cling nhu 6 “geoid” di kém dé chuyén
ddi do cao geoid EGM2008 thanh dd cao do cao hinh elip WGS84 (EPSG:4979).
Do hau hét cac mbc dir liéu theo chiéu doc geoid, ellipsoid va/ hodc thuy tridu
khac duoc xac dinh bang ludi tham chiéu dén ellipsoid WGS84, diéu nay giup dé
dang chuyén d6i cac 6 ETOPO 2022 thanh cac dit liéu tham chiéu doc khac do
nguoi dung lua chon. Ddi v6i hau hét cac muc dich, EGM2008 1a mot gia tri gﬁn
dung cta muc nude bién trung binh.

4.2 Chuyén Doi Py Cao

pé chuyén d6i mot 6 nhat dinh tr EGM2008 sang d§ cao dugc tham chiéu
WGS84, hay thém céc gia tri cia 6 d cao vao 0 chiéu cao Geoid:

ETOPO Elevation (EGM2008) + GEOID = WGS84 Elevation

4.3 GhiDe Phép Chiéu

gdal_translate c6 thé duoc sir dung dé chuyén doi dir liéu raster gitta cac dinh
dang khac nhau, c¢6 kha nang thuc hién mdt s6 thao tac nhu cai dat con, 1§y mau
lai va thay doi kich thudc pixel trong quy trinh.

St dung gdal_translate -a_srs EPSG:4326 dé ghi dé phép chiéu cho tép .tif dau
ra theo hé théng dinh vi toan cau st dung Hé thong trac dja thé gidi (WGS84) [am
hé toa do tham chiéu. 4326 chi 1a dinh danh EPSG cua WGS84. WGS84 bao gdm
mot khung toa do chuén cho Trai dit, mot ellipsoid chuan/ tham chiéu cho dit liéu

do cao tho.

4.4 Thong Tin Thém
Ngay xuét ban:

xuat ban: 2022-10-01

Hé quy chiéu khong gian:
urn:ogc:def:crs:EPSG::4326urn:ogc:def:datum:EPSG::3855
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Toa do hop giéi han khong gian:

Dong: 180,00; Tay: -180,00; Nam: -90,00; Bic: 90,00
Han ché sir dung:

Khéng duoc sir dung dé diéu huéng. Mic du nhimng dit liéu nay co6 chit luong cao
va hiru ich cho muc dich 1ap ké hoach va 1ap mé hinh, nhung chung khong phu

hop dé diéu hudng. Dé diéu hudng, vui long tham khao chudi hai d6 NOS.
Trach nghiém:

Trdach nhiém sir dung: NOAA va NCEI khong thé cung cap bat ky bao dam nao
vé tinh chinh xé4c, do tin cdy hodc tinh day du cua dit liéu dugc cung cap. Nguoi
dung chiu trach nhiém xac dinh kha nang st dung cua nhirng dit li¢u nay. Nguoi
dung chiu trach nhiém vé két qua cua bat ky tmg dung nao cua dit lidu ndy ngoai

muc dich da dinh.

Trdach nhiém phdn phéi: NOAA va NCEI khong bao dam, rd rang hay ngu ¥,
lién quan dén nhimng dir liéu nay, va thuc té phan phdi ciing khong cu thanh sy
bao dam nhu vay. NOAA va NCEI khong thé chiu trach nhiém phap 1y d6i véi
bat ky thiét hai nao do bat ky 15i hodc thiéu sot ndo trong nhitng dit liéu nay gay
ra. Néu phu hop, NCEI chi c6 thé xac nhan rang dit liéu ma ho phan phdi 1a ban

sao xac thuc cua cac ho so di duoc chép nhan dé dua vao kho luu trir cia NCEL
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PHAN 5: MO TA HE THONG

5.1 Péi Twong Cira Website

5.1.1 Guest

Xem dugc thong tin trén trang chi, trang huéng din, khong thé sir dung google

map tr API trén website, khong stir dung dugc chirc nang veé so dd bé mat 3D. Co

thé ding ky tai khoan.

5.1.2 User

Xem dugc thong tin trén trang chi, trang hudng dan, co thé tuong tac st dung

dugc google map tir API trén website. Stir dung duogc chirc ning vé so dd bé mit

3D. C6 thé dang nhap, diang xuat, dang ky méi tai khoan.

