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LOI CAM ON
Trude hét toi xin bay to 10ng cam on chan thanh dén TS Bui Quang Hung di tin

tinh huéng dan t6i trong thoi gian thyc hién luan vin thac si nay.

T6i xin cam on cac thdy, co gido & Trung tim Cong nghé tich hop lién nganh
Giam sat hién truong (FIMO), khoa Cong nghé thong tin, truong Pai hoc Cong nghé -
DHQGHN d4 tao diéu kién giup d& toi hoan thanh luan vin.

Cudi cung, t6i mudn guri 161 cdm on sdu sac nhat dén me va nhitng nguoi than
trong gia dinh, nhitng nguodi luén ung hg con duong té1 da lya chon, giup d va dong

vién t61 vuot qua nhiing kho khan trong cudc song.

Tuy da c6 nhitng ¢6 gang nhat dinh nhung do kién thic va thoi gian ¢6 han nén
chac chan luan van nay con nhiéu thi€u sét va han ché nhat dinh. Kinh mong nhéan duoc

su gop ¥ cua thay co.

Khéa luan nay duoc hd trg bdi dé tai khoa hoc va cong nghé cép Pai hoc Quéc
Gia Ha Noi: "Xay dung tng dung thu thap dit liéu trén nén tang di dong cho ban do s6
Viét Nam”, M3 sb: QG.18.63.

Ha No6i, ngay thang nam 2020

Hoc vién

Luu Quang Thang
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LOI CAM DOAN

Tbi xin cam doan luan vin “XAY DUNG UNG DUNG THU THAP DU LIEU
TREN NEN TANG DI BPONG CHO BAN PO SO VIET NAM” 1a cong trinh nghién

ctru cia ban than dudi sy huéng dan cua TS. Bui Quang Hung.

Tat ca nhitng tham khao tir nghién ctru lién quan déu duoc trich ddn mét cach 6
rang trong danh muc tai liéu tham khdo. Khong c6 viéc sao chép tai li€u, cong trinh

nghién ctru ctia nguoi khac ma khong chi rd vé tai liéu tham khdo.

Ha Noi, ngay  thang nam 2020

Hoc vién

Luu Quang Thing
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MO DAU

Hé tri thire Viét sb hoa 1a dé an cta Chinh phu Viét Nam voi muc tiéu xay dung mot
hé tri thirc tong hop trong moi linh vuc, ting cuong nghién ctru sang tao, tng dung tién b
khoa hoc cong nghé, thuc day phat trién dat nude. Mot trong nhitng ndi dung quan trong
ciia Pé an 1a Xay dung nén tang Ban d6 s6 Viét Nam (Vmap.vn) do Tong cong ty buu dién
Viét Nam, Trung wong Poan Thanh nién va Pai hoc Quéc gia Ha Noi phdi hop thyc hién.
Ban d6 sd Viét Nam cung cdp cho cac nha phat trién cac dich vu va cong cu dé xay dung
cac tng dung dua trén ban d6. Trong giai doan ban dau, Ban do s6 Viét Nam bao gom 4
16p dir liéu: (a) Bién gidi, dia gioi, hai dao; (b) Pudng, phd, ngd, ngach; (c) Dan cu va co
so ha tang; (d) Dir lidu dia chi va cac diém quan tim (chi tiét dén timg s nha va cac loai
dich vu cung cép tai s& nha do: nha hang, khach san, cay xang, ngan hang, ATM, bén tau,
bén xe khach, bén xe buyt, bao tang, thu vién...). Ban d6 s Viét Nam di va dang duoc
nghién ciru, xdy dung gém 3 thanh phan sau: (i) Vmap Engine gom co so dit lidu dia chi va
cac dich vu ban d6 (truc quan hoa, tim kiém dia chi, im duong); (ii) Ung dung Vmap cho
cong dong (web/mobile); (iii) Ung dung thu thap dir liéu (mobile) gitip ngudi dung thu
thap, dong gop dir liu (d) dia diém, dja chi.

Lu4n vin ndy tap trung vao viéc Xay dung tng dung thu thap dir liéu trén nén
tang di dong cho Ban dd s Viét Nam, phuc vu cong dong nhirng ngudi thu thap di liéu

v&1 cac muc tiéu cu thé sau:

- Thu thap yéu cau, tim hiéu kién thtrc, phan tich thiét ké Ung dung hd tro thu
thap dir li€u dia diém, dia chi cho Vmap (dugc dat tén la Vmap Contributor).

- Tham gia trién khai va x4y dung hoan thién img dung Vmap Contributor 1.0.

- Ung dung, thir nghiém thu thap dit liéu trén khu Dich Vong Hau, Cau Gidy

dé xay dung quy trinh thu thap dit liéu mé rong trén toan qudc.
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CHUONG 1. GIOI THIEU CHUNG

1.1. Gié6i thiéu vé ban @6 so6 Viét Nam — Vmap

Ban dd 1a mo hinh khai quat thé hién cac dbi tuong dia Iy & ty 1& nhit dinh, theo
quy tic toan hoc, bang hé théng ky hiéu quy udc, dua trén két qua xt 1y thong tin, dit
liéu tir qua trinh do dac [1]. Dich vu ban do sb st dung dir 1iéu ban dd va céac thuat toan
dé cung cap cac dich vu (APIs) cho phét trién phan mém. Cac dich vu co ban cta ban
dd s6 bao gdm: (i) hién thi ban db (mapping); (ii) tim kiém dia chi (geocoding); (iii) im

duong (routing).

Hién nay, trén thé gi6i, nhiéu cong ty dang cung cip dich vu ban db s toan cau
nhu Google Maps, Waze, Apple Maps, Mapquest. O Viét Nam, nhiéu cong ty d3 va
dang tham gia cung cr?ip ban dd sb6 nhu Vmap, DDG, Goong, Viét Ban dd, ViettelMap,
Cdc Céc Map, ... Trong d6, Google Maps 1a mot trong cac nén tang ban d6 sé dugc st
dung pho bién nhat hién nay. Theo Statista [2][3], Google Maps dimmg dau vé ti 1é ngudi
dung véi 72% va 154,4 triéu nguoi dung tai My thang 4/2018. Theo nghién clru cia
Riley Panko tai My thang 7/2018 [4], 77% nguoi dung cho biét ho st dung Googles
Maps. Dich vu ban dd cua Google dd bao phu 241 qudc gia va vung lanh tho trén thé

gidi va trong d6 c6 Viét Nam [5].
Google Maps

Waze

Apple Maps*

Mapguest

Google Earth

Yahoo! Maps

0% 10% 20% 305 405 50% a0 T0% 80%

Audience reach

Hinh 1. 1. Théng ké ti 1¢ ngudi dung img dung ban d6 tai My 4/2018 [2]
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Which Countries Have Google Street View?

Countries and dependencies with full/partial Google Street View coverage (2017)

@\%LE?M J. li.I!.,L.-,..;..I_ ted businesses and tourist attractions statista 5

Hinh 1. 2. Danh sach khu vuc duoc hd trg dich vu Google Street View [3]
O Viét Nam, Google Maps 13 tmg dung ban do phd bién nhat boi nguoi st
dung cudi va nha phat trién. Theo thong ké, 5 Gmg dung goi/dit xe dugc dung nhiéu

nhat &

Viét Nam nam 2019 1a Be, Grab, Go-Viet, VATO, Mai Linh. T4t ca cac ung dung nay
déu dugc phat trién trén dich vy ban dd sb Google Maps. Viét Nam da va dang phu
thudc vao cac dich vu ban d6 dugc cung cip bo cac cong ty nude ngoai. Dit liéu ban d6
trén cac dich nay chua dugc xac nhan boi Nha nudc va co thé sai khac véi cong bd cla
Nha nuédc nhu bién gidi, ranh gidi, hai ddo. Ngay 1/5/2018, Google thong bao cap nhat
diéu khoan gid1 han st dung dich vu ban dd sb - Google Maps Flatform v4i Viét Nam
va 7 qudc gia khac [6]. Hién nay, cong dong nha phat trién ing dung dya trén ban db &
Viét Nam chi c6 thé sir dung dich vu ndy thong qua tai khoan duoc ding ky & nudc
ngoai. Do d6, van dé cip thiét dit ra 13 nghién ctru va xay dung nén ban do sé do Viét

Nam lam chu.
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@ Chisthich & H F I M@
5
o =

Jes1: Vit Lo

Viét Lao: Duing bién gici

Buimg b

Hinh 1. 3. Bién gi6i Viét Nam - Lao trén Google Maps (duong lién nét) va ban dd Cuc
Po dac, Ban do va Thong tin dia ly Viét Nam - B Tai nguyén Méi truong 1:50,000
(duong duat nét)

Geogle Cloud Platform Terms Y {-\r ‘-I:{ Tr 5:}

Enterprise Maps and Earth - Maps Prohibited
Territory

Contents

Enterprise Maps and Earth - Maps Prohibited Territory

Last modified: Dec 18, 2017 | Previous Versions

Enterprise Maps and Earth - Maps Prohibited Territory

China
Crimea
Cuba

Iran

North Korea
Sudan
Syria
Vigtnam

Previous Versions

No previous versions

Hinh 1. 4. Diéu khoan st dung dich vu ctia Google Maps [6]
Nam 2018, Luat do dac va ban dd da nhéan manh mot trong bon hoat dong khoa hoc

cong nghé chinh ciia nganh ban d6 1a “Nghién ciru phat trién ha ting dit liéu khong gian
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dia 1y qubc gia” [1]. Nhiéu chinh sach, ngan sach, quy dinh, diéu khoan di duoc cap nhat,
bd sung dé hd tro xay dung dich vu ban dd s cho Viét Nam. He tri thic Viét sb
11
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hoa [7] 1a d& an ctia Chinh pha Viét Nam véi muc tiéu xay dung mot hé tri thire tong hop
trong moi linh vuc, tdng cudong nghién clru sang tao, ing dung tién bo khoa hoc cong nghé,
thac day phat trién dat nude. Mot trong nhitng ndi dung quan trong ctiia Bé an 1a Xay dung
nén tang Ban d6 sb Viét Nam (Vmap.vn) [8] do Tong cong ty buu dién Viét Nam, Trung
uvong Poan Thanh nién va Pai hoc Québc gia Ha Noi phéi hop thuc hién. Téng cong ty buu
dién Vi¢t Nam dugc giao 1a don vi chu tri. Pai hoc Qubc gia Ha N1 dugc giao nhiém vu
nghién ctru va lam chu cong nghé Co so dit licu dia chi va Dich vu ban dd sb. Buu dién
Viét Nam vai do1 ngli hon 11.000 buu ta va luc lugng dong ddo doan vién, thanh nién trén
ca nudc 1a nhan td quan trong dé thu thap va dong gop dit liéu cho Vmap. Dinh hudng phat
trién ctia Vmap 1a ké thira cac nghién ctru, cong nghé, nén tang mé thanh cong trén thé giéi
két hop véi co so dit lidu nén dia Iy cia Nha nude, dit lidu thu thap bo sung tir nhiéu ngudn
va cac thanh qua nghién ctru ¢ Viét Nam c6 lién quan. Kién tric co ban cia Vmap dugc
mo ta trong Hinh 1. 5 nhu sau:
- Ban dd nén: Bién gi61; dia gidi hanh chinh tinh, huyén, xa; hai dao dua trén CSDL
nén dia 1y ctia Bo Tai Nguyén va Moi Trudng

- Béandd chuyén dé: diéu kién tu nhién, thuy hé¢, ...

o K& thira cac ngudn dir liéu mo: OpenStreetMap

o Tich hgp CSDL nén dia 1y va ban d6 dia hinh ctia nha nudc
- Thu thap dir liéu bd sung

o Tich hgp CSDL ciia cac Bo: Gio duc, Y té, Van hoa Thé thao va Du lich

o Thu thap bo sung dir liéu mang ludi dudng (GPX, anh vé tinh)

o Thu thap bo sung dit liéu dia diém, dia chi sir dung ing dung di dong
- Thuat toan, dich vu, APIs

o Hién thi ban d6

o Tim kiém dia chi

o Tim duong
- Ung dung dua trén nén tang ban d6 s6 Vmap

o VpostCode

o 1NhanDao
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Uhg dung : VNMap, Gido duc, Y té, Du lich,...

A 2 -
Nen tang oy

ban dé s6 4 (Gecoding) Navigation Geo-APIs
= - i - - | f “ . .
Thu thap diz | = Ung dung : \el-ucle (cal, taxi,
s e gt : UAV + tagging motorbike, bicycle) + 360
licu camera + GPS+ tagging

B o

Ban do = o Open
chuyen de

N M
VN Maps Map Addresses

s A A

VN Maps (1:50,000; 1:25,000;
1:10,000; 1:5000; 1:2000)

Ban (16 l'lé]l ) Open Street Map

Hinh 1. 5. Kién tric co ban cua ban do so

Vmap 1.2. Hi€n trang dir li€u ciia Vmap

Dir liéu dia diém, dia chi ctia cac dich ban d6 dang cung cap ¢ Viét Nam 13 chua
day du trén ca nudc. Thong ké dugc thuc hién ¢ luan vin vao thang 12/2019 vé dit liéu

dia diém, dia chi ciia cac dich vu ban d6 duoc tong hop trong Bang 1. 1

Bang 1. 1. Théng ké dir liéu dia diém, dia chi & Viét Nam

STT | Dich vu ban dé sb Dir liéu dia diém, dia chi

1 Google Maps 1,2 triéu dia diém dang hién thi (Marker)

2 OpenStreetMap 44.359 dia diém va dia chi

3 CocCoc Map 1,2 triéu dja diém dich vu (18 loai: quan an, ctra

hang, nha thudc, ciy xing, tram ATM...)

