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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENES D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung Indoor Mobile Mapping trong thu thap, phan tich
va quan ly dix li¢u dia ly

Lé Thi Nga, Bui Ngoc Quy, Duong Anh Quéan”
Truong Dai hoc Mo - Dja chat, Viét Nam

TOM TAT

Mot trong nhig xu huéng @ng dung thong tin dia Iy 1a phét trién va mé rong tir khong gian bén ngoai dén
khong gian bén trong cac toa nha bang cach két hop véi cong nghé thong tin va thiét bi di dong. Hién nay
théng tin khéng gian trong nha dang dugc sir dung ¢ rat nhiéu doanh nghiép trén thé giéi, dién hinh nhu
“Google indoor maps” va ban dd google dugc cung cip thong qua dién thoai thdng minh. Bai bao nay phan
tich ung dung indoor mobile mapping trong thu thap, phan tich va quan Iy di liéu cho cac dbi twong nhur
san bay, truong hoc, bénh vién hogc trung tdm thuong mai. Trong nghién cau nay, tac gia s dung ng
dung mobile mapping (inmapz) dé cap nhat, tim Kiém thong tin ciing nhu chi ddn dudng di dua trén dit liéu
khong gian ngi bo mot cong trinh nhu san bay, trung tdm thuong mai, truong hoc hay bénh vién, tir d6 dua
ra danh gia vé kha nang ung dung cua cdng nghé GIS di dong trong thu thap, phan tich va quan ly di liéu
ngudi ding. Phan mém inmapz dugc sir dung dé chuan bi dir lidu, tich hop va phan tich dir liéu khdng gian
kém theo d6 1a thong tin thudc tinh cua timg ddi tugng. Nghién ctu nay cho thiy cac ung dung mobile
mapping cung cap maot giai phap chinh xac vé quan Iy, cap nhat, sir dung va phan tich dit liéu khdng gian
trong céc toa nha hay khu vuc néi bo.

Tir khéa: mobile mapping, GIS, ban dd,dir liéu khdng gian, chi duong.

1. Pit vén dé

Ban do da tro thanh mot cong cu quen thudc véi con ngudi, cling véi sy phét trién cua cac thiét bi di
dong thong minh thi ban d6 ciing dugc phéat trién da dang va tré nén rat hitu ich. Ban do duogc st dung dé
lam c6ng cu din duong dén viéc sir dung nhu ngdn ngir hinh anh dé truyén dat thdng tin khéng gian, phan
tich khong gian lam ting gia tri va ¥ nghia cta thong tin theo hudng tiép can méi. Con ngudi danh phan Ién
thoi gian trong nha (khoang 80%) tir d6 thong tin khong gian ciingduoc xay dung tir ngoai troi dén trong
nha va dua vao ung dung trén cac thiét bi théng minh, van hanh dya trén thong tin dia ly(Choi Yunsoo va
cong su, 2016). Google indoor map da thu thap dugc hon 1000 ban d6 c4c tang trong nha cho san bay, trung
tam thuong mai & My va Nhat Ban (Chen Quiu va Matt W. Mutka, 2016).Trong khi d6, hé thong co s dir
liéu ciia inmapz da c6 hon 3000 ban d6 “Inmapz” trén thé gidi cho trudng hoc, san bay ..., tai Viét Nam
cac san bay qudc té 16n nhur Noi Bai, Tan Son Nhat, Van Pon; cac trudng dai hoc 16n nhu Dai hoc Quéc
Gia Ha Noi; trung tim thuong mai lén nhu AEON, Vincom ciing da xay dung co sé dit liéu khdng gian bén
trong toa nha(lnmapz, 2019).Google maps, Apple maps, Bing maps. .. c6 thé cung cap ban d6 duong phéd
va diéu huéng bén ngoai ciing véi sy trg gilp caa GPS. Tuy nhién, diéu huéng trong nha thi chwa thyuc sy
thanh cong, ban d6 trong nha dugc thuc hién bai google maps khdng cung cap giai phap kha thi va khé c6
thé mo rong ma chi ing dung duoc cho san bay, bao tang va cac dia diém kinh doanh da hop tac véi google
(Google, 2017a).Theo mot quan sét noi tiéng thi GPS hoat dong kém trong méi truong do thi noi ¢6 nhidu
tda nha cao tang chan tin hiéu GPS (dic biét 1a trong nha) (Hossain va Soh, 2015). Toa do GPS bén trong
toa nha khdng c6 tin hiéu tét, nén dinh dang toa do dia Iy duoc sir dung 1a d6 thap phan bai vi con sb nay
dé dang xur 1y hon trong tinh toan vi tri hién tai (Andreas Blattner va cong su, 2015). Boi vay, do chinh xac
ban d6 trong nha phu thudc phan 16n vao thiét bi dinh vi GPS duoc gén trong céc thiét bi di dong théng
minh, hon nira cic ung dung nay doi hoi dir liéu day di va chi tiét nén cong tac didu tra khao sat thuc dia
can dugc quan tim hang dau.

