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TOM TAT

Ngay nay, khi ra ngoai dudng, dén cong so, téi cac trung tam giai tri,...
hau nhu ¢ dau ta ciing déu c6 thé bat gap sy xuat hién caa dién thoai, cac thiét
bi lién lac di dong. Su ra doi cua cac thé hé dién thoai, cac thiét bi di dong
théng minh, c6 kha nang két ndi internet, khai thac dich vu dinh vi toan cau da
lam cho cac ng dung trén ching ngay cang trd Ién phong phu, da dang, dac
biét 12 céc tng dung dich vu dwa trén vi tri dia Iy nhu céc hé thdng din
duong, hd tro 1ai ty dong st dung trong may bay, 6 td; ban do kém theo chirc
nang tim duong danh cho dién thoai di dong cé dinh vi toan cau... Mac du d&
c6 nhiéu san pham phan mém, dich vu dua trén vi tri dia ly duogc trién khai
kha hiéu qua nhung nhiing san pham, dich vu mang dic thu riéng, phi hop
véi diéu kién kinh té, xa hoi hién tai cua Viét Nam thi van con rat thiéu.
Viéc nghién cau, xay dung va trién khai cac dich vu nay cho phl hop voi
diéu kien thuc té cua Viét Nam Ia rat can thiét. San pham mang lai s& gop
phan cho ra doi cac phan mém, cac dich vu thuc sy hitu ich, phu hgp va dap

rng t6i da nhu cau trong nuéc.

Xuat phat tir nhimg van dé néu trén, dé tai “Ung dung hd tro tim
kiém khuyén mai trén dién thoai thong minh” nhim muc dich giup ngudi
dung dé dang tim kiém céc khuyén mai gan nhat va phu hop nhat, dong thoi
cling gitip cho cac cta hang dé dang mang nhimg khuyén mii ctia minh dén
ngudi khac hang pht hop nhat .

Luan van duogc trinh bay nhu sau:

Phdn tém tir. GiGi thiéu khéi quat vé dé tai, muc tiéu, y nghia khoa
hoc va xa hoi mang lai théng qua viéc giai quyét cac van dé duoc néu trong dé

tai.



Phén néi dung: Chia thanh 4 chuong:

Chwong 1: Tong quan vé LBS

Gioi thiéu tong quan vé LBS, trinh bay cac dinh nghia vé LBS, néu ra
cac thanh phan chinh cua LBS, md ta hoat dong, cac xt Iy yéu cau dich vu
cia LBS va di vao phan tich dic diém, vai trd mot sé thanh phan chinh cua
LBS.

Chuwong 2: Ung dung ciu tric quadtree trong viéc phin dinh ving
dia ly trén ban do.

Gidi thiéu vé t6ng quan vé ciu trac quadtree, cai tién cau trac quadtree
dé ap dung phan dinh ving trén ban do.

Chwong 3: Trién khai wng dung hd tro' tim kiém khuyén mai trén
dién thoai thong minh.

Gidi thiéu tong quan vé hé thong bao gom: Kién tric chuong trinh,
kién trtic database, cach hoat dong chuong trinh.

Chuwong 4: Két qua thue nghiém - Két lugn

Trinh bay cac ndi dung cai dit, két qua thir nghiém cta tGng dung,
cling nhu hudng phét trién dé san pham cua dé tai thuc su tro 18n hitu ich va

ap dung tt vao thyc tién,



ABSTRACT

Today, when out in the street, to work, to go the leisure center, ...
anywhere, we can encounter the appearance of the smart phone or the mobile
communication device. The launch of the next-generation device, the smart
mobile devices, with the ability to connect the internet, exploiting global
positioning service made on their applications becoming more abundant,
diverse especially service applications based on geographic location as the
navigation system, autopilot support used in aircraft, automobiles; attached
map pathfinder function for mobile phones with global positioning ... Despite
many software products and services based on geographical location being
implemented quite effectively but the product service brings its own
characteristics, in line with economic conditions, current society in Vietnam is
still very lacking. The research, build and deploy these services to suit the
actual conditions of Vietnam is very necessary. Product offers will contribute
to the introduction of the software, the service is really useful, relevant and

meet the domestic demand.