4 DDG Gan | triéu diégn dia chi
Trén 85.000 diém dan cu

Trén 228.000 dia diém (POIs).

5 VietMap 2.500.000 bia chi.
1.200.000 dia diem (POIs).

6 Map4d Tuong tu OpenStreetMap

7 Caro Chua c6 théng ké chinh xac

8 Goong Chua c6 thong ké chinh xac
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Theo két qua Tong diéu tra dan sé va nha ¢ nim 2019 duoc tién hanh vao thoi

diém 0 gid ngay 01/4/2019 theo Quyét dinh s6 772/QD-TTg ngay 26/6/2018 ctia Thu

tuéng Chinh phu, tong sé hd dan cu trén ca nudc 13 26.9 triéu ho dan cu [9]. Theo uéce

tinh ciia VNPost, trén toan bd lanh tho Viét Nam co khoang 30 tri€u dir li¢u dia chi. Do

vay, Vmap can nghién cuu, tim hi€éu thém cac ngudn dir li€éu cua Nha nudc, tu nhan;

céc giai phap dé xay dung CSDL dia chi ddy du hon cho dich vu ban d6 s Viét Nam.

Tir 2007 dén nay, Viét Nam di va dang xay dung CSDL quéc gia vé tai nguyén

& moi truong va dat dugce cac két qua sau:

Xay dung duoc khung CSDL vé tai nguyén va méi trudng & trung wong
va dia phuong theo chuan quéc gia; xay dung kién tric va giai phap k¥

thuat, cong nghé thong nhat cho toan bo hé thng.

CSDL béan d6 nén dia hinh cac ty 1& tir 1:1.000.000, 1:500.000, 1:250.000,
1:100.000 va 1:50.000 véi siéu dit liéu (metadata), cac chi dan va tich
hop véi thong tin thudc tinh ctia cac 16p co so toan hoc, ranh gigi hanh
chinh, giao thong, thuy hé, dan cu, dia hinh va tham thuc vat. Nghién
clru, phat trién phﬁn mém quan 1y, hd tro chuan hoa, cap nhat, khai thac
CSDL; xay dung CSDL nén dia ly ty 1€ 1/50.000; xay dung dugc mot
phﬁn ndi dung co s& dir liéu céc linh vuc Po dac ban dd, Pat dai, Moi
truong, Vién tham, Khi twong thuy van va Bién d6i khi hau, Bién va Hai
dao (c6 mot sd ndi dung hoan thanh); bude dau cé thé phuc vu quan 1y,

khai thc, cung cap va chia sé thong tin

CSDL nén dia Iy ty 1& 1/50.000 toan bd Viét Nam (phan dit lién) budc dau

da cung cap cho mét sd dia phuong thir nghiém st dung két qua dy an va

phuc vu trién khai xay dung CSDL TNMT dia phuong.

Luén van tim hiéu céac dir li€u trén va nhan thay dir liéu dia diém, dia chi (cu thé

cac s6 nha) chua co trong CSDL nén dia Iy qudc gia. Dit liéu dia chi, dia diém cua

Vmap (trude thang 12/2019) dugc ké thira tir CSDL mé OpenStreetMap va tong hop

dit liéu tir nhiéu bo, ban, nganh bao gém:

Buu dién Viét Nam: 10.000 buu cuc

B6 Gido duc: 53.000 co sé gido duc
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- BOYté:47.454 cosoyté

- B0 Vin Hoa, Thé Thao va Du lich: 7880 khach san tir 3 sao

Do d6, cong viéc thu thap va cép nhat dir liéu cho Vmap la mot van dé quan trong.
Buu dién Viét Nam va Poan thanh nién 1a 2 t chirc ¢6 sb lugng nhan lyc 16n va phu khép
ca nude. Giai phap duoc Vmap dua ra 1a nhd hd tro buu td va doan vién thanh nién thu
thap thuc dia toan bo dir li€u dia diém, dja chi & Viét Nam. Luén van tap trung nghién cuu,

phat trién ung dung di dong dé hd tro thu thap dir liéu tur thuc dia cho Vmap

1.3. Tim hiéu cac cong cu thu thap dit liéu thuc dia

Open Data Kit

Open Data Kit (ODK) [10] 1a m6t phan mém ma ngudn mo dé thu thap, quan 1y dit
liéu thuc dia. Phin mém ndy cho phép tao cac mau cau héi cho thu thap dir liéu va nguoi
sir dung s& giri thong tin ndy 1én mot may chu tong hop. Trong truong hop st dung ODK
dé thu thap dir 1i€u ban dd, nhom thu thap co thé tao ra danh sach mau cau hoi bao gém Vi
tri dia 1y (kinh d9, vi dg) va cac thong tin thudc tinh (dia chi, tén ddi tuong, loai ddi tuong).
Tuy nhién may chua tong hop ciia ODK chi téng hop dit liéu dudi dang bang. Céc co so dir
liéu khong gian yéu cau st dung cac truong dir liéu Geometry v6i cau trac dir liéu chuyén
biét dé phan tach d6i twong. Str dung ODK dé thu thap dit liéu ban d6 s& yéu cau khéi
lwong coéng viéc hau xur 1y 16n va thiéu phu hop véi cach thirc dong gop dit licu tir cong
ddng lién tuc quan thoi gia dai. Cong cu ODK ban dau dugc phat trién cho diéu tra xa hoi
hoc. Sau d6, tng dung nay da nhanh chéng dugc cong ddng thu thap dir liéu trén thé gidi
g dung vao nhiéu linh vuc nghién ctru khac nhau. ODK duoc xay dung dua trén y tudng
biéu mAiu gidy truyén théng. Biéu mau day s& duoc luu va sau d6 duoc tong hop dudi dang
teép CSV hodc KML dau ra. ODK ¢6 3 thanh phﬁn chinh: (i) trinh tao biéu mau (web hoac
may tinh dé ban); (ii) bo thu thap di dong; (iii) trinh tong hop biéu mau (web hodc may tinh
dé ban). ODK bao gém bay cong cuy:

o Website ho tro tao bi€u mau.

o Ung dung di dong cho phép thu thap cac thong tin nhu: van bén, vi tri, anh,

video, am thanh va ma vach.

o Kho luu trir truc tuyén dé luu trix, truc quan hoéa va xuat dit liéu da thu thap.
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o Cong cu kiém tra dir liéu.

o Briefcase - cong cu chuyén dinh dang dit liéu tir Collect va Aggregate.

o XLS2XForm — cong cu xuét dit liéu dudi dang MS Excel.

[ODK Collect > Main Menu 'ODK Collect > Birds.
ODK Collect v1.2 RC1 Demographic information
Data collection made easier... Please enter your name:
Fill Blank Form You are at the start of = J
"Birds". Swipe the screen as Please enter your country:
Edit Saved Form shown below to begin.
Send Finalized Form Q&ﬂ%% Wﬁj
-~ ra
rd ~
back to forward to ——_— et
Get Blank Form previous next AlS DIF G H ] KIL
prompt prompt e
4+ Z X CVB N M
Delete Saved Form
nzs @ |, . <«

Hinh 1. 6. Giao dién cua tng dung ODK

bay la img dung mé hang dau trong thu thap dir li¢u thuc dia. Cong cu hd tro
tao nhiéu truong khac nhau: van ban, s0, sO nguyén, ngay thang, thoi gian, chon mot,
chon nhiéu, logic, ma vach, toa dg, anh hoac video. Va sau d6 dat mot logic bo qua cho
phép tranh viéc di chuyén cac truong khong can thiét trong thiét bi di dong va tiét kiém
thoi gian bo trong. Tuy nhién, loai dit liéu khong gian duy nhét c6 thé dugc thu thap boi
ODK la diém vi trf hién tai (toa do GPS trong h¢ théng tham chiéu WGS84). Khong thé

thu thap diém tir xa hodc chon cic diém trén ban dd.

KoBo Toolbox

[ LT I e T Sample form for testing
(o

What is your name?

diver
widow{er)
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Hinh 1. 7. . Giao dién cua ung dung Kobo Toolbox
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KoBo Toolbox [11] 1a mdt dy an dugc tao ra mdi mong muén don gian va tap
trung héa ung dung ctia ODK cho thu thap dit liéu dia khong gian. Ung dung nay chi
chtra ba cong cu: cong cu tao biéu mau, ung dung thu thap dir liu di dong va cong cu
tong hop. Ban dau, céng cu tao biéu mau va tong hop 1am viéc nhu cic céng cu may
tinh dé ban dua trén Java. Hién nay, ing dung da dugc phat trién hop nhat va chi co thé
duoc str dung nhu cic ing dung web. Ngudi dung c6 thé tao biéu mau, tai 1én cac biéu
mAu nay trén thiét bj di dong, téng hop cac biéu miu da dién va tham chi 13 hién thi
tryc quan cac két qua don gian trong giao dién web. Ngoai ra, cong cu nay da co thé
trién khai trén da nén ting thong qua trinh duyét web (dugc thir nghiém trén Firefox
danh cho Android, Google Chrome danh cho Android va Safari cho 10S). KoBo ciing

da nghién ctru va budc dau thir nghiém tinh nang lam viéc ngoai tuyén.

GeoODK

O T T T T T T ETFT (@ smmm.  ce g CE N T T

[ e, [ [T p— B e B} vt &
=
4
£%
-

4 " I

ﬂ i

Hinh 1. 8. Giao dién cia Ung dung GeoODK

Dua trén ma nguén mé ODK nhiéu cong cu thu thap dir li¢u da duogc ra mét phu
hop voi cac ddi tuong thuc dia khac nhau. Trong d6, GeoODK [12] 1a mdt cong cu ndi
tiéng v6i kha ning hop nhét tinh linh hoat cia ODK véi trinh xem ban do don gian.
GeoODK c¢6 chtic nang twong ty nhu ODK va bao gom rat nhiéu cong cu. Ngoai ra, nd co
thé hién thi cac diém khdo sat trén ban do raster truc tuyén hodc ngoai tuyén. Cong cu su
dung MapBox TileMill cho chtic ning ban d6 ngoai tuyén. Pinh dang diu ra 1a CSV va
KML, nhung GeoODK cung cép cac tai nguyén dac bict dé chuyén doi dir liéu tir dinh
dang gbc thanh shapefiles. GeoODK 13 mot cong cu co ban trong hd tro thu thap dit liéu

ban d6. Tuy nhién, dit liéu trich xuat tr phan mém chwa c6 kha ning tinh hop truc tiép
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vo1 mot co s¢ dir liéu khong gian nhu Vmap. Diéu nay yéu cau cong strc xur Iy hau sau

khi thu thap rat 16n néu muén ap dung vao trén mogt khu vuc thuc dia lon.

GIS Cloud - MDC

Hinh 1. 9. Giao di¢n cua tng dung GIS Cloud
Bo suu tap dir lidu di dong (MDC) 1a mét phan ctia GIS Cloud [13]- mét giai phap
web toan dién dé tao, tai 1én, chinh stra, xudt ban va chia sé dir liéu khong gian. Tuy nhién
day 1a mot phan mém thuwong mai v6i nhiéu han ché dang ké nhu gidi han 100 MB dbi véi
raster va media, 10.000 ban ghi vector, ban do luoc gian va quan 1y s6 lugng thiét bi thu
thap. Dit liéu thu thap khong c6 co ché luu trit trén may chi cua t6 chie. Hién nay, cong cu
nay chua cung cip thong tin vé cac may chi sin sang tai Viét Nam. Do vay, hién tai viée

ung dung MDC vao thu thap dir li¢u ban dd cho nuéc ta khong kha thi.

NextGIS

" Web GIS
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Hinh 1. 10. Giao dién cua ung dung NextGIS
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NextGIS [14] 1a mét giai phap chuyén nghiép dé thu thap, luu trir va xu Iy dir liéu
khong gian dia 1y. Giai phap nay bao gdm thanh phan web, may tinh dé ban (ban sao cua
QGIS Desktop) va céc thiét bi di dong. NextGIS Mobile c6 giao dién nguodi dung hién dai
va truc quan phu hop véi moi kich thudée man hinh. Pinh dang vector co ban la GeoJson
(c6 thé chuyén ddi tir / thanh shapefiles trong QGIS / NextGIS Desktop) trong khi nhiéu
dinh dang raster va vector co thé dugce st dung dé hién thj ban dod truc tiép trén ung dung.
Ung dung cho phép mo ta cac d6i twong thuc dia thanh diém, dudng, da gidc va giri 1én
may chi. Dit liéu dugc thu thip co thé dugc hiéu chinh, bién tip thong quan NextGIS
Desktop. Hién tai, giai phap nay van dang trong giai doan phat trién va con ton lai mot s6
van dé nhu dong bd khi nhép liu, trich xut két qua thu thap va tinh twong thich véi cac

phan mém xir Iy dit liéu phd bién nhu ArcMap.

AmigoCloud
,,,,,, : .5
e
iy call e L S

Hinh 1. 11. Giao dién cua ting dung AmigoCloud

AmigoCloud [15] 1a mot cong cu dugc phat trién nham giai quyét cac van dé thu
thap dir liéu lién quan dén vi tri trén di dong. Tuy nhién, ngudi dung bét budc phai sir
dung may chu cia AmigoCloud dé thu thap dir liéu. Déng bo dir li€u gitra dién thoai di
dong va may chu dugc thuc hién tuy dong trong thoi gian thyec. Néu nguoi dung ngoai
tuyén, tat ca s& duoc déng bo hoa sau khi két ndi duoc khoi phuc. Danh sach céac dinh
dang dir li€u sau khi thu thap dugc hd tro rat da dang: BNA, CSV, DGN, DXF, ECW,
ESRI Shapefile, FileGDB, GML, GMT, GPKG, GPX, GTiff, GeoJSON, GeoRSS,
Geoconcept, HFA, JPEG, KML, MBTiles, Maplnfo , MrSID, OSM, OSM
(Protobuffer), PCIDSK, PNG, S57, SDTS, SGI, SQLite, TIGER, UK .NTF, XLSX
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14.