5.2 Use Case Tong Quat

Danh sach cac Actor:

- Guest (Khéach viéng tham).

- User (Nguo1 dung thanh vién).

Biéu do use case to

ng quat:

User
Guest

Draw
3D geographic
model

Find place

Zoom in/
Zoom out

A
A
§
4
g
&
¥ &

select
i the area want to
draw

<<include>

.

Hinh 5-1: Biéu do use case tong quat
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PHAN 6: XAY DUNG CLIENT

6.1 Bootstrap Template

Bootstrap 1a Khung CSS pho bién dé phat trién cac trang web dap ung va uu
tién thiét bi di dong.

6.1.1 Sign-in Template

Str dung Sign-in Template dé xay dung giao dién trang Login va Signup.

1B 4

Please sign in

Email address

Hinh 6-1: Giao di¢n Sign-in Template

Giao dién trang Login sau khi dugc chinh stra tir Sign-in Template:

1B

Please login
Email address
Password

Chua c6 tai khoan, dang ky ngay! signuf

Hinh 6-2: Giao dién Login Page

Giao dién trang Signup sau khi duoc chinh stra tir Sign-in Template:
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18 4

Please signup

Email address

Da ¢6 tai khoan, dang nhap ngay!

Hinh 6-3: Giao di¢n Signup page
6.1.2 Cover Template

Str dung Cover Template dé xay dung giao dién trang chii don gian.

Cover your page.

page template for building simple and beautiful home

pages. Download, edit the text, and add your own fullscreen backgro

photo to make it your own.

Learn more

Hinh 6-4: Giao di¢n Cover Template

Giao di¢n trang chu sau khi dugc chinh stra tir Cover Template:

17 | Page



IE402 — Hé Théng Thong Tin Pia Ly 3 Chiéu

Map3D Home Docs Login Signup

3D Terrain Modelling Map.
ng b giup ba thé vé ) hinh dja hint trér tri t
| trén Google map va di liéu dé cao toan cau trong bo data
ETOPO1 dugc phat trién bai NOAA bing thu vién plotly trong pythor

Hinh 6-5: Giao di¢gn Home page
6.2 React
React 14 thu vién JavaScript giao dién ngudi ding ma ngudn md va mién phi dé

xay dung giao dién nguot dung dua trén Ul components.

6.2.1 React Router

React Router 1a mot thu vién chuan dé dinh tuyén trong React . N6 cho phép diéu
huéng giita cac ché do xem cia cac thanh phan khac nhau trong Ung dung React,
cho phép thay d6i URL cuia trinh duyét va giit cho giao dién ngudi ding ddng bd
voi URL.

6.2.2 React-google Maps Api

React-google-maps/api cung cip cac rang budc rat don gian cho Google Maps
JavaScript API v3 va cho phép ban sir dung n6 trong ting dung cua minh dudi

dang cac thanh phan React.

6.2.3 AXios

Axios 1a mot thu vién may khach HTTP dua trén 161 hira. N6 1am cho viéc gtri cac
yéu cau HTTP khong dong b dén cac diém cudi REST dé dang hon va gitp ban
thuc hién cac thao taic CRUD.

18 | Page



IE402 — Hé Théng Thong Tin Pia Ly 3 Chiéu
PHAN 7: XAY DUNG SERVER

7.1 Express
Express 1a mot framework tmg dung web Node.js toi thiéu va linh hoat, cung cép

mot by tinh nang manh mé cho cac ung dung web va di dong.

7.2 MongoDB

MongoDB 12 mot co s& dit liéu dua trén tai liéu ngudn md, da nén tang va phan
tan duoc thiét ké dé d& dang phat trién va mo rong tng dung. N6 1a mét co sd dir
liéu NoSQL dugc phat trién boi MongoDB Inc.

7.3 Authentication

7.3.1 Bcrypt

Mot chirc nang sir dung thuat toan dé bam mat khau. Diéu nay rat quan trong ddi
v6i bao mat ngudi dung vi néu ai d6 c6 quyén truy cap vao co so dir liéu ciia ban
va mat khau khong dugc bam thi thong tin dang nhap cua nguoi ding s& bi xam

pham.