Stemming from the above issues, the topic "Application supports search
deals on smartphones™ aims to help users to easily search for the latest deals
and most appropriate, while also helping the shops for easy bring them

products to the most relevant customers.
Thesis is presented as follows:

The brief: Introduction about this thesis, objectives and significance of
science and society through the network to resolve the issues raised in this

thesis.



Vi

Part of content: Divided into 4 chapters:
Chapter 1: Overview LBS

An overview of LBS, presented the definition of LBS, outline the main
components of LBS, description of activities, the processing requirements of
LBS services and go into analyzing the characteristics and role of some major

components of LBS.

Chapter 2: Apply quadtree structure in the delimitation of

geographical zones on the map.

About overview quadtree structure, improved quadtree structure to apply

delimitation on the map.

Chapter 3: Deploying application supports search deals on

smartphones.

Introducing an overview of the system include: Architecture program,

database architecture, how to operate the program.
Chapter 4: The experimental results - Conclusion

Presenting the content installed, test results of the application, as well as
for product development of older subjects actually useful and good in practical

application.



Vil

MUC LUC
LOTL CAM DOAN ..ottt ettt ettt ettt et es sttt et et et et ee et et et et et e e en e i
LOT CAM ON oottt ettt ettt et es st s e e es et et s e en s et s eeeseneens i
TOM TAT oottt ettt ettt ettt ettt ettt e et et et et ee et en e e e eeenneens iii
ABSTRACT oottt ettt ettt et n et et e et enn e eneneens v
IMUGC LUC ettt ettt ettt ettt ettt et et et es et et ee e eeen et en e eeeeesee e, Vi
DANH MUC CAC TU VIET TAT wvoeeeeeeeeeeeeeeeeeeeeeeeeee e st ene s eeenens ix
DANH MUGC BANG ..ottt ettt eee et eteseseeees e s s eessseses s eseseeees s seesoens X
DANH MUC CAC BIEU PO, PO THI, SO DO, HINH ANH........coovvveeeeeeeeen, Xi
CHUONG 1. TONG QUAN VE LBS......ooeooeeeeeeeeeeeeeeeeee e 1
1.1. Gidi thidU ChUNG VE LBS ...t 1
1.2. CAC thANh PhAN CUA LBS.......eveieeeeeeeeeeeeeeeeeeee e 3
1.3. CACKIEU dICh VI LBS ...ttt 4
1.4, XU 1Y CAC YBU CAU CUA LBS......o.eeeeeeeeeee et 5
1.5, CAC thIEt DI i AONG ......evieeeeeeeeeeeeeee ettt 7
1.5.1. CAC 1081 thIEE Di.vreveeeeeeeeeee ettt ettt ettt en sttt eneeens 7
1.5.2. CAC han Ché CUA thIBt Di.........veeveeeeeeeeeeeeeee e 8
1.6. Mang thong tin di dOoNg KNONG &Y .......ccoveriiiiiiiiie e 9
1.6.1. Mang Khong day dién roNg ........cceevvviiieiiieiieiie e 10
1.6.2. Mang KhONG dAY CUC DO.....ccveiviiieieiiciee e 11
1.6.3. Mang Khong day CA NhAN............cccceiiiiiicce e 12
1.7, HE thONG GINN Vie.vorviiereeieeeieeeeeessee ettt 14
1.7.1. Gidi thi€U ChUNG ...oeeiie s 14