So sanh cac cong cu thu thap dir li€u thuc dia

Ung dung thu thap dir liéu cho Vmap can hién thi dugc ban dd nén, tinh trang dir

li¢u hi¢n tai, nhap/sura thong tin dia chi, dia diém va cap nhat 1én Vmap. Dya trén yéu

cau tong quat ndy, luan vin tong hop va danh gia kha nang twong thich véi cac loai dir

liéu khong gian (Error! Reference source not found.); kha ning trich xuét dit liéu sau

khi thu thap (Error! Reference source not found.) va cac chitc nang chinh cua cac

cong cu trén (Error! Reference source not found.).

Bang 1. 2. Céc loai dit li¢u dau vao dugce cac cong cu thu thap dit liéu hd tro

bd nhé
.shp | KML | GeoJSON [ WMS [TMS | WFS | CSV | cache truc mbtiles
tuyén
ODK --| -- -- -- - I il .
KoBo -- -- -- -- - - - . _
GeoODK -- ] -- -- -- I + T %
MDC cho -- - - -- -- -- - .- + % .
GIS Cloud
NextGIS -- -- + kEE + + + . + ok —
Mobile
Maplt GIS | -- + + + -- -- + .- +
AmigoCloud | + + + -- - .- + + T

* Bé nhé tile cache cé thé duoc tao thi cong tur cd lop raster va vector trong thiét bi di dong.

kK

may tinh dé ban.

*5% 04 thé sir dung cac tép dir lieu GeoJSON
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Bang 1. 3. Céc loai dit li¢u duoc cac cong cu thu thap dir li¢u hd tro trich xuat

.shp KML geojson [ WEFS CSV | Maplnfo | DXF
ODK -- + -- - + - .-
KoBo - - + -- - + -- --
GeoODK + ** + -- - + -- -
MDC cho GIS Cloud | +* + * -- - + * 1o T
NextGIS Mobile -- -- + + -- - --
Maplt GIS - - + + - + -- +
AmigoCloud + + + - + + +

* thong qua giao dién web

** thong qua cdc cong cu bo sung

Béang 1. 4. Céc tinh nang dugc cac cong cu thu thap dir li¢u ho tro

GIS [NextGIS | Maplt
ODK [KoBo [ GeoODK | Cloud _ AmigoCloud
Mobile | GIS
MDC
Pong bd hoa trén
may tinh dé ban / + + + + + -- +
web
Biéu miu tiiy chinh | + + + + + + +
Dir lidu diém + + + + + + +
Dir li¢u duong - - - - -- -- + + +
21
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Dir li€u vung - - -- -- - + + +
Céc ché d6 xem ban | - - - - + + + + +
do
hoat dong ngoai + + + + + + +
tuyén
gi61 han cho tai - - - - - - + -- + +

khoan mién phi

vé ra khoi vi tri hién | - - - - - - -- + + I
tai

Chtrc nang do - - - - -- -- -- T .

Theo do1 GPS - - -- - - -- + + +

* phién ban tra phi
Dua vao cac téng hop trén, cac ing dung hd tro thu thap dit liéu hién c6 chua

pht hop v6i muc tiéu thu thap dir liéu cho Vmap vi cac yéu t6 sau:

Vi tri dugc xac dinh béng vi trf hién tai cta thiét bi nén d6 chinh xac chua cao

- Céc tmg dyng hd trg ngudi dung tiy chinh vi tri chua cung cip du thong tin
dé nguoi dung c6 thé xac dinh ding vi tri mong mudn

- Khéng két ndi tryc tiép duoc v6i may chu cia ban d6 sd Viét Nam hodc cai
tién dé dong bo hoa 2 chiéu.

- Danh luc diém quan tdm va thudc tinh dit liéu khong phi hop véi Viét Nam

Luan van s€ ké thwra cidc churc nang, cong nghé vu di€m cua cac ung dung thu
thap dir liéu thyc dia trén thé gidi va bo sung, chinh sira theo yéu cau thuc tién cia Viét

Nam dé thiét ké va xay dung tng dung Vmap Contributor cho Vmap.

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele 0934573149

22

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele 0934573149

1.5. Muc tiéu cua luan van

Muc tiéu cua luan vin 1a xay dung tmg dung di dong (Android/iOS) hd trg thu
thap dir li€u dia diém, dia chi (Vmap Contributor) phuc vu Ban dd s Viét Nam — Vmap

bao gém cic muc tiéu cu thé sau:
- Thu thap, phan tich yéu ciu cta Gmg dung.
- Phan tich, thiét ké tmg dung.
- Tham gia phat trién, l4p trinh tng dung va trién khai thuc té
- Tham gia thtr nghiém thu thap dir li¢u trén Dich Vong Hau, Cau Giéy.

- Panh gia quy trinh thu thap dir liéu va chuan bj cho mé rong trén toan qudc.
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CHUONG 2. THU THAP, PHAN TiCH YEU CAU UNG DUNG

Thu thép, phén tich yéu cau 13 budc dau tién trong quy trinh phat trién tmg dung.
Ung dung thu thap dir liéu trén nén tang di dong cho Ban d6 s6 Viét Nam dugc phat
trién hudng t6i nhiéu dbi twong nguoi str dung nhu: chuyén gia thu thap dit liéu dia chi,
buu ta cia Tong cong ty buu dién Viét Nam (VNPOST), doan vién thanh nién, cong
ddng nha nghién ctru vé dia chi Viét Nam, ... Do d6, thu thap, phan tich yéu cau phai
duoc nghién ctru chi tiét dé thAm dinh, dic ta, mé hinh hda cac chirc nang/phi chuc
nang can thiét cta ung dung. Tu d6, danh gia su can thiét, tinh kha thi dé lya chon céc
chtrc nang/phi chirc nang s& dugc trién khai thyc té. Trong Chuong 3, luan vian sir dung
huéng dan cta IEEE vé thong s6 ky thuat yéu cau phan mém (IEEE 830-1984 [16]) dé
téng hop cac két qua thu thap va phan tich yéu cau cho Ung dung thu thap dit liéu trén

nén tang di dong cho Ban d6 sé Viét Nam.

2.1. Xac dinh cdc yéu cau chitc ning vé hién thi, thu thip, cip nhat dir

liéu ciia Ung dung thu thap dir liéu

Trong cong nghé phan mém, thu thap yéu ciu 13 giai doan dau tién trong vong
do1 phat trién cia mot san phém (co thé 1a mot phé“m mém doc lap, mot hé théng hoac
mot mo-dun cia hé thong). Yéu cau ngudi ding (user requirements) [17] dugc dinh
nghia 13 cic mé ta vé chirc ning va phi chtrc ning cta san pham & mirc d6 khai quat,

khong bao gom cac thong tin k¥ thuat chi tiét.

Luan van da thu thap yéu cau tir (i) Pé 4n tri thie Viét s6 hoa, (ii) VNPOST, (iii)
doi phat trien Vmap - PH Cong Nghé va tong hop danh sach cac yéu cau chirc ning

cua ing dung trong Error! Reference source not found..

Bang 2. 1. Danh sach cac yéu cau chiic ning cta tng dung Vmap Contributor

STT Chire nang Piu vao Diu ra
1 hién thi ban d6 1. khung man hinh hién | 1. hién thi ban dd Vmap theo
thi vi tri va d0 zoom (1-18)

2. yéu cau hién thi ban | dugc yéu cau

do
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hién thi 16p anh vé
tinh d§ phan giai cao

1. khung man hinh hién
thi

2. yéu cau hién thi anh

v€ tinh

1. hién thi 16p anh vé tinh
theo vi tri va d§ zoom (1-18)

dugc yéu cau

dinh vi1 vi tri hién tai

1. yéu cau dinh vi vi tri

1. xac dinh vi tri va di
chuyén khung nhin téi vi tri

duoc xac dinh

hién thi thong tin dia
diém, dia chi hién co

1. khung man hinh hién
thi

2. yéu cau hién thi di€ém
quan tam (d¢ zoom >=

17)

1. truy van danh sich dia
diém, dia chi trén may chu

va hién thi

ché do hién thi dir liéu
ngoai tuyén

1. dit liéu hién thj ban
do, anh vé tinh, diém

quan tam

1. Luu trir trén bo nhd cuc bo
va hién thi khi may ngoai

tuyén

chirc nang chinh stra
dir 1i€u cua diém quan

tam hién c6

1. Piém quan tam
2. thong tin thay doi

1. Chinh stra thong tin mo ta
2. Chinh stra vi tri

3. X6a
4. Luu thong tin vao by nho
cuc bo va ghi nhan co6 thay

dbi trén tng dung

chirc nang thém diém
quan tam

1. vitri
2. loai diém quan tam

3. thong tin bd sung

1. Iuu thong tin vao bo nho
cuc bo va ghi nhan co6 thay

dbi trén tng dung

chire ning quan Iy dbi
tuong dir liéu

1. Danh muc ddi tugng
dir liéu
2. Yéu cau tat / bat dbi

tuong dir licu

1. Hién thi / an cac diém
quan tam theo loai doi tugng

churc nang thém anh
cho diém quan tam

1. Nguoi dung chon
diém quan tam

1. luu anh vao bd nho bo va
ghi nhén c6 thay doi
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2. chon anh tur thu vién
hodc bat chirc nang
chup
10 | chirc nang hién thi di | 1. Yéu cdu hién thi di | 1. Truy van dit liu dudng tir
liéu duong hién co liéu duong Vmap Engine va hién thi
2. Khung hién thj ban
d
0
11 | Chirc nang chinh sira | 1. Nguoi diung chon 1 | 1. Ghi nhén c6 thay doi trén
dir liéu duong hién c6 | duong hién c6 va thay |ung dung
d6i duong
12 | chirc nang hién thi ghi | 1. Yéu cau hién thi di | 1. Truy van dit li¢u ghi cha
chu hién cé liéu ghi chu tir Vmap Engine va hién thi
2. Khung hién thi ban
d
0
13 | chtc ndng chinh stta | 1.Ghi chu q 1. Chinh stra thong tin mo ta
ghi chi hién c6 cua | 2. Thong tin thay doi 2. Chinh stra vi tri
ban d6 3. Xéa
4. Ivyu anh vao bd nhd bo va
ghi nhén c6 thay d6i
14 | chic nang thém ghi | 1. Nguoi dung chon 1 vif 1. Hién thi 6 nhap liéu, nhan
chu cho ban do tri va dién thong tin ghi [thong tin ghi cha va ghi nhan
chu c6 thay doi trén tng dung
15 |co ché déng bo dit | 1. Danh sach thay d6i | 1. Guri danh sach thay doi
licu vo1 VN Map | cuanguoi dung cua nguoi dung 1én Vmap
Engine Engine
16 | co ché luu trit thay d6i | 1. Danh sach thay d6i | 1. Luu trit thay doi cia nguoi
cua nguoil st dung | cua nguoi dung dung trén may cuc bd
trén thiét bi & ché do
ngoai tuyén
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ciia Ung dung thu thap dir liéu

17 |chtic nang tu dong | 1. Thoi gian st dung | 1. Tu dong déng bo dir liéu
cap nhat dir liéu cuc | ing dung cua nguoi |voi Vmap Engine sau 15
b6 1én Vmap dung phut hodc khi két ndi mang

2. Danh sach thay d6i | tro lai
cua nguoi dung

18 | chuc nang xac thuc | 1. username /password | 1. dang nhép va luu thong tin
nguoi dung 2. yéu cau dang nhap, [dang nhap cua nguoi dung

dang xuét 2. ddng xuat va xo6a thong tin
2.2. Phén tich cic yéu ciu chirc niing vé hién thi, thu thip, cip nhat dir liéu

Dua trén bang tong hop yéu cau chtc ning, Ung dung thu thap dit liéu Vmap

Contributor dugc xac dinh thém 2 nhom churc nang:

- Tuong tac vé1 dit liéu mang ludi duong cua Vmap

o Ung dung can hién thi cac Node ciu tao 1én hinh dang duong

o Cho phép nguodi dung cip nhat vi tri cdc Node dé cap nhat hinh dang

duong

- Tuong tac voi dir 1i€u ghi cha

o Dir liéu ghi chu 1a dir li¢u diém va chira thong tin mo ta mot van dé (vi

du: vi tri nha ¢6 nhi€u s6 nha)

o Ung dung can hién thi, quan 1y cac vi tri ghi chi va nhiéu ngudi ding

c6 thé trao d6i thong tin vé van dé cia 1 ghi chu

Biéu d0 phan rd chtc ning (Function Decomposition Diagram — FDD) [18]

duoc xdy dung dé xac dinh pham vi tong thé cua tmg dung, phan hoach chirc ning va la

nén tang cho thiét ké kién tric hé thong. Biéu d6 phan rd chiic ning cua Umg dung

Vmap Contributor dugc mo ta trong Error! Reference source not found..
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T Vmap Contributor

it

|
)