* T&c gid lién h¢
Email:duonganhquan@humg.edu.vn
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Viéc tng dung cong nghé két hop thong tin dia 1y dé phat trién cac ung dung “indoor mobile mapping”
da mang lai hiéu qua trong va ngoai nude, dién hinh nhu truong dai hoc Québc gia Ha Noi da sir dung ban
dd “inmapz” nham tao diéu kién cho can bo, giang vién va sinh vién trong toan trudng tim kiém cac dia
diém ciing nhu cap nhat tin tiac (Pai hoc Qudc Gia Ha Noi, 2017). Inmapz la phan mém ban db trong nha
va phan tich dir liéu bén trong cac tda nha va khu vuc noi bo, phan mém nay duoc tich hop trén 2 hé diéu
hanh 10S va Android. Cac ing dung indoor mobile mapping dang duoc &p dung & rat nhiéu cac trung tam
thuong mai, s&n bay, bénh vién hay truong hoc di dat do chinh x4c cao, tinh truc quan cao, thong tin luén
duoc cap nhat méi va han ché mét nhiéu thoi gian cho viéc tim kiém thang tin.

2. Quy trinh sir dung phan mém inmapz thanh lap ban do trong nha

Trung tdm thuong mai, truong hoc, bénh vién hay san bay déu c6 quy trinh thanh lap ban d6 trong nha
nhu nhau, nén trong nghién ctru nay tac gia s& gigi thidu chi tiét quy trinh thanh Iap ban d6 inmapz cho
trung tdm thuong mai AEON Mall Ha Dong. Trung tdm thwong mai la noi dé mua siam, dung bira, giai tri,
xem phim, gap g& ban bé va di choi. Mot s6 trung tam thuwong mai la cac toa nha I6n véi hon 500 ctra hang.
Du khach c6 thé d& dang bi lac kho khan dé tim kiém mot nha hang. Ban d6 InMapz gitp nguoi ding truy
cap tim thiy noi ho muén dén va biét cach dén d6 nhanh chéng. InMapz c6 ban d6 cho hon 500 trung tam
hang dau & Hoa Ky va Chau A (Inmapz, 2019). Ngoai tat ca cac tinh ning ban d6 tiéu chuan, InMapz cung
cép cho trung tim thuong mai va nguoi ban ¢ nhiéu cach hon dé quang ba va thu hat luu lugng truy cap
dén cira hang. M&i vi tri cira hang trén ban do6 1a mot tuong tac. Ngudi ding ban d¢6 cham vao ctra hang va
nhan thém thong tin vé cira hang nhu gid ma cira, théng tin lién hé, dia chi trang web.

2.1. Khdo sat thu thdp dé ligu

Cé 3 phuong phap thu thap di liéu thanh 1ap ban déinmapz

+ Phuong phap thu thap dix liéu chinh x&c nhat déxay dung ban d6 inmapzIla ban vé& kién tric cua tirng
dia diém duoc cung Cap bai khach hang;

+ Thu thap di liéu bang céach truy cap vao trang web cia trung tim thuong mai, san bay, trudng hoc hay
bénh vién, trong d6 ¢6 ban dd, so dd dugc nhing trén trang web c6 thé sir dung dugc ma van dam bao do
chinh xéc;

+ Thu thap dir liéu théng qua céac ung dung nhu: google map, google indoor map, skyteam, Point Inside,
VietnamAirline.