1.7.2. Hé thong dinh vi t0AN CAU GPS.......oovieeeeeeeeeeeeeeeee e, 17



viii

1.8. CAcmMOhINh dIiCh VU LBS......ccviiiiii e 23

1.9. Giéi thieu mot s6 tng dung dyua tréN LBS........c.cvvveveeeeeeeieeeeeess s, 24

CHUONG 2. UNG DUNG CAU TRUC QUADTREE TRONG VIEC PHAN
DINH VUNG DIA LY TREN BAN DO ..ottt 27

2.1. Gidi thiéu cau tric QUAATIEE. .....ovveevreereeeeeeiieeeeeeeses sttt 27

2.2. Cai tién cAu trac quadtree va ap dung trong viéc phan dinh ving trén ban db ...

........................................................................................................................ 28
CHUONG 3.  TRIEN KHAI UNG DUNG HO TRQ TiM KIEM KHUYEN
MAI TREN DIEN THOAI THONG MINH.......ooeeeeeeeeeeeeeteeeeeeeeeeeeeee e 37
T8 B |V ol £ LU OO O RO UPRRRPR 37
3.2, Kién trlic tONG QUANL ....c.veveieeeeeeeeeeeeeee ettt 37
3.3, KIEN tITC AALADASE. ...vvveeeeeeeeeeeeeeeeeeeeeee et eeee et eeeeeeee et et et et et ee et et et et et et et eneeeeeeeeeneees 39
3.4, Thu thap cac deals. .......coouiiiiiiiiii 41
CHUGONG 4. KET QUA THUC NGHIEM — KET LUAN ....ocoooiveeeeeeenn, 44
4.1, NOTAUNG CAT QAL ae e 44
4.1.1. BACKENA = APIS ..ottt ettt reas 44
4.1.2. DALADASE .....ccovveeiiiie ettt et be e abre e nes 45
O T O 1= | (SRS 45
4.2, CONG CU AP TIINN:...coiii e 54
8.3, Kt TUAN....ceocvecveereeieeeecee ettt s s 57



CSDL
GIS
GPS
GPRS
GSM

LBS
WLAN
WPAN
WWAN
SMS

DANH MUC CAC TU VIET TAT

Co sé dur liéu

Hé thdng thdng tin dia ly (Geographic Information Systems)
Hé théng dinh vi toan cau (Global Positioning System)

Dich vu vo tuyén goi chung (General Packet Radio Service)

Hé théng théng tin di dong toan cau (Global System for Mobile
Communications)

Dich vu dva trén vi tri dia ly (Location-based Service)

Mang khong day cuc b (Wireless Local Area Networks)
Mang khong day ca nhan (Wireless Personal Area Networks)
Mang khéng day dién rong (Wireless Wide Area Network)
Dich vu tin nhin ngan (Short Message Services)



Bang 1.1.
Béang 2.1.
Bang 2.2.
Béang 2.3.
Bang 3.1.
Bang 3.2.
Bang 3.3.

Béang 3.4.

DANH MUC BANG
Dic diém va sy khac nhau gitra cac cong nghé mang khong day ......... 13
S0 sanh Két qUA trong 3 1AN..........ovvvveeerereeeeeeeeeeeeeesee e 36
Tong két 3 1an chay thir SO VOI V6t CaN.....ceeveeeeeececeeceeeeee e, 36
Tong két 3 1an chay thtr so véi Quadtree chuan..........c.ccvveeveeeevienenee, 36
Minh hoa cAu tric Tuu trit CUA ZONE «.eveveeeeeeeeeeeeeeeeeeeeeeeeeereeee e eeneens 40
Minh hoa ciu tric luu trit ctia LOCAtON. ..vevevveeeeeeeeeeeeeee e s 40
Minh hoa ciu triic Iuu trif cia CateOTies .........o..vvevrrreeereernseerereereenens 41
Minh hoa cAu tric Tuu trit c0a DEALS ......oeeveveeeeeeeeeeeeeeeeeeeeeeeeee e 41



Xi

DANH MUC CAC BIEU PO, PO THI, SO PO, HINH ANH

Hinh 1.1.
Hinh 1.2.
Hinh 1.3.
Hinh 1.4.
Hinh 1.5.
Hinh 1.6.
Hinh 1.7.
Hinh 1.8.
Hinh 1.9.