P X - L} ~ - !
Binh vi vi tri Xac thue ngudi Hién thi Tu ong tac véi dbi tu o'ng Quan ly déi Twong tac voi dir lieu | | Twong tac voi dir
T ding dir ligu nen diém quan tim J— tuong dir liéu dwong liéu ghi chu [
I - I . i , !
| . Hién thj théng tin diém Thém anh cho Hién thi dir liéu duwdng Hién thi ghi chi Thém ghi chi
Hikn thi bén a6 Vkap l { quan tam hién cé } diém quan tim 1 hién co hién co cho ban dé
‘ I
» < ] . ] L) y
Hién thi 1&p anh vé tinh | | Chinh sira di¥ liéu cia | | Thém diém quan Chinh stra dir liéu Chinh stra ghi chu
dé phan giai cao diém quan tam hién co tam dwéng hién co hién cé cua ban do|

Hién thi diF liéu ngoai
tuyén

[LI.PI.I trir thay doi cUa nguéi st dung trén thiét bi Er’

ché dd ngoai tuyén

S —
[ Ddng bd dir liéu voi
Vmap Engine

L :

Tu dong cap nhat dir
liéu voi Vmap

[

Hinh 2. 1. Biéu d6 phan ra chttc ning (FDD)

Biéu do ludng dir liéu (Data Flow Diagram — DFD) [19] 1a cach thirc miéu ta
ludng dir lidu duoc xtr Iy trong hé thong. Biéu d6 ludng dir lidu dugc xay dung theo
nhiéu muc chi tiét khac nhau dya trén cdu tric ctia biéu d6 phan ra chirc ning. Tir biéu
dd phan ra chirc nang, Ung dung thu thap dit liéu dugc xac dinh c6 5 ludng dit lidu

chinh dugc mo ta trong Error! Reference source not found..
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—_—

‘xac(hu’cn u'b'iL
e ng

\ dung

N—

e
v‘ Hién thi ban dé Vmap }-
- r
Hién thi _1\ Hién thi Iop anh vé tinh
dir liéu nén | doé phan giai cao
\
|

|| Hién thi di¥ liéu ngoai W
| tuyén

P
Hién thi théng tin diém
quan tam hién co

_f Hién thi }»Imén thi dir ligu duorng}
\

dir lieu cua Vmap hién co

Hién thi ghi chd
hién cé
Ngwoi ding
"
] Quan ly doi VMap Engine
tweng dir liéu

™\ s
Tuong téc véi déi twong| | | Thém diém quan
diém quan tam tam

 Hién thi théng tin diém | ]
| quan tam hién cé

Chinh stra di¥ liéu cua

diém quan tam hién co LlI'I.I ik thay asi cia

| nguoi sur dung trén Déng bd diF liéu véi
I thiét bj o ché o Vmap Engine
J Them anh cho | ngoai tuyén

diém quan tém

B
Tuong tac vei dir liéu Hlén thi dir liéu duong | Chinh swa dir liéu
duong hién cé .r duong hién co

S e N (. . .
Tworng tac voi dir , Hién 1hi ghi cha l . Chinh sura ghi chu
liéu ghi chu | hién cé | hlén ¢6 cila ban b

4 Thém ghi cha
cho ban @é

.

Hinh 2. 2. Biéu d6 ludng dit liéu ctia Ung dung
1. Hién thi dit liéu nén
o Hién thi dit liéu nén duge khoi chay mac dinh khi khoi1 dong trng dung véi

nén ban d6 mac dinh 1a Vmap.

o Hién thj ban dd sir dung cac tham $6: vi tri trung tdm man hinh, 46 zoom
ctia d0 (s6 nguyén 1-18), d6 phan giai ctia man hinh

o Ban d6 Vmap duoc st dung thong qua Web Map Tile Service (WMTS
[20]) va hé quy chiéu dia Iy EPSG 3857 [21]

o Dir liéu anh vé tinh d¢ phan giai cao duoc cung cap boi Bing Imagery tiles

[22] dudi dang Web Map Tile Service, hé quy chiéu dia Iy EPSG 3857

o Hién thi ban dd ngoai tuyén: Chirc ning sé tai tit ca Map Tiles trong khu

vuc tir do0 zoom duoc chon dén do zoom 18.

2. Hién thi dir liéu cia Vmap
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o Dit liéu dia diém, dia chi: Dit liéu diém (single point) dugc nhan boi API

v6i gidi han viing va gidi han t6i da 30 ban ghi dit licu.
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(@)

(@)

Dir liéu ghi chu: Dir liéu diém (single point) dugc nhan boi API kém véi
thong tin trao d6i (twong tw nhu 1 bai ding trén mang xa hoi duoc biéu

dién 14 1 diém trén ban d6) dugc gidi han theo ving va ban ghi.

Dir liéu mang ludi duong: Dit liéu tap hop diém (multiple points) c6 lién

két chi dugc gidi han theo ving.

3. Tuong tac voi doi tuong diém quan tam

O

Hién thi thong tin dit liéu dia diém, dia chi hién c6 dugc khai chay khi ban

dd & d6 zoom 17,18 dé dam bao nguoi dung phan biét duoc cac dia diém

duoc hién thi.

Quan ly dbi tuong dir liéu diém cho phép phan loai dir liéu (vi du: nha
dan, quéan an, ctra hang...) va xac dinh cac truong thong tin mo ta riéng

cho mdi loai dia diém.

Thém dia diém, dia chi bang cach chon 1 vi tri trén ban d6 va dién cac
thong tin mo ta: loai diém, tén, s6 nha, ...

Chinh stra d6i twong diém yéu cdu ngudi dung chon 1 diém (hién thi dang
marker) trén ban dd va thay doi vi tri hodc thong tin mé ta hodc xda diém
do.

Chtrc nang thém anh cho dia diém sir dung camera APIs [23] cua hé diéu
hanh cho phép truy cép thu vién anh hodc trinh chyp anh.

Nhitng thay ddi vé dit lidu duoc luu trix trong bd nhd cuc bo cua thiét bi.

Co ché nay gitp dam bao dit liéu khong mat mét trong qua trinh sir dung,
diéu kién mang mét hodc thiéu 6n dinh va giam thiéu twong tic voi may

chu.

Xac thuc nguoi dung va tai dir liéu 1én Vmap Engine st dung HTTP
authentication va import APIs duoc thuc hién khi ngudi dung yéu cau tai

dwr li€u hodc ty dong sau 15 phut st dung ing dung.

4. Ludng dit liéu twong ty dugc ap dung véi di liéu ghi chu.

5. Ludng di liéu twong tu duoc 4p dung véi dir liéu dudng.
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2.3. Thu thip yéu ciu phi chirc ning ciia Ung dung thu thap di li¢u

ISO 9126 [24] 1a mdt tiéu chuan qudc té dé danh gia phan mém. ISO/IEC
25010:2011 [25] 13 phién ban mé rong méi nhat cua ISO 9126 trong viée xac dinh mot
tap hop cac dic tinh chat lugng phan mém. Luan van da dya trén ISO/IEC 25010:2011
dé thu thap yéu cau tir (i) D& 4n tri thire Viét s6 hoa, (ii) VNPOST, (iii) Poan thanh nién
truong PH Cong Nghé va tong hop danh sach cac yéu cau phi chiic ning cta tmg dung

nhu sau:

*  Ye&u cau vé€ san pham

o Moi trudong hoat dong:

Android 6-9: theo thdng ké cua androidauthority.com [26] thang
5/2020, cac phién ban Android 6-9 chiém khoang 85% thiét bi
chay Android va chi 8.2% duoc cai dat Android 10.

iOS version: 12.1 — 13.4: theo thdng ké cua statista.com [27] thang
11/2019, phién ban iOS 12.1 14 phién ban thip nhit c6 trén 2% thiét
bi dang stir dung (cu thé 2.33%) va phién ban i0S 13.1 dang duogc

st dung trén da sb cac thiét bi (51.51%).
o Téc do: chay on dinh trén dién thoai phé thong
o Do tin cay:

Co kha nang luu trr thong tin khi g dung ngoai tuyén va dong
bd vo1 may chu khi két nd1 duge khoi phuc

Tu dong gui dir li€u 1én may chu sau 15 phut hoat dong
o B¢ nhé: ton it bd nho
o Giao dién:
] D6 hoa ¢6 cac 1énh duge chon béng menu
Ban db 15 nét
o Cap nhat: c6 kha nang cap nhat thong qua CHPlay va App Store.
*  Yéu cau vé tién trinh phat trién

o Chuan
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Pép tmg cac chuan cia tng dung Android ctia Google dé dang 1én

CHPlay, tmg dung iOS ctia Apple dé duoc dang 1én App Store.

Tuong tac voi may chi Vmap thong qua APIs
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Ung dung cac chuan dir liéu dia khong gian cia OGC trong cac APIs
cho ban d6 nhu WMTS.
o Phuong phép thiét ké: Thiét ké giao dién (mg dung than thién

o Dinh hudng phat trién: thoi gian ngén, giam thiéu khéi luong cong viée.

2.4. Phan tich cac yéu cau phi chirc niing ciia Ung dung thu thip dir liéu
Dua trén danh sach cc yéu cau phi chic nang di thu thap, dic ta k¥ thuat cua
cac yéu cau phi chirc ning duoc xac dinh nhu sau:
*  Yéu cau vé san pham

o Mbi trudng xay dung va kiém thur:

Android: Android SDK version 23 — 28

i0S: Xcode 10.1 - 11.4

o Toc do:

Kiém tra str dung Robotium [28] v&i cac thong tin

Thot gian khéi dong
« Thoi gian phan hoi
* St dung pin
+ Kha ning chay ngdm
*  Trao d6i dit liéu voi may chit
o Dién thoai: Xiaomi, Samsung Galaxy, Google pixel, LG, iphone

o Do tin cay:

Khoi phuc khi ngimg két néi véi may chi / mat mang

Kiém tra ty dong guri dit lidu 1én may chi sau 15 phut hoat dong
o B0 nhé: ton it hon 100MB

o Giao dién:
|

Do hoa cé cac 1énh dugce chon bang menu
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Str dung Map Tiles véi dd phéan gidi 512x512px

o Cap nhat: c6 kha nang cap nhat thong qua CHPlay va App Store.
* Yéu cau vé tién trinh phat trién

o Chuan
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Piép tmg cac chuan cua tmg dung Android cua Google dé dang lén
CHPlay, tng dung iOS cua Apple dé dugc dang 1én App Store.

Hién thi ban d6, anh vé tinh théng qua OGC WMTS 1.0

Tuong tac dit liéu véi Vmap Flatform thong qua API str dung XML
o Phuong phap thiét ké: Thiét ké giao dién irng dung st dung phong cach

thiét ké Material Design.

o Ngon ngit 1ap trinh: Dart version 2.9.0 véi Flutter 1.21

2.5. Thu thap yéu ciu chuyén tiép dir li¢u téi may cha
Danh sach yéu cau chuyén tiép dir liéu t6i may chu ctia Ung dung thu thap dit liéu
Vmap Contributor dugc thu thap va tong hop nhu sau:

Bang 2. 2. Danh sach yéu cau chuyén tiép dit iéu v6i may cha

Giao tiép May chii Dir liéu
Hién thi ban d6 GET Vmap Flatform Map Tile
Hién thi anh vé tinh | GET Bing Image tile
do phan giai cao
Léy danh sach dia | GET Vmap Flatform Point
diém, dia chi
Lay danh sach ghi | GET Vmap Flatform Point
chu
Lay dit liéu duong | GET Vmap Flatform Line
hién c6
Thém/cap nhat du | POST Vmap Flatform Point
liéu diém quan tam
Cap nhat dir lieu | POST Vmap Flatform Line
duong
Thém/cap nhat dir [ POST Vmap Flatform Point
liéu ghi chu
Xéc thuc POST Vmap Flatform Authentication data
Thém anh cho diém | POST Vmap Flatform Ipg
quan tam
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2.6. Phén tich yéu ciu chuyén tiép dir liéu t6i may chi
Dua trén cac thong tin vé kién trac, ludng dit liéu ciia Vmap Flatform va danh
sach yéu cau chuyén tiép dit liéu toi may chi, phan tich yéu ciu chi tiét cia tng dung

dugc mo ta trong Error! Reference source not found..

Bang 2. 3. Phan tich yéu cau chuyén tiép dit liéu toi may chi

Giao thirc | May chi Request Response | Ghi chua

Hién thi ban d6 | WMTS VNMap Tile [x-coordinate, |png Tile

server y-coordinate, 512x512px

zoom level
Hién thi anh vé | WMTS Bing x-coordinate, |png Tile
tinh d0 phan y-coordinate, 256x256px
giai cao zoom level
Lay danh sach | Get VNMap Area, type xml Level zoom
dia diém, dia Query >=17
chi
Lay danh sach | Get VNMap Area, type xml Level zoom
ghi chu Query >=17
Lay danh sach | Get VNMap Area, type xml Level zoom
dia diém, dia Query >=17
chi
Lay danh sach | Post VNMap xml status Kéem Xac
ghi chu Import thuc
Lay danh sach | Put VNMap xml status Kem Xac
dia di€ém, dia Import thuc
chi
Lay danh sach VNMap xml status Kém Xac
ghi chu Put Import thuc
Lay danh sach | Post VNMap xml status Kém Xac
dia diém, dia Import thuc
chi
34
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Lay danh sach | Put VNMap xml status Kém Xac
ghi chu Import thuc

Lay danh sach | HTTP VNMap Id, password | status

dia diém, dia | Authentic | Import

chi ation

Lay danh sach | Put VNMap Id, jpg status Kém Xac
ghi chu Import thuc
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CHUONG 3. PHAN TICH, THIET KE UNG DUNG

3.1. Phan tich chitc ning ciia Ung dung thu thép dir lidu

Mo ta cac ca st dung [17] 12 mot k§ thudt phan tich yéu cau duoc gidi thiéu
trong phuong phap Objectory bdi Jacobson, 1993. Ca st dung mo ta cac tdc nhan tham
gia vao mot tuong tac trén phan mém. M6 hinh héa ca sir dung duoc xay dung va thiét
ké cho ting ca sir dung hoic két hop dé mé hinh yéu cdu cua ca tng dung. M6 hinh hoa
huéng di twong (UML) 1a sy don gian héa thuc té, cho phép hiéu rd hon hé théng can

phat trién:

«  Cai nhin tryc quan vé hé thong dang c6 hoic hudng t6i

+ Kiém chimg hé théng

+  Cung cap nhiing chi dan dé xdy dyung hé thong

*  Tai liéu hoa hé théng

Luin van st dung mé hinh héa huéng ddi twong Agent — UML [29]. Pay 1a
phuong phap mo6 hinh héa ca st dung dugc thira nhan nhu mét chuan mic dinh cua
nganh CNTT. Error! Reference source not found. 14 mo hinh héa ddi tuong mo ta

tuong tac cua nguoi st dung vai cac chirc nang duoc xay dung dua trén két qua cia thu

thap va phan tich yéu cau tng dung.