7.3.2 JWT

JWT la viét tit cia JSON Web Token. bay 1a mot tiéu chuan dé xac thuc trong
cac ung dung. Sau khi dang nhap thanh cong, may chu sé gui JWT cho khach
hang lam bang chimg xac minh. Hay coi day 1 tAm vé dé nguoi dung co quyén

truy cap vao ndi dung dugc ki€m soat hoac ndi dung ca nhan.

7.4 Cross-origin Resource Sharing (CORYS)
CORS la viét tat caa Cross-Origin Resource Sharing. Cho phép néi 1ong bao mat
duoc ap dung cho APIL. Piéu ndy dugc thyc hién bang cach bé qua cac Access-

Control-Allow-Origin tiéu dé chi dinh ci nao origins c6 thé truy cap APL

Str dung node.js package CORS dé cung cip phan mém trung gian Connect /

Express co thé duoc st dung dé kich hoat CORS véi nhiéu tuy chon khac nhau.

7.5 Child Process Véi Python
Node.js 1a mot JavaScript runtime cung cap nhiéu mo-dun dé lam viéc. Théng

thuong, Node.js cho phép hiéu ning don ludng, khéng chin nhung chay mot ludng
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don trong CPU khéng thé xtr 1y khéi luong cong viée ngdy cang ting do d6 mo-
dun child_ process c6 thé duoc sir dung dé sinh ra cac tién trinh con. Cac tién

trinh con giao tiép voi nhau bang hé thng nhan tin tich hop.

St dung child_ process spawn method cho phép chay tép 1énh Python trong ing
dung Node JS.

7.5.1 Rasterio: truy cdp vao dir ligu raster khong gian dia ly

Céc hé théng thong tin dia 1y sir dung GeoTIFF va cac dinh dang khac dé sip xép
va luu trir cac bo dit li€u raster dang ludi nhu hinh anh vé tinh va moé hinh dia
hinh. Rasterio doc va ghi cac dinh dang nay va cung cap API Python duya trén
mang Numpy N chiéu va GeoJSON.

Rasterio.open() lay mot chudi duong dan hodc ddi tuong gidong nhu dudng dan
va tra vé mot déi tuong tap dit liéu dd mo. Puong dan c6 thé tro dén mot tép co
dinh dang raster duoc hd trg. Rasterio s& md nd bﬁng trinh diéu khién dinh dang
GDAL thich hop. boi tuong tap dir li¢u c6 mot s6 thudc tinh giéng nhu d6i tuong
tep Python.

Rasterio.read() cho phép doc dir liéu bang tan va, tiiy chon, mit na dudi dang
mot mang. Mot vung nhé hon (hodc 16n hon) cua tap dit liéu co thé duoc chi dinh
va né c6 thé dugc lay mau lai va/hodc chuyén doi thanh mot loai dir liéu khac.
Phuong thirc ndy tra vé mot mang numpy.ndarray. Thong sé resampling, Theo
mac dinh, cac gia tri pixel dugc doc tho hodc dugc noi suy béng thuat toan lan can
gan nhat tir bd dém bang tan. Cac thuat toan ldy mau lai khac ¢ thé duoc chi dinh.

Céc pixel dugc 1dy mau lai khéng duogc luu vao bo nhé dém.

7.5.2 Plotly: Thu vién dé thi ma nguén mé cho Python

Thu vién vé& d6 thi Python ctia Plotly tao ra cac do thi tuong tac, chat lugng xuét
ban. Vi du vé cach tao biéu dd duong, biéu dd phan tan, biéu dd ving, biéu do
thanh, thanh 151, biéu d6 hop, biéu dd, ban d6 nhiét, biéu d6 con, nhiéu truc, biéu

do cuc va biéu do bong bong.
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3D Surface plot cho phép vé& biéu dd c6 dir liéu ba chiéu 1a X, Y va Z. Thay vi
hién thi cac diém dit liéu riéng 1¢, surface plot c6 mbi quan hé chirc ning giita
bién phu thudc Y va c6 hai bién doc 1ap X va Z. Biéu do nay 1a duoc st dung dé

phan biét gitra cac bién phu thudc va bién doc lap.