Sau khi ¢6 ban v& kién tric ching ta tién hanh khao sat thyc dia dwa trén ban vé& hoic so dd hién c6 dé
cap nhat, b sung thém thong tin cho cac d6i twong.Cong viéc khao sat nay phu thude vao do chi tiét cua
dix liéu hién c6 va dién tich khu vuc khao sat dé tinh dén thoi gian va nhan luc hd tro.

2.2. Xar Iy di ligu

Toan bo dir liu thu thap dugc tir qué trinh khao sat ching ta tién hanh thiét ké nén ban d6 cho ddi tugng,
mdi cira hang hay phong ban s& dugc thiét ké sao cho phi hop vai kich thudc thuc té cia cac ddi tuong do,
s& ¢6 mau sic tuong trung riéng vi du khu thuc pham va mat hang tiéu ding s& c6 mau hong, khu thai trang
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va phu kién s& c6 mau xanh, khu 4m thuc s& c6 mau vang, khu my phim va lam dep s& c6 mau tim, sy phan
biét bing mau sic nay gitup cho ngudi ding cé cai nhin tryc quan hon va d& dang tim kiém cac ddi twong.

Né&n ban dd s& duoc thiét ké trén cac phan mém db hoa nhu: Photoshop hoic CorelDraw va vé theo ding
kién tric noi bo bén trongtirng ting. Két qua nayduogc xir ly chuyén doi thanh céc tép co dudi .SVG, cac tép
nay sé dugc dua vao phidn mém Inmapzdé thuc hién budc sb hda ban dd, céc dir liéu ban db s& duoc hién
thi 1én trén 16p nén nay.

Khi chuyén dir liéu 1én phan mém Inmapz cin dam bao nhap dung toa do 4 goc khung dé d¢am bao nén
ban db tring khép véi nén caa google map.

2.3. Sé héa bdn dé
Dé thiét ké noi dung thdng tin bén trong tda nha s& diing mot cong cu c6 tén 1a editor (Hinh 2), day ciing
1a noi luu trix, quan ly va cap nhat di liéu.

i= POlsList W DealsList [ Events List Locked by you LeThiNga~ &8 o

n {EI AEON Mall Ha Bong Utilities ~  Layers list ~ Node:properties
Name: H&M

Bindo  Vetinh . o r HaM
Latitude

20.989678960226

Longitude
105.75029073751

Radius

Address
)

AEON Mall Ha Bong

Phone

024-37576999

Website

aeonmall-hadong.com.vn

Video URL

Open-Close

10:00 - 22:00
" - Category
P 3

' O € b -~ / 7 A 00 ubin 6582020 | 20mi— | Dibu khodn 30 dung AN

vl

Hinh 2: Cong cu quan Iy, xi 1y, cdp nhat thong tin cho ban do trung tim thiwong mai AEON mall Ha Péng

Chung ta sir dung thanh cong cu bén trai dé thuc hién sé hoa cac déi twong ban dd, va bén phai 1a noi
thé hién thong tin cy thé cua ting ddi twong. Sir dungedng cu diém quan tim(POI) mau d6 dé thé hién cac
ctra hang, nha hang, phong ban... con cac dbi twong khac nhu nha vé sinh, cac diém thué xe, khu vic hat
thudc, cu thang. .. s& sir dung ki hiéu riéng c6 biéu tugng & thanh cong cu bén trai. Tén, kich thudc, sb dién
thoai, trang web, gio hoat dong hay hinh anh caa POIdia vét dic trung (landmark) s& dwoc cap nhat cu thé
& thanh cbng cu bén phai.

Sau khi dat dwoc hét POl va landmark cho tang 1 cta trung tim thuong mai s& tién hanh néi duong di
cho céac ddi twong bang cong cu “path node” mau xanh da trdi, vi tri dt cac diém nay thong thuong 1a &
ctra vao cua ddi twong. Thyc hién ndi hét cac diém “path node” véi nhau va ndi cac “path node” nay vao
dung vai POI hoac landmark, cac diém “path node” can dat phii hop sao cho dudng di thang va tranh lam
du thura dit liéu s& khién file qua nang.