- . hién thi ghi chii hign cd > thém ghi chu cho ban 38
o o m Kiém theo @ia chi, dia danh, dja diém e Rong A Y
chire n4ng hidn thi 16p 3nhvé tinh 45 phin giil cao -

W s s e

" g = chinh sira ghi chd hién co cla ban do
quan ly doi tuwong dir ligu
>3
~

g i sy Ngudi sir dung
chinh sira dit liéu cda diem quan 13m hign cd hign thi théng tin didm quan t3m hién 6

Iru trik thay 36i clia ngudi siF dung rén thit bi & ché dé ngoal tuyén

>
thém anh cho diém quantim | £
A
hién thi off liéu durng hign oo dbng bd oiF liéu voi VN Map Engine >  tw déng Iuu triF trén co s& dif iéu cia VNMap
v
thém diém quan tim L
v L . v )
hién thi d iéu ngoai tuyén < hién thi dik liéu ban b vector trén Ung dung chinh si¥a dif liéu dudmg hiéncd V' wac thue ngudr ding

Hinh 3. 1. M6 hinh hoa d6i twong mé ta twong tac cta ngudi st dung véi cac chic nang
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Cac chuc nang cia ing dung thu thap dir liéu dugc chia thanh 6 nhém sau:

+  Nhoém chitc niang hoat dong ddc 1ap va chi twong tac truc tiép vai ngudi

dung bao gom: chirc ning dinh vi vi tri; quan 1y d6i twong dit liéu.

«  Nhoém chie ning cép 1 twong tac truc tiép véi ngudi dung bao gom: huén
thi ban d6 Vmap, hién thi 16p anh vé tinh d6 phan giai cao; hién thi ghi
cht hién co6; hién thi thong tin diém quan tim hién c6; hién thi dir liéu

duong hién co;

*  Nhom chure ndng cap 2 mé rong tir cac chirc ndng cap 1 va tuong tac tryc
tiép voi nguoi dung bao gom: thém diém quan tdm; thém anh, chinh stra
di li¢u diém hién co; thém ghi chu; chinh stra ghi chu hi¢n c6; chinh sura

dir liéu dudng, hién thi dir liéu ngoai tuyén

+  Nhoém chitc ning cip 3 dugc yéu cau boi cac chirc nang 2: luu trit thay

doi ctia nguoi sir dung trén thiét bi

*  Nhoém chtic nang cap 4 dugc yéu cau bdi cac chirc nang 3: dong bd dir

liéu voi Vmap Engine

+  Nhoém chirc ning cip 5 mé rong tir cac chirc ning 4: ty dong tai dir liéu

1én may chi Vmap sau 15 phut hoat dong

3.2.  Phan tich, thiét ké ludng dit ligu ciia Ung dung thu thap dir li¢u dia chi

Ludng dir lidu cia ng dung bao gém ludng co ban va cac ludng ré nhanh.
Ludng co ban mo ta cach thire hoat dong chinh cua ca str dung bang cach thé hién mdi
quan hé giita cic chirc ning theo gidi gian. Ludng r& nhanh mé ta cac trudng hop c6 thé
xay ra trong mot 1an ngudi ding st dung chirc ning ngoai ludng co ban. Cong viée
phan tich, du doan cac ludng xir 1y cta chirc ning nham dam bao phan mém c6 kha
ning 1am viéc trong nhiéu trudng hop, giup han ché 13i trong qué trinh st dung. Dua
trén thiét ké chirc ning, ludng dir liéu cua Ung dung thu thap dir liéu duoc phén tich

trong Error! Reference source not found..
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Bang 3. 1. Ludng dit liéu ctia Ung dung thu thap dir liéu

STT

Ca str dung

Diéu kién

Luﬁng co ban

Luong ré nhanh

chuc nang
hién thi ban

ddé nén Vmap

- Tién

diéu

kién: ing dung

khoi dong

- Hau

diéu

kién: khong

Khéi tao -> dinh vi
vi tri > tinh danh

sach tiles duwa trén
muc do zoom va vi
tri hién tai -> g
yéu cau lén Vmap
Tile server -> nhan
Tiles -> Iuu tiles vao
bd nhé cuc b -> sép

x€p hién thi 1én man

hinh

Khéi tao -> dinh vi vi
tri -> nhan vi tri -> tinh

danh sach tiles dua
trén mirc d0 zoom va
vi tri hién tai -> gui
yéu cau 1én Vmap Tile
server -> khong két
nbi duge véi may chu
> yéu cau hién tir dir
liéu ngoai tuyén -> doc
dir liéu -> sap xép hién

thi 1én man hinh

chtrc
hién thi

nang
16p
anh v¢ tinh do

phan giai cao

- Tién

diéu

kién: kich hoat
ché d6 hién thi

anh

- Hau

diéu

kién: khong

Khéi tao -> dinh vi
vi tri -> tinh danh

sach tiles duwa trén
muc do zoom va vi
tri hién tai -> g
yéu cau lén Vmap
Tile server -> nhan

Tiles -> luu tiles vao

bo nhd cuc b sap
x€p -> hién thi 1én

man hinh

Khéi tao -> dinh vi vi
tri -> tinh danh sach

tiles dua trén muc do
zoom va vi tri hién tai
> gli yéu cau 1én
Vmap Tile server ->
khong két ndi duoc véi
may chi -> yéu cau
hién tir dit liéu ngoai
tuyén -> doc dir liéu ->
sip xép hién thi lén

man hinh

chtrc nang
dinh vi vi tri

- Tién
kién:

diéu
dién

thoai dang bat

dinh vi va irng

Yé&u cau dinh vi vi

tri -> khdi chay dinh
vi Vi tri trén thiét bj -

> nhan thong tin vi

Yé&u cau dinh vi vi tri -
> khoi chay dinh vi vi

trf trén thiét bj -> dinh

vi khong thanh cong -
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dung duoc cip
phép su dung
thong tin vi tri
cua may
- Hau diéu

kién: khong

tri 1an 1 -=> vi tri
chinh xé&c thap ->

tiép tuc yéu cau dinh
vi vi tri trén thiét bj -
> nhan thong tin vi
tri chinh x4ac -> hién
thi dén vi tri da xéc

dinh -> luyu vi tri

> thong bdo cho nguoi
dung kiém tra quyén

va thiét bi

chtrc nang
hién thi thong

tin diém quan

tam hién c6

- Tién  diéu
kién: zoom|
>=17

- Hau  diéu

kién: khong

Phat hién murc d’(f)
zoom >=17 -> lay
thong tin man hinh -
>kiém tra dit liéu
cuc bg -> phat hi¢n
dir li¢u trong khu

vuc -> hién thi

Phat hién mic do
zoom >=17 -> lay
thong tin man hinh ->
kiém tra dit lidu cuc bo
-> khong phat hién dir
liéu trong khu vyc ->
yéu cau di liéu tir may
chu -> nhan dir liéu va

hién thi

churc nang
chinh stra di

liéu cua diém

quan tam hién

- Tién diéu
kién: hién thi
danh sach|

diém quan tam

Chon mot diém
quan tam -> hién thi

dir liéu hién tai >

mau chinh stra dir

Chon mdt diém quan
tam -> hién thi dir liéu
hién tai -> mau chinh

stra dir li€u > luu triv

co hién co liéu -> luu trir vao | vao bo nhé cuc b ->

- Hau  diéu bd nhd cuc bd > |tu dong déng bo voi

kién: khong ddng bo dit lidu voi | may cha

may chu

chure nang| - Tién  diéul Nhan toa do trén ban| Nhan toa do trén ban
thém diém| kién: hién bi | dd ctia mot dia diém | dd cua mot dia diém -
quan ban dd nén | ->hién thi danh sach| > hién thi danh sach
tam

hoan thanh
- Hau  diéu

kién: khong

diém quan tam ->
chon loai di€ém quan

tam -> hién thi mau

di€m quan tdm -> chon
loai di€ém quan tam ->

hién thi mau nhap li¢u

39
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nhap li¢u tuong Gng
v6i loai diém quan

tam -> luu trir vao

bo nhd cuc by >

tuong tng vdi loai
di€m quan tam -> luu

trir vao bd nhd cuc bd

-> ty dong déng bo voi

dong bo dir liéu voi | may chu
may
chu
7 chirc ning| - Tién  diéu| Hién thi danh sach
quan 1y do61 | kién: img dung | o1 tuong dit li¢u >
tuong dir liéu | khéi dong chon loai ddi tuong
- Hau  diéu| va trang thai
kién: khong
8 chtic ningl - Tién  diéul Thém anh -> khoi | Thém anh -> khoi
thém anh cho | kién: thém| dong may anh -> |[dong trinh quan ly

dudng -> luu trir vao

diém quan| diém quan tdm | chup anh -> luu trir | anh-> chon anh -> nén
tam hodc chinh stra | anh trén bd nhd mac | anh -> gri anh 1én may
diém quan tim | dinh -> nén anh -> | chi -> x4c nhan thanh
- Hau  diéu| gui anh 1én may chu | cong
kién: khong -> xac nhan thanh
cong
9 ch}'Ic nang| - Tién  diéu| Phat hién muc d,(} Phat hién muc ’d(f)
hién thi  d{i| kién: zoom| zoom >=18 -> lay | zoom >=18 -> lay
li¢u duong| >=18 thong tin man hinh - | thong tin man hinh >
hién co - Hau  diéu > kiém tradit liéu |kiém tra dit li¢u cuc bo
kién: khong cuc by -> phat hién | -> khong phat hi¢n dir
dir liéu trong khul li€u trong khu vuc ->
vuc -> hién thi yéu cau dit liéu tir may
chu -> nhan dir liéu va
hién thi
10 |Chic  ning/- Tién  diéul Chon cic  diém| Chon cac diém chinh
chinh stra di kién: khong chinhstra trén| stra trén dudng -> luu

trir vao bd nhd cuc bd
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ligu  dudng - Hau  diéu bd nhé cuc bo -> | ->tw dong dong bo di
hién co kién: khong dong bo dir liéu voi | liéu voi may chu
may chu
11 Ch}'IC ning| - Tién  diéu| Phat hién muc d,(f) Phat hién murc ’d(f)
hién thi ghi | ki¢n: zoom| zoom >=17 -> lay | zoom >=17 -> lay
chu hién co >=17 thong tin man hinh - | thong tin man hinh ->
- Hau  diéu| > kiém tra dit ligu | kiém tra dit lidu cuc bd
kién: khong cuc b -> phat hién | -> khong phat hién dir
dir liéu trong khu | li€u trong khu vuc ->
vuc -> hién thi yéu cau dit liéu tir may
chu -> nhan dir liéu va
hién thi
12 | chtrc ning| - Tién , diéu Chon mét ghi cha-> [ Chon mét ghi chu ->
chinh stra ghi | kién: hién thi | hién thi d¥ li€u hién | hién thi dir liéu hién tai
chit  hién co| ghi chi hién c6 | tai -> mau chinh sira | -> mau chinh sira dit
cua ban db - Hau  diéu| dir liéu -> lwu trit | ligu -> luwu trit vao bo
kién: khong vao bd nhé cuc bo - | nhd cuc bo -> tu dong
> dong bo dir liéu | dong bd véi may chu
vo1 may chu
13 |chtc ning| - Tién ) diéu N‘han toa do trén l?én Nhén toa do trén ban
thém ghi cha | kién: hién thi | do ciia mét dia diém | d6 ciia mét dia diém -
cho ban d6 ban dd nén > hién thi miu nhap| > hién thi miu nhap
- Hau  diéu| liéu twong -> luu trit | lidu twong -> luu trix
kién: khong vao bo nho cuc bo - | vao bo nhé cuc bd ->
> dong bo dir licu | tu dong dong bo véi
v&i may chu may chu
14 | chirc nang xac | - Tién, (,iiéu Nguoi dung dong bod
thuc nguoi| kién: két no1 | dit ligu véi may chu
dung voi may chu > yéu cau id, pass -
- Hau  diéu| > giri thong tin 1én
kién: khong may chu -> xac nhan

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com

41



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele 0934573149

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele 0934573149

Biéu dd tuan tu [30] mo ta thir thy twong tac giita cac ddi tuong. Cach thire biéu
dién biéu d6 tuan ty theo thoi gian nhu sau:

+  Dong thoi gian duge mo ta tir trén xubng dudi

MJdi d6i tugng c6 1 vong doi (lifeline)
o Bit dau khi hinh thanh dbi twong, két thac khi x6a ddi tuong
o Tuong tac duoc v& gitta hai d6i twong thé hién dbi tuong goi phuong thirc

ctia ddi twong khac

o Tu tuong tac: ddi twong goi phuong thirc ctia chinh ddi tugng d6

Duya trén phén tich ludng dir liéu cua Gng dung, Error! Reference source not
found. - Error! Reference source not found. 1 biéu do tun tu cia céc ca st dung va
chtrc ning cho Ung dung thu thap dit liéu dia chi va dja danh trén nén tang di dong cho

ban do so6 Viét Nam.