7.5.3 Haversine: Tinh khodng cach gia 2 diém trén Trdi dit

Str dung haversine dé tinh khoang cach (theo cac don vi mét) gitta hai diém trén
Tréai dat bang kinh do va vi d6 nham tinh toan ty 1 giita chiéu dai va rong cia
vung chon va dua ra mot ty 16 so dd phu hop khi vé& so do bé mat.

Cac gié tr1 vi do/kinh do can dugc cung cép theo do trong pham vi [-90,90] (vi
d6) va [-180,180] (kinh d9). Néu cac gia tri nam ngoai pham vi ctia ching, mot
16i s& xuat hién. Piéu nay c6 thé tranh duoc bang cach chuan héa tu dong thong
qua normalizetham sb.

7.5.4 Upload va Download File Véi Drive API

Drive API cho phép ban tao cac irng dung tan dung b nhé dam may cia Google
Drive. Ban c¢6 thé phat trién cac Gmg dung tich hop v6i Drive va tao chitc ning

manh mé trong ing dung clia minh bang API Drive.

Google Drive

[ prive APl D) Drive API My Drive
| Shared drives
Google OAuth —
Drive App

Hinh 7-1: So' d6 minh hpa Google Drive API
St dung tempfile va zipfile dé tao thu muc tam thoi chira tép két qua da nén voi
dang .zip trén may chu. Sau do, sir dung Drive API dé upload file két qua da nén
1én trén kho luu trir Google Drive. Trong trudng dit liéu tra vé s& c6 mot trudng

“WebContentLink" day 1a dudong dan url dugce dung dé download file.
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7.6 Sendmail Vi Nodemailer

Nodemailer 13 mot mo-dun danh cho céc Gmg dung Node.js dé cho phép gui
email. Dy an da bat dau tré lai vao nam 2010 khi khong co tiy chon lanh manh
nao dé guri email, ngdy nay né 1a giai phap ma hau hét ngudi dung Node.js chuyén

sang theo mac dinh.

Tao mot tai khoan gmail danh cho tng dung. Gmail dugc st dung dé gui tép két
qua clia yéu cau vé so do bé mit 3D vé cho ngudi ding hodc bao 16i néu yéu cau

khong duoc x1r 1y thanh cong.
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PHAN 8: KET LUAN
8.1 UuPiém
— Giao dién va chic ning dé sur dung
— Nguoi dung nhan két qua truc tiép qua email dang ky nén khong can phai

cho doi két qua trén website.

8.2 Han Ché
— Website dang trong giai doan dau phat trién chua duoc t6i wu hoa. Toe do
xur Iy con cham.
— Do chinh xé4c cta Dataset chi mang tinh tham khao c6 thé khong chinh xac
thuc té. PO chinh xac cua so dd con phu thudc vao kich thude vung chon
va s diém lay do cao. Hinh v& chi mang tinh tham khao khong ¢ tinh dam

bao.

8.3 Huwoéng Phat Trién
— Thay doi tir Dataset ETOPO 2022 c¢6 d6 phan giai 30 Arc-Second sang 15
Arc-Second dé tang do chinh xac hon.
— Phét trién thém mot sd chire nang khac nhu tinh do cao, do sau,...
— Ting toc do xir 1y cua website.

— Nang cap giao dién, b6 sung chirc nang quén mat khau, d61 mat khau.
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PHAN 9: TAI LIEU THAM KHAO
1. “NOAA National Centers for Environmental Information. 2022: ETOPO 2022
15 Arc-Second Global Relief Model. NOAA National Centers for
Environmental Information” [Truc tuyén]. Dia chi:
https://doi.org/10.25921/fd45-qt74 [Truy cap lan cudi 21/12/2022].

2. “Open Topo Data Server Documentation” [Tryc tuyén]. Pia chi:

https://www.opentopodata.org. [Truy cap lan cudi 21/12/2022].

3. “Rasterio: access to geospatial raster data” [Truc tuyén]. Pia chi:

https:/rasterio.readthedocs.io [Truy cap lan cudi 21/12/2022].

4. “Plotly Open Source Graphing Library for Python” [Truc tuyén]. Pia chi:
https://plotly.com. [Truy cép lan cudi 21/12/2022].

5. “Develop Google Drive solutions” [Truc tuyén]. Pia chi:

https://developers.google.com/drive. [Truy cp lan cudi 21/12/2022].

PHAN 10: PHU LUC (néu co)
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