Qua trinh nay thuc hién cho dén khi hét cac déi tuong trén ban dd, ching ta c6 thé kiém tra lai dir liéu
dé tranh bo sot dbi tuong trén ban d6 con chua ndi vao “path node” bing cdng cu c6 tén “show invalid
POTI”. Quy trinh s6 hoa ban dd duoc thuc hién tuong tu Voi cac téng va cac dbi tuong nhu san bay, bénh
Vién hay truong hoc.

3. Phan tich, quan ly va ciap nhat dir liéu

Co so dir lidu ban d6 dugc luu trir va quan ly trén imapz, ban déinmapz phan tich duong di, tim duong
di ngan nhat, udc luong dugc thoi gian di dén timg dia diém giap nguoi dung cé cai nhin tong quan hon.
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AEON Mall Ha Bong

56 dien thoai
02432023688

Website

avonrall hadong com.vn

Gitr lom vibc
10:00:22:00

Hinh 3: Sir dung phdan mém inmapz d@é tim kiém duwong di va xem théng tin cac ciia hang ¢ AEON Mall Ha Péng.

Céc dir liéu sau mot thoi gian dai déu co sy thay doi it nhiéu hozc khi c6 yéu cau khao sét lai tir phia doi
tac thi sé tién hanh diéu tra khao sat thuc dia dé bd sung va cap nhat théng tin cho st vai thuc té, do d6 cac
dit liéu ludn mang tinh hién thoi.

Qua trinh bo sung va cap nhat dir liéu ciing dugc thyuc hién tuong tu nhu phan sé hda ban d6 da trinh bay
& muc 2.3, qué trinh cap nhat nay c6 thé 1a thuong xuyén hoic dinh ky khi trung tdm thwong mai, truong
hoc, san bay hoac bénh vién c6 nhiéu thay doi.

4. Thao luan
Ban d6 inmapzcd thé hién thi trén nhiéu nén tang: dién thoai di dong - may tinh bang - thiét bi may tinh
bang ipad va Android, cac trang web va cac trang web nhung trén nhiéu trinh duyét - Chrome, Internet

Explorer, Safari, Firefox.Mot sb hé théng ban d6 pho bién hién nay duoc liét ké dusi Bang 1 (A.K.M.
Mahtab Hossain, 2019).

Bang 1: So sanh mét sé hé thang bdn do web phé bién hién nay.

Nha cung cap it liu Moitruong | hiéuva cambién | Ung dung duoc hd tro
ban do ban do
Federal, state, regional, Satellite (GPS), Cell-based,
Google Maps | user contributions, and Indaor Wi-Fi, Tango: Inertial Google Earth, .BM.W’
andoutdoor and Tesla navigation
other partners sensors, Camera
Indoor Satellite (GPS), Wi-Fi, Foursquare, Craiglist,
OpenStreetMap Users, open data andoutdoor Camera Wikipedia, World Bank
TomTom and . -
Apple Maps otherpartners Outdoor Satellite (GPS), Wi-Fi I0S LBS apps
Bing Maps HERE, country-specific Outdoor Satellite (GP$), _Cell—based, Windows OS LBS apps
partners Wi-Fi
Indooor and . . . |10S LBS apps, Android
Inmapz Google map, Users Outdoor Satellite (GPS), Wi-Fi LBS apps

Trong Hinh 4 (Google indoor map, 2020) thé hién ban db “indoor” ciia mot trung tim thuong mai Simam
Paragon - Thai Lan duoc xay dung va phét trién boi “Google indoor map” nhung chi don gian 1a cung cip
cho nguoi dung thong tin khdng gian cua cac ddi tugng trong tda nha ma khdng thé didu hudng dugc duong
di; hinh 5 (Inmapz, 2020) 1 ban db indoor cua trung tdm thuong mai AEON mall Ha Péng duoc xay dung
va phét trién boi Inmapz thé hién chi tiét va truc quan hon, bén canh day con cung cép thong tin cho ting
dbi tuong, didu hudng chi dan duong di bang dinh vi GPS.