Hién thi ban d6 dang Vector

% Mobile App Server

User
. |

1. Lwra chon man hinh hién thi > |

2. Tinh toan vi tri va d6 zoom

3. Gri thdng tin qua Restful AP

4_Tra lai danh sach tile

5. Sap xép lai tile

|

|

|

:l |

N . |

6. Hién thi ban do J [

wa LR |
|

|

Hinh 3. 2. Biéu dd tuan tu hién thi dir liéu ban dd
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Hién thi ban dé doé phéan giai cao
% Mobile App Server
User
me I I
i o | |
1. Chon hién thi ban d0 chat luong cao o |
" |
2. Tinh toan vi tri va dé zoom :
< |
|
3. Gtri théng tin qua Restful APl _ |
Ll

__ATdbidwheichlle _
|
5. Sap xép lai tile :
< |
. . |

6. Hién thi ban dé J

I S L S |
| |
| |
T [ |

Hinh 3. 3. Biéu do tuan tu hién thi ban d6 do phan giai cao
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Binh vi vi tri
% Mobile App Server
User
L T |
| |
1. Chon dinh vi vi tri | |
> |
2. Kiém tra quyén truy cap vi tri :
- |
|
L |
|
3. If(Khdéng co quyén truy cap vi tri) :
] |
. ) |
4_Yéu cau truy cap vi tri |
|
5. Cho phép truy c4p vi tri |
phep truy cap vi > |
. |
6. If(Co quyén truy cap vi tri) |
Kiém tra trang thai GPS |
|
[ |
|
|
7. 1f(GPS khong bat) :
|
|
|
|
8. Yéu ciu bat GPS |
< ' |
- |
9 Bat GPS > I
|
10. Léy théng tin GPS va zoom @én vi tri :
|
11. Gri théng tin qua Restful API I
12. Danh sach tile
‘,. _____________________

. |
13. Sap x&p lai tile |
«— |
|
14. Hién thi ban db |
Rl T I
| |
e | |
1 1 1

Hinh 3. 4. Biéu d6 tuan tu dinh vi vi tri

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele
0934573149

44

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele
0934573149

Hién thj théng tin diém quan tam
% Mobile App Server
User
(- | I
. . | I
1. Chon hién vi tri hién thi | |
= |
2. Tinh toan vi tri va dé zoom :
< |
|
3. Giri théng fin qua Restful AP _ |
»
If (D& Zoom < 17)
<
<
4. Trd lai danh sach tile
‘ __________________ |
If (D6 Zoom >= 17)
< I
5. Tra lai danh sach tile
_ _ 1 Théng tin diém quan tam _ _||
|
6. Sdp xép lai tile :
< I
7. Hién thi ban d6 :
1 --------------- L
| |
L | |
| | |

Hinh 3. 5. Biéu db tuan ty hién thi thong tin diém quan tim

Chinh sra théng tin diém quan tam

User
o

|
1. Chon giém quan tam trén man hinh |
P

2. LAy diém lya chon

3. Gl théng tin yéu cu ehinh stra
qua Restful API

|
|
|
|
|
|
|
|
o !
»

4 Truy van va lay dir liéu
diém quan tam

5. Tra lai thdng tin di liéu

& Hién thi form chinh stra

\

|

7 |

7. Chinh sira o Iéu @iém quan tam | ‘
> \

\

|

8. Gl cép nhat dif ligu qua Resful API
»

9. Validate di¥ lieu

—

10, Update thanh cong

11. Thdng bao Update thanh céng
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Hinh 3. 6. Biéu do tuan tu chinh sira thong tin diém quan tim
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% Mobile App

|
) |
1. Chon thém diém quan tam > |

2. Hién thi form thém diém quan tam

3. Nhap di¥ liéu cho diém quan tam

v

4. Thém di¥ liéu qua Resful API >

Thém diém quan tam

Server

|

7. Théng bao Insert thanh cdng

6. Insert thanh cong

5. Validate dir liéu

pa—

Hinh 3. 7. Biéu db tuan ty thém diém quan tim

Quan ly déi tuong diF liéu

% Mobile App

|
' |
1. Chon menu danh sach déi teong di liéu |

»
« 2. Hién thi danh sach ddi twong diF liéu L
|
|

3. Nhan chon va cac ddi trong di liéu dé bat tit

4. Gl théng tin vé toa dé, d6 Zoom

Server

va cac lop dii liéu dwoc bat

6. Cap nhat lai ban dd

5. Tra lai dif liéu
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Hinh 3. 8. Biéu do tuan tu quan 1y ddi tuong dit liéu
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Thém &nh cho diém quan tam

I
|
1. Chon thém anh |

% Mobile App Server
User

|

|

|

|

alt ) I [havePermissionAccessCamera == true]

[ 2. Chon chup anh
| hodc md tir thu vién

may anh

3. Danh sach anh

alt ) [isUpdate == true]

4 Théng tin va diém

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
can cap nhat l
5. Validate
va cap nhat di¥ lieu

l
[isinsert == true] |
|
|

5. Validate
va thém dir liéu

o
-

7. Théng bao cap nhat/
Thém thanh cdng

|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
: 4. Thém diém quan tam
|
|
[
|
|
|
|
|
|
[
|
|
|
|
|
' Va cap nhat lai ban 6

|
t
|
6. Tra lai di¥ liéu ’-LI
|
|
|
|
|
|
|
|
|
|
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Hinh 3. 9. Biéu d0 tuan tu thém anh cho diém quan tim
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Hién thi d@ liéu duéng hién co

% Mobile App Server

User
L |
|

1. Lira chon man hinh hiénthi |

2. Tinh toan vi tri va dé Zoom

3. Gk thong tin qua Restful API

alt [ZoomLevel >= 18]

5. Tra lai danh sach tile
va dir liéu dudng

6. Sép xép lai tile

T <

7. Hién thi ban d

Hinh 3. 10. Biéu db tuan tu hién thi dir liéu duong hién co.

Chinh s(ra di¥ liéu duong

% Mabile App
User
L

|
1. Chon duding cén sira |

2. Ly duomg lya chon

3. Giri thong tin yéu ciu

|
|
|
|
|
|
|
N Y I
chinh stra qua Restful AP |

v

4 Truy véan va lay
di liéu didng

5. Tra lai thong tin diF liéu
6. Hién thi form chinh stra

7. Chinh stra di¥ liéu dudng |

8. Gl c4p nhat dir lidu qua Restful APl
»

9. Validate di¥ lidu

10. Update thanh céng

11. Théng bao Update thanh céng
e Cap nhat ban dd
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Hinh 3. 11. Biéu d0 tuan ty chinh stra dit liéu duong
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Hién thi di¥ liéu ghi chu
% Mobile App Server
User
L | I
B | I
1. Lwa chon mén hinh hiénthi | |
I
2. Tinh toan vi tri va d6 Zoom }
< [
I
3. G¥i théng tin qua Restful API |
alt ZoomLevel >=17]
5. Tra lai danh sach tile
___vadulieughichd |
"""" Zoomlevel <17) TR
5. Tra lai danh sach tile
- - - - S ST T IT _
LJ
o I
6. Sap xép lai tile |
I
= |
| \
™ \
. . I
7. Hién thi ban do
g - - -SSR

|
T T |

Hinh 3. 12. Biéu d6 tuan ty hién thi ghi cha hién c6

Chinh stra di¥ li&u ghi chu

% Mobile App Server
User
.

|
1. Chon ghi chi can sira |

|
. |
= |
2. Ly ghi chi dugc Iya chon :
|
i} |
3. GU¥ thdng tin yéu cau |
chinh stra qua Restiul AP o |
P
4. Truy vén va ldy
di¥ ligu ghi chi
5. Trd lai thong tin d lidéu
lg----2-25-0 grnatied
: . |
g - - 5 Henthiformchinh st ] | |
| |
7. Chinh sia d ghi chd L |
L |
|
8. Glri cdp nhét di¥ liéu qua Restful APl _ |
>
9. Validate dir liéu
10. Update thanh cdn,
lqo - - . 10 Updatethanhcong____ _
11. Théng bao Update thanh céng
le Cép nhét ban dé
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Hinh 3. 13. Biéu d6 tuan tu chinh sira dit liéu ghi chu

49

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://luanvantot.com/

Dich vu viét ludn vin tron goi website: luanvantot.com Zalo/tele

0934573149

Thém ghi chu

Mobile App

1. Chgn thém ghi chd

2. Hién thi form thém ghi cha

3. Nhap di¥ liéu cho ghi chd

7. Théng bao Insert thanh cdng
p Cap nhat ban dé

4. Thém di liéu qua Restful API

Server

8. Insert thanh cong

.
Ll

5. Validate di¥ liéu

«—

Hinh 3. 14. Biéu d6 tuan ty thém ghi chu

Xac thuc ngudi dung

7. Thdng bao dang nhap thanh cong

Céap nhéat giao dién

6. Bang nhép thanh cong

Mobile App Server
User
L | |
| |
1. Dang nhap L |
g |
2. Hién thi form dang nhap :
| |
3.Diénvaoformdangnhap | |
d |
4. Gtri thong tin xac thuc :
qua Restful API =
»

5. Kiém tra thong tin ngudi ding

«—
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Hinh 3. 15. Biéu d tuan tu xac thuc nguoi dung
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3.3. Phan tich thiét ké ciu tric dir liéu dwoc sir dung trong Ung dung

Co s¢ dir liéu dia chi cia Vmap su dung hé tham chiéu dia ly WGS84
EPSG:4326. Pay 1a hé quy chiéu str dung bé mit cau hoic elip. Tuy nhién, tit ca cac
dich vu va APIs ctia Vmap st dung hé tham chiéu dia 1y WGS84 EPSG:3857 vi ban dd
Vmap duoc biéu dién trén bé mit phang (ban do 2D véi ban dd hinh chit nhat tiéu
chuén). Ung dung thu thap dir liéu dia chi va dia danh trén nén tang di dong dugc xay
dung dua trén APIs va CSDL dia chi cia Vmap. M6 hinh dit li€u cia Vmap st dung 3
dbi tugng dir liéu bao gom: node (xac dinh diém trong khong gian); way (xac dinh
duong va ranh gidi cua khu vyc); relation (md ta cac déi tuong phirc tap hon dya trén
két hop node, way va co thé ca relation). Moi doi tuong dir liéu duoc bo sung cac dir

liéu mo ta dudi dang cac thé (tag) nhu Error! Reference source not found..

Geometry model

Node @ =
ags
e
Way e—0 -
ags
/ - HCS i "
Relation / N
\ _-® )

Tags

Hinh 3. 16. Cau tric dit liéu co ban cia Vmap
Mbt node dai dién cho mot diém duge xac dinh boi vi d6 va kinh do. Mdi node nay
bao gém it nhat mot sd ID va mot cap toa do. Cac node co thé dugc st dung dé xac dinh
nhiéu loai diém khac nhau. Vi du, mot node c6 thé dai dién cho mot dia diém (tag: school),
dia chi (tag: house number) hodc mot ghi chi (tag: note). Nhiéu node duoc sir dung dé xac

dinh hinh dang ctia duong (way). Khi do, node thuong c6 khong cé thé thong

99__99.

tin bd sung. Tuy nhién mot sb truong hop dic biét nhu “highway”="traffic _signals”
danh dau bién bao tin hiéu giao thong trén mot con dudng. Mot node o thé 1a thanh

vién cua quan hé (relation).

Tham khéo mién phi céc tai liéu khéc tai luanvantot.com



https://luanvantot.com/
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Node
https://wiki.openstreetmap.org/wiki/Key:highway
https://wiki.openstreetmap.org/wiki/Tag:highway%3Dtraffic_signals
https://wiki.openstreetmap.org/wiki/Node
https://luanvantot.com/

Dich vu viét luin vin tron géi website: luanvantot.com Zalo/tele 0934573149
Mot way 1a mot danh sach két ndi gitta 2 dén 2.000 node. Way duoc st dung dé

xac dinh duong nhu song, mang ludi duong by, ... hoac khu vuc (da giac) chéng han
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nhu céc toa nha hodc cac don vi hanh chinh. Dé biéu dién mét khu vuc, node dau tién
va cudi cung cta way 13 mot. Luu ¥ rang cach ndy d6i khi dai dién cho vong lap, ching
han nhu vong xuyén trén dudng cao toc, chir khong phai 1a khu vyc (ving). Véi khu
vuc 16n hodc vdi cac ranh gidgi chira hon 2.000 céac node, dbi tuong khong dugc mo ta

bang 1 ban ghi duy nhat ma doi héi mot cau trac dir liéu multipolygon phirc tap hon.

Quan hé 1a mot ciu tric dit liéu thé hién mbi quan hé gitra hai hay nhiéu dit liéu
phan tr (nat, duong, va/hoic cac mdi quan hé). Vi du mot tuyén dudng vira co thé 1a
mot phan cua cao toc, mot phan cia tuyén dudng xe buyt. Mot duong co thé 1a 1 phan
ranh gidi huyén, vira thuoc mot ranh gioi tinh. Y nghia cua quan h¢ dugc xac dinh boi

tags cua no.

3.4. Phan tich thiét ké mé hinh trao ddi dir liéu giira Ung dung thu thap dir
liéu va may chi bian d6 s6 Vmap
Ung dung thu thap dir liéu dia chi va dia danh cho ban dd sb Viét Nam can luu
trit (i) dir liéu ban do, dir liéu anh vé tinh, dit liéu diém quan tim, duong, ghi chi tir
may chi dé phuc vu chirc ning hién thi ngoai tuyén; (ii) dit liéu diém quan tam, dudng,
ghi cht bao g6m vi tri, thong tin chi tiét duoc tao, cap nhat boi nguoi dung dé dam bao

toan ven dir li€u trudce khi cdp nhat dir li¢u 1én may cu Vmap.

Dit liéu trao doi gitra Ung dung thu thip va may cha Vmap dugc dong goi dudi
dang Changeset. Mot changeset bao gém tap hop cac thay d6i dugc thuc hién béi mot
ngudi dung trong mot khoang thoi gian ngan. Changeset c6 thé bao gdm viéc thém, cap
nhat, x6a d6i tuong dir li¢u hodc thong tin mo ta. Changeset dugc quan ly bdi may chu
Vmap dé hd trg phan ving thay d6i va khoi phuc dit liéu cii khi can thiét. Changeset s&
tu dong dong néu nguoi dung khong chinh stra trong mot thoi gian nhat dinh. Mot
changeset thé chira 10.000 thay d6i, thoi gian tuong lién luc 1a 24 gid va thoi gian cho 1

gio.
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Client Server

PUT /api/0.6/changeset/create :

[<osm=>
<changeset>
<tag k="created_by" v="]OSM 1.61"/>
<tag k="comment” v="Just adding some streetnames”/>

Created new
changeset

wich instance e et
</changeset> #ChhangesetID.
<fosm=>

-

Any number of PUT|and Delete Requests may be addressed
to the created changeset instance #ChangesetiD.

[#ChangesetiD]

Any number of repdations of:

/PUT fapiP.6/{node |way|relation}/{ #id|create} [... #ChangesetiD ...]

Or

PUT /ap{f0.6/changeset [... #ChangesetiD ...]
Or

DELETE|/apif0.6/{node|way|relation}/#id [... #ChangesetiD ...]
or

any nofi-changeset related requests ...

PUT /api/0.6/changeset/#id/close )
( [#ChangesetID]
The changeset

#ChangesetlD
is closed.
No further

information will

be accepted for
that changeset.

Hinh 3. 17. M6 hinh luu trit va dong bo dit liéu cuia Ung dung thu thap dir liéu

Error! Reference source not found. mo ta mé hinh trao doi dir liéu cua Ung dung
thu thap dir liéu va Vmap Flatform. Khi nguoi dung tuong tac trén Ung dung thu thap dit
lidu dé thay d6i (thém, cap nhat) thong tin dia diém, dia danh, ghi cha, duong, Ung dung s&
tao mot Changeset va yéu cau mé Changeset niy trén may chil. Khoi tao bao gom thong tin

g dung, thong tin dinh danh nguoi dung, mé ta thay doi,... May chii Vmap Flatform nhan
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thong tin, khoi tao Changeset va giri thong tin dinh danh Changeset cho Ung dung. Sau do,

ting thay ddi ciia nguoi ding duoc chuyén tir Ung dung thu thap
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dir liéu 1én méy chil nhu tao méi, x6a, cap nhat. Cac théng tin thay d6i nay duoc luu trit
tam thoi va chua duoc ap dung thuc sy vao hé thong. Nguoi ding c6 thé thay doi cac
thao tac da thyc hién cho dén khi nguoi dung chic chan vé cac thay doi mong mudn.
Yéu cau déng Changeset duoc guri 1én may chu khi toan bd phién 1am viée két thic.
May chu déng goi Changeset, ap dung cac thay d6i trong CSDL va giri trang thai két
qua cho nguoi dung.

Dt li¢u trong Changeset dugc quy dinh st dung dinh dang VNMap Change.
VNMap Change stir dung 3 thé xac dinh trang thai la: create, modify, delete. Mt mo ta
dir liéu day du bao gébm: ddi twong dir liéu, changeset ID, thé thay d6i, dit liéu thay d6i

va s0 phién ban vi du nhu sau:

<Change generator="Vmap_Contributor">
<create>

<node id="-1" changeset="43" version="1" lat="-33.9133" lon="151.1173" />
<node id="-2" changeset="43" version="1" lat="-33.9233" lon="151.1173" />

<way id="-3" changeset="43" version="1">

<node ref="-1"/>

<node ref="-2"/>
</way>
</create>

</Change>

Dit liéu trao d6i chinh ctia Ung dung 13 dit liéu déng gép cho Vmap duoc thu
thap thuc dia. Bén canh do, Ung dung can tuong tac voi 2 loai dir liéu khéc 1a (1) Web
map tile service (WMTS): cho dit liéu hién thi ban dd, anh vé tinh; (ii) dit liéu xac thuc

nguoi dung.

Vmap Tiles cung cap Web map tile service tiy chon ky thuat do phan giai
256x256px mac dinh va 512x512px vdi ti 1€ render 2x, dinh dang png va cép do zoom
tir 0-18. Dir liéu tiles trén may chu duoc luu trir duéi dang Tile cache va co thé truy cap

v6i cau trac APIs 1a “root_url/zoom/x/y.png”. Thong ké vé s lugng Map Tile bao phu
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Viét Nam theo mirc do thu phong (zoom level) ban db ctia Vmap dugc mé ta Error!

Reference source not found..

Bang 3. 2. . Thong ké VNMap map tile theo muc d thu phong

Muc thu phéng S6 lugng Tiles cta 1 mirc thu phong Tong s6 luong Tiles

6 12 12

7 35 35

8 130 177

9 456 633

n

16 6.8 tricu 9.1 triéu

17 27 triéu 36 triéu

18 109 triéu 146 tricu

Ung dung thu thap dit liéu Vmap Contributor can tinh toan danh sach cac Map
tiles can ldy tir mdy chu dya trén vi tri khung nhin cta nguoi ding, d6 thu phong ban
dd, @6 phan giai man hinh dé ti thiéu hoa dit liéu can thiét cho hién thi. Buéc 1: Ung
dung sir dung tinh toan 2 cip toa do goc ciia khung nhin ngudi dung. Budc 2: Ung
dung tinh toan 2 Map Tile tuong tng véi 2 vi tri goc. Budce 3: Ung dung tao danh sach
cac Map Tile nam trong khu vuc can hién thi. Cong thirc tinh thong tin Map Tile tir toa

d0 duoc mo ta nhu sau:
« X=lon
* Y = arsinh(tan(lat)) = log[tan(lat) + sec(lat)]
* N = Dzom
e TileX=x%*n
* TileY=y*n
VNMap cung cip 2 co ché xac thuc nguoi dung 1a Basic HTTP Auth va OAuth

(1.0 va 1.0a) va VNMap hd tro OAuth 1.0 va 1.0a. Ung dyung thu thap dir liéu lya chon
sir dung giao thirc xac thyc Basic HTTP Auth dé twong tac véi may chii Vmap.
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CHUONG 4. PHAT TRIEN. TRIEN KHAI VA THU'C NGHIEM
Dua trén thu thap yéu cau, phan tich va thiét ké hé thdng, luan vin cing nhoém
nguyén ctru tai trung tim FIMO d trién khai xay dung, thuc nghiém va danh gia Ung
dung thu thap dit liéu Vmap Contributor. Thong tin k¥ thuat, van d& k¥ thuét va huéng

khic phuc, quy trinh va két qua thir nghiém s& duoc moé ta & Chuong 5.

4.1. Trién khai va kiém thir

Ung dung thu thap dit liéu da duogc trién khai phién ban 1.0 véi day du cac chirc
ning dwgc mo ta trong phan tich, thiét ké cua Chuong 3. Luin vin di tham gia qua
trinh phat trién tng dung va thuc hién xay dung cac chirc ning thém / chinh sua dija chi,

dia diém, ghi cha (6/14 chtic ning duge mo ta & Chuong 3).

Moi truong phat trién tng dung dugc liét ké chi tiét dudi day:

Bang 4. 1. Méi truong phat trién ing dung

Thanh phan M4, thong sb
Bo vi xu 1y AMD Ryzen 9 3900x
RA 32GB
M
Hé diéu hanh Windows 10 version 2004
MacOS 15.15
B§ nhé ngoai 250GB
Bang 4. 2. Thong tin phan mém, thu vién duoc sir dung
STT | Tén phin mém, cong Phién ban Mo ta
cu, thw vién
1 Dart 1.21 Ngon ngir 1ap trinh.
2 Flutter >=2.1.0<3.0.0 SDK — UI tookit
3 flutter map ~0.7.3 Thu vién hién thi ban do
4 flutter cache manager |”1.1.1 Thu vién quan ly bd nhé dém
5 sqflite .1.6+5 Co s¢ dir liéu cuc bo
6 permission_handler any Thu vién tuong tac voi cac quyén
truy cap trén thiét bi
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7 cached network image | "1.1.3 Luu trir map tile tam thoi
8 Céc thu vién giao dién | any VD:  url launcher, 1mage,
khac fluttertoast, flutter speed dial...
Bang 4. 3. Mdi truong kiém thtr tng dung
STT| H¢ diéu hanh Phién ban Thiét bi
1 Android 7.1.2 Xiaomi Redmi 5
2 Android 10 Xiaomi Mi A3
3 Android 8.1 Samsung Galaxy Note 8
4 Android 9 Samsung Galaxy S10
5 Android 11 beta 3 Google pixel 2
6 Android 7.0 LG G6
7 10S 12.4.8 Iphone 7
8 10S 13.1 Iphone 7 plus
9 10S 13.11 Iphone X
10 | 10S 13.6.1 Iphone
11
11 10S 14 beta 6 Iphone 11 pro max
4.2. Vian dé k¥ thuat chinh va hwéng giai quyét

Trong qua trinh phat trién va kiém thtr tng dung dya theo mé phong qua trinh thu

thap dir liéu thuc té ctia ngudi sit dung. Bén van dé 16n can tap trung giai quyét bao gdm:

Xac dinh chinh x4c vj tri dia diém, dia chi can thu thap

Phan loai cac dia diém quan tdm

Pon gian hoa quy trinh chinh sua dir liéu va bd sung dir liéu mang ludi

duong méi

Van dé€ nhat quan bo dir liéu trén may chu

4.2.1. Xdc dinh chinh xdc vi tri dia diém, dia chi can thu thap
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Hién nay, dinh vi vi tri st dung v¢ tinh dugc sir dung phd bién va duoc tich hop
trong nhiéu thiét bi di dong nhu dién thoai, dong hd, vong deo tay, cac thiét bi dinh vi

chuyén dung. C6 sau hé théng dinh vi v¢ tinh dan dung dang hoat dong trén thé gi61 bao
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gdm GPS, GLNASS, BeiDou, Galileo, QZSS, NAVIC (IRNSS) [31]. Trong d6, hé thong
dinh vi toan cau GPS dugc sir dung phd bién nhit trén dién thoai di dong. Tuy nhién do
chinh xac cua cac hé théng nay phu thudc vao tin hiéu v¢ tinh vdi céac yéu td nhu thiét bi
thu, vi tri tuong ddi voi vé tinh, sy mat mat dit liéu, diéu kién khi quyén, ... Theo thong tin
chinh thtc cua chinh phit My vé hé théng GPS, dudi diéu kién khi quyén tét, cac thiét bi
dién thoai c6 do chinh xac GPS tdt véi sai s6 trung binh 4.9m va giam xudng khi gan khu
vuc nha cao tﬁng va cay cdi che phu [32]. Néu thu thap va st dung truc tiép tin hi€u dinh vi
vé tinh dé xéac dinh vi tri s& tao nén sai s6 16n va sy chénh 1éch gitta cic ban ghi dit lidu.
Céac nha phat trién hé diéu da nghién ctru va ung dung nhiéu k¥ thuat khac nhau dé nang
cao do chinh xéc cua chtrc nang dinh vi vi tri trén thiét bi. Dac biét 1a dinh vi vi tri khi thiét
tri & trong cic tda nha, khu vuc d6 thi nhiéu vat can. Google cung cip tiy chon
“high-accuracy mode” trong chirc nang dinh vi vi tri [33]. Khi & ché @6 nay, Android su
két hop dir liéu GPS, vi tri cac mang Wifi g?m d6 va két nbi mang di dong. IOS mac dinh
su dung két ho dir liéu GPS, mang Wifi, két ndi mang di dong va bd sung két ndi Bluetooth

dé tang do chinh xac cta dinh vi vi tri [34].