68



< AEON Mall Ha Bong / 1F B3l a8 xe may knu F x® l TIEN iCH~ l CHON TANG ~ l

oA

BAI DO XE MAY KHU F

Tim wémg dén day

+

Q AEON Mall Ha Béng / 1F

% http.//aconmall-hadong.com.vn

R, 024-37576999 # Chiasé

Quét & hién
indo

Powered by Q:InMopz

5. Két luan

Nghién curu nay da chi ra duoc sy két hop gitra dir liéu thong tin dia ly voi ung dung indoor mobile
mapping cung cap cho ngudi ding nhiitng tinh ning, thuan tién trong viéc tim kiém thong tin va diéu hudéng
bén trong toanha. Viéc st dung inmapzdua trén co so dir liéu thong tin dia Iy dam bao dugc tinh chinh xéac
khong gian khi tuong tac vai cAc chie ning c6 trong phan mém. Tir do, ¢6 thé khiang dinh inmapzhd tro
trong viéc tim kiém thong tin, didu huéng dudng di rat hidu qua va mang lai cai nhin tét hon cho viéc quan
1y céc trung tAm thuong mai 16N, bénh vién, san bay hay truong hoc.

Ung dung indooor mobile mapping trong quan ly, xay dung va cap nhat dix liéu 1a mot yéu cau cap thiét
ca vé ¥ nghia ki thut cting nhu thyc té. Két qua ing dung & mét trong nhitng co s¢ quan trong phuc vu
nhu cau caa ngudi dung ddi véi xu hudng phét trién thong tin khong gian trong nha nhu hién nay.

Didu hudng ngoai troi, sir dung GPS nhung dbi vai diéu huéng trong nha GPS khong phai 13 mét giai
phép kha thi, bai vi khong phai ldc nao thiét bi di dong ciing nhan duoc tin hiéu GPS, nén can c6 cac thiét
bi khac di kém & khu vuc ndi bo bén trong toa nha dé cai thién do chinh xé&c vi tri trong nha. Co s dit
liuban db can dwoc bd sung lién tuc, didu tra khao sat thuong xuyén nhdm nang cao do tin cay, tinh thoi
su... cho cac dbi twgng thong tin khdng gian trong nha.
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Loi cam on

Nghién ctru nay duoc hoan thanh dya trén sy tham khao, hoc tap kinh nghiém tur cac két qua nghién ciu
lién quan, cac sé&ch, bao chuyén nganh ctia nhiéu tac gia ¢ cac truong Pai hoc, cac t6 chuc nghién ctu khéc...
Dic biét hon nita nhom tac gia gui |61 cam on ve su hop tac, hd trg va giup d& tir bo phan ki thuat cong ty
¢o6 phan HDV Mobisoft.
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ABSTRACT

Indoor mobile mapping application in collecting, analyzing, and
managing geographic data

Le Thi Nga, Bui Ngoc Quy, Duong Anh Quan
Hanoi University of Mining and Geology, Vietnam

The application of space geospatial information is showing the tendency to grow and extend from outer
space to space inside buildings by combining with information technology and mobile devices. Currently
indoor space information is being used in many businesses in the world, typically, such as "Google indoor
maps" and Google Maps that are provided via smartphones. This article analyzes the indoor mobile
mapping application in collecting, analyzing, and managing data for objects such as airports, schools,
hospitals, and commercial centers. In this study, author use mobile mapping application (Inmapz software)
to develop, update, search, and navigation base on spatial data in a building such as airport, commercial
center, school or hospital, thereby giving assessment about mobile mapping application ability in collecting,
analyze and manage user data. Inmapz software is used to prepare data, integrate and analyze the spatial
data that is attached to the attribute information of each object. This research shows that mobile mapping
application can provides an accurate solution for management, mapping, using and data analysis in
buildings or internal areas.

Keywords: GIS, mobile mapping, indoor map, spatial data, navigation.
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