Tuy nhién, dya trén kinh nghi€ém st dung thuc té, xac dinh chinh xac vi tri cta
dja diém, dja chi can thu thap 1a van dé kho do cac 1y do: (i) vi tri dugc xac dinh tir thiét
bi van c6 d6 sai sb (t6i thiéu 2-5m); (ii) vi tri ciia nguoi dung c6 thé khac véi vi tr can
thu thap (ngudi dung dang & 1& dudng/ via hé); (iii) mot sé khu vuc cia Viét Nam c6
khoang cach giita cac dia chi 1a rat nho (2-5m). Chirc ning thém dia diém, dia chi, ghi
cht yéu cau nguoi diung chon (pick) 1 diém trén ban do. Do d6, ngudi dung chua du
thong tin dé nhanh chong xéc dinh vi tri cia dia diém thu thap thuc té va vi tri trén ban

do. Luan van dé xuat 2 phuong an dé dé ho tro giai quyét van dé nay:

- Chong 16p anh vé tinh do phan giai cao: Bing Maps - Aerial View cung cip
16p anh vé tinh d6 phan giai cao (53-80cm tiy dia diém) trén toan thé gioi.
Dich vu nay dang hd trg mién phi dich vu cho cong dong nghién ciru va xay

dung ban do. Dya trén 16p anh vé tinh, ngudi ding c6 thém thong tin vé dia

diém 16n, phan b6 ndc nha, twong quan vi tri trong khong gian dé xac dinh

chinh xéc hon vi tri mong muon.
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Hinh 4. 1. Ban d6 Vmap va 16p anh vé tinh Bing Image

- Tich hop dir liéu méng nha chi tiét: CSDL nén dia 1y ti 1& 1/2000 chira thong
tin do dac moéng nha chi tiét. Dir liéu mo ta mong nha duoc tich hop trén
Vmap va cung cip thong tin hién thi trén Ung dung thu thap. Pay 1a dir liéu
c6 d6 chinh xac cao dugc do dac, xur ly va cong bd boi Cuc Po dac, Ban dd
va Théng tin Pia Iy — Bo Tai nguyén va Mai truong. Trong khudn khd luan
van, dir liéu méng nha bao phu khu vuc Dich Vong Hau, Cau Giéy duoc tich

hop vao chic nang hién thi ban do dé phuc vu cong viéc thuc nghiém.
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Hinh 4. 2. B6 sung 16p dit liéu méng nha tai khu Dich Vong Hau, Cay Gidy
4.2.2. Phan loai dia diém quan tam
Dit liéu diém mo ta cac dia chi, dia danh, dia diém quan tam trén ban do va
thong tin thudc tinh cua céac dia diém d6. Danh luc d6i tuong quan tam nay phu thudc
vao muc ti€u thu thap dir li¢u va diéu kién x3 hoi cta tung khu vuc, quéc gia. Hién nay,

nhiéu danh luc phan loai ddi trong quan tim dang duoc st dung nhu:
o B0 phan loai ctia du 4n thu thap dir liéu ban dd m& OpenStreetMap bao gdm

hon 600 loai ddi tuong [40].
o B0 phén loai ctia Google Maps gém 90 loai dbi twong [41].

o B0 phan loai dugc cac chuyén gia ban do tai Tap doan Buu chinh Phap La

Poste [42] d& xuit v6i Buu dién Viét Nam (VNPost) voi khoang 400 loai ddi

tuong.
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o Coéng ty MediaPost thudc Tong Cong ty Buu dién Viét Nam (VNPost) dang
dé xuit va str dung bd phan loai hon 100 loai dbi tuong cho viéc xay dung co

so dit lidu dia chi tai hai thanh phd 16n: Ha Noi, H6 Chi Minh.
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Viéc xay dung danh luc phan loai ddi twong quan tAm anh huodng truc tiép dén
qua trinh thu thap dir liéu, quy trinh xt 1y va két qua ban do cudi cung. Py 13 van dé
can thu thap yéu cau tir nhiéu nguén ngudi dan, nha quan 1y, co quan quan 1y nha nudc,
... dé dua ra bo danh luc phu hop voi ban d6 sé Viét Nam. Nhom chuyén gia ki thuét
ciia VNPost két hop voi truong PH Cong nghé da xdy dung bd phan loai gdm 160 loai
dia diém va duoc ap dung trong Ung dung thu thap dit lidu.

4.2.3. Pon giin héa quy trinh chinh sira dii liéu va bé sung dir liéu mang

lwoi dwong maoi
Theo phan tich, thiét ké chirc ning & Chuong 3, img dung thu thap dir liéu chi
cung cap chirc nang chinh sira dit liéu hinh dang dudng. Dya trén khao sat cia nguoi
dung, churc nang nay khé st dung, khdé dam bao dd chinh xéac va thoi gian thao tac 1au.
Do do, sb luong chinh stra dit li¢u duong trén thuc nghiém la rat it va thém dir liéu

dudng méi chua duge hd tro.

Lee va cong sy (2011) d3 gi6i thiéu chi tiét vé cach thuc hién thuat toan loc, bao
gff)m bo loc Kalman va bd loc Particle. Mot budc tién xur 1y khac 1a viéc sir dung cac
phuong phap so khép ban d6 dé khép cac quy dao sinh bdi GPS v6i mang ludi dudng
c6 san. Sotiris Brakatsoulas va cong sy (2005) da trinh bay ba thuat toan so khép ban
d tap trung dic biét vao tinh chat quy dao cua dit lidu thay vi chi don gian 13 vi tri hién
tai, nhu trong cac k¥ thuat so khdp ban d6 truyén thong. Piéu quan trong can luu y 1a
cac phuong phap ddi sanh ban d6 chi 4p dung cho trich xuét thong tin ¢ cip dudng tir
dir liéu GPS vi mdi diém theo ddi dugc khép voi dudng trung tim cta duong xe buyt
va vi tri ban dau cta nd bi thay d6i. Nguoc lai v6i cac phuong phap nay, mot sb nha
nghién ctu da st dung phan cum dé loai bo ngoai 1€. Vi du, Jing Wang va cong su
(2015) da dé xuat sir dung cac phuong phéap kernel density dé loai bo cac ngoai 1¢ giira
cac quy dao GPS thd. Chen va cong sy (2010) da sip xép tat ca cac diém dit liéu theo
thtr ty ting dan theo khoang cach cua ching so v&i trung vi va sau do chon 95% cac
diém dir liéu duoc sip xép 1am dir liéu thir nghiém. So véi cac k§y thuat loc va phuong
phép so khép ban dd, cac phuong phap phan cum khong thay d6i vi tri cua cac diém
theo doi va it nhay cam hon véi cac khoang thoi gian 1dy méiu, khién chiing thich hop
nhat dé loai bo ngoai 1¢ khi xir Iy mot khdi lwong 16n cac quy dao GPS chat luong thap

tai mot tan s6 mau thap va bi anh hudng béi cac hém nui do thi.
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Dua trén cac nghién ctru trén, luan van dé xuét chuc nang luu trtr dir li€u vi tri
cua nguoi dung theo thoi gian (GPS Exchange Format - GPX) trong qua trinh thuc dia
thu thap dit liéu. Dit liéu hanh trinh di chuyén cta nguoi sé duoc tong hop va dong gop
1én may chit Vmap va trd thanh ngudn dit liéu phong phti dé phat hién dudng méi hodc
chinh stra hinh dang dudng tu dong. Pay 1a mot dé xuit va dang duoc nhom phat trién

Vmap nghién ctru 16 hon va chua dugc ing dung thuc té.

4.2.4. Péng nhit dir liéu trén mdy chii
Céc chirc ning thém dit liéu mai khong anh huong dén van dé nhit quan dir liéu
trén may chu. Tuy nhién, cac chtrc ning chinh sira / x6a ¢ thé gy sai sot thong tin khi
nhiéu ngudi ding cung chinh sira / x6a dit liéu trén cing 1 khu vuc. Vé phia may chu
Vmap, dit liéu mo ta cudi ciing (theo thoi gian x4c nhan trén may chu) duge ap dung va
cac ban ghi trude do duge luu trit va co thé khoi phuc. Pay 1a cach thirc hoat dong

tuong tu viéc quan 1y phién ban ma nguon cua Git.

Dé han ché van dé nay, quy trinh quan 1y thu thap dit liéu duéi sy hd tro cua buu

ta VNPost va Poan thanh nién duoc xay dung theo huéng phan ving dia 1y. Quyét dinh
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2475/QD-BTTTT - B6 Thong tin va Truyén théng (2017) quy dinh ma buu chinh méi ¢
Viét Nam gém 5 chit s6. Trude d6, ma buu chinh cua Viét Nam bao gff)m 6 chit sb:

Trong d6 hai chit s6 dau tién xac dinh tén tinh, thanh phé truc thudc trung

uong
- Hai chit sb tiép theo xac dinh ma quan, huyén, thi xa, thanh phé true thudc tinh
- S tiép theo x4c dinh phuong, xa, thi tran
- S6 cubi cung xé4c dinh thén, 4p, phd hodc dbi twong cu thé.

Vi du mé buu chinh 6 chir s6 123106 chi dinh duong Xuan Thiy, Phuong Dich
Vong Hau, Quan Cau Gidy, Thanh ph Ha Noi tir s nha 1-239 va 2-148. Thong ké vé

viéc phan chia khu vuc theo ma buu chinh 6 s6 nhu sau:

- Toan qubc: 154.046 ma buu chinh

- Pong bang song Hong: 28.109 ma buu chinh
- Ha Noi: 10.593 ma buu chinh

- Cau Gidy: 677 ma buu chinh

- Phuong Dich Vong Hau: 134 ma buu chinh

Day 1a cach chia khu vuc dia 1y rat chi tiét va dugc VNPost st dung dé phan
chia cong viéc cua tat ca nhan vién buu ta. Do d6, nhan vién buu ta di ndm rd khu vuc
phu trach cua minh. Quy trinh thu thap dir li¢u thyc dia dua trén cach phan chia nay va

phan bod cong viéc thu thap dir li€u cua mdi thu thap vién theo ma buu chinh 6 $6.
4.3. Quy trinh sir dung Ung dung thu thap dir liéu
- Mo6 tng dung va xac dinh vi tri hién tai trén thyc dia
- Hién thi dit lidu dia diém, dia chi dang c6
- Thém dia diém, dja chi méi
- Thém anh cho dia diém, dia chi

- Kiém tra danh sach thay ddi va cap nhap dir liéu 1én may cha Vmap
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Hinh 4. 4. Hién thi danh sach dit liéu dja diém hién c6
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Hinh 4. 5. Thém 1 dia diém va thong tin mé ta
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Hinh 4. 6. Xac thuc nguoi dung va cap nhép dir liéu 1én may chu Vmap

4.4. Thuc nghiém thu thap dir li€u
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Thyc nghiém thu thap dit li€u thuc dia duoc trién khai trén khu vuc Dich Vong

Hau, Cau Gidy, Ha Noi dién ra trong thang 3/2020 véi sy hd trg ctia 10 sinh vién trudng
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Pai hoc Cong nghé. Két qua thu thap duoc thong ké trong Error! Reference source

not found.

Béang 4. 4. Théng ké két qua thuc nghi¢m thu thap dir liéu

STT | Tiéu chi

Théng s6 1

Thong s6 2

1 S6 lugng ma buu chinh

134

S6 ngudi thu thap

11

chinh

Thoi gian thu thdp trung binh trén 1 ma buu

2 gio

S6 lugng dir liéu dia diém, dia chi

Trudc thu thap:
682 POIs

Sau thu thap:
4713 POIs

Ung dung thu thap dit liéu Vmap Contributor da hd trg chién dich thu thap dir

liéu dia chi, dia diém trén toan quéc. Tinh dén thang 6/2020, Vmap c6 hon 24 tri¢u dia

diém, dia chi trén toan quoc.
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Hinh 4. 7. Dit liéu dia diém, dia chi trén Vmap
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Trong qua trinh thuc nghiém thu thap dit liéu, nhom phat trién nhan thdy Ung

dung thu thap dir liéu con cac yéu diém sau:
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- Dit liéu moéng nha chi bao phi mdt phan dién tich rat nho

- Lop anh do vé tinh d¢ phan giai chua thuc su cao (so sanh v6i Google Earth)

- Thiéu dir liéu mang ludi dudng giy do6 xac dinh vi tri dia chi (xac dinh phia
tri twong ddi voi duong: trai / phai)

- Chua c6 co ché xac thuc, kiém tra lai dir liéu duogc dong gop

- Chtrc ning thu thap dir liéu GPX 1a can thiét nhung chua duoc tich hop va
Ung dung.

- Tai khoan, quan nguoi dung dang dugc phu trach bdi ddi ngli quan ly cua

Vmap

- Chua c6 co ché quan Iy nguoi dung, thu hut cong dong dong gop dir lidu

(tich diém, wu tién cho ngudi dong nhiéu dit liéu)

- Chua phu hop cho cong dong thu thap dir liéu doc 1ap
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KET LUAN

Ban d6 sb Viét Nam — Vmap la mdt du an dang duoc trién khai voi muc tiéu
cung cip mot dich vu ban d6 s trong nudc chi tiét, dang tin cay. Luan vin véi muc tiéu
xay dung Ung dung thu thap dir liéu trén nén tang di dong hd trg buu td VNPost va
Doan vién thanh nién thu thap di li€u dia diém, dia chi trén toan quéc. Luan van da thu
thap va phan tich yéu cu chtrc nang, phi chirc ning, chuyén tiép dit liéu gitta Ung dung
va mady chi Vmap. Dya trén d6, luan van da tién hanh phan tich, thié ké churc nang,
luéng dit liéu, cAu tric dir liéu va mé hinh trao doi dit liéu cua Ung dung. Luan van da
thyc hién (6/14 chtic ning chinh) ciia ing dung va tham gia dé suat hudng giai quyét
clia 4 van dé k¥ thuat chinh. Két qua ctia luan vin 13 tai liéu thu thap yéu cau, phén tich
thiét ké va tng dung thu thap dir liéu Vmap Contributor phién ban 1. Ung dung nay da
duoc trién khai thir nghiém trong khuon kho khéa ludn tai phuong Dich Vong Hau, Cau
Gidy, Ha Noi va hd tro chién dich thu thap dir liéu dia chi, dia diém trén toan quéc. Ung
dung dd chimg minh kha ning hd tro thu thap dir liéu thuc dia cho Vmap trong chién
dich dugc quan 1y boi don vi chuyén trach. Tuy nhién, Ung dung con nhiéu yéu diém
va chua phu hop dé cong dong thu thap dit liéu doc 1ap va nguoi dan c6 thé dé dang
dong gop dit liéu. Ung dung hién dang tip trung vao dir liéu dia diém, dia chi va chua

t61 wu cho dir liéu khac nhu mang luéi duong, 16p phu, ...
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