Hinh 1.10.
Hinh 1.11.
Hinh 1.12.
Hinh 1.13.

Hinh 1.14.

Hinh 2.2.
Hinh 2.3.
Hinh 2.4.
Hinh 3.1.
Hinh 3.2.
Hinh 3.3.
Hinh 3.4.
Hinh 4.1.
Hinh 4.2.

LBS 12 phin giao ctia CAC CONG NGNE ........veveeeeeeeeeeeeeeeeeeee e, 2
CAC thanh phan Co ban Ca LBS........cc.cccovvveveeeieeeeeseeeeeeeseeesesnenens 4
Ludng thong tin gitra cac thanh phan ctia LBS.........ccccceveevevevcvceeenne. 6
Hinh anh minh hoa cé4c thiét bi di dong dung trong LBS ..........c.cceve...... 8
Phéan loai mang khong day di dong[9]......cccccvvvvrieieiiiniee e, 10
Mang khéng day dién rong (WWAN)[9] ...coooviviieiiieee e 11
Mang khong day cuc bd (WLAN)[O] ...oovviiiei e 12
Mang khéng day ca nhan (WPAN)[9] ..o 13
Dinh vi dua trén mang truyén thoNG[13] .......c.vvvvvererereriseereeeeeieeeeeene, 15
Dinh vi dua trén thiét bi dau Cubi[13].....cevvreeeeieieeeieeeeeeeeeeeee e, 15
CAc phan clia hé thOng GPS [6].....c.cvieveeeeeeeeeeeeeeeeeeeee e 19
Quy dao c4c V& tinh ctia hé thong GPS [6].......cvvvvveeeeeeeereiseeieeeeene, 20
Minh hoa dich Vi dAn GUONE.......cccceveveeeeeeeeeeeeeeeee e 25
Minh hoa dich vy quan ly, theo ddi va gidm Sat...........cccccecvveiiiennnnnn. 26
Minh hoa irmg dung quadstree trong viéc phan viing ..........c.cccceevernenn. 28
Minh hoa kinh d¢ va vi d§ trai dat. .......cooooererrenrenreeeereeeeeseeeeeens 29
Minh hoa chia ving trén ban d0. .........ceeeeveeveereereieeeeeeeeese e 30
Minh hoa kién tric tong quan ctia ing dung. ...........c.oeeeeeverveesesenns 38
Minh hoa kién tric database co ban ctia g dung .............ccoceevevene.. 39
Minh hoa hé thong thu thap dit HU........ceveeveererereceeeeeeese e, 41
Minh hoa hé thong Xt 1§ dif U ......vveeeeeeeeeeeeeee e 42
Minh hoa kién triic backend-apis ............cccveeueereieeseeeeeseseeeenesenes 44

Man hinh mapview clla Ung dung ...........ccoooviiiiiiiiiic e 45



Hinh 4.3.
Hinh 4.4.
Hinh 4.5.
Hinh 4.6.
Hinh 4.7.
Hinh 4.8.
Hinh 4.9.

Hinh 4.10.
Hinh 4.11.
Hinh 4.12.
Hinh 4.13.
Hinh 4.14.
Hinh 4.15.
Hinh 4.16.
Hinh 4.17.
Hinh 4.18.
Hinh 4.19.

xii

Man hinh danh sach céc deals cia ing dung ..........cccccviviiiiiiieniinnns 46
Man hinh detailview ctia Ing dung ...........cccocvevveiiiieiiieniiecee e 47
Man hinh filterview cia ng dung ..........ccocovviiiiniinieeee e 48
Man hinh mé ta duong di ngan nhat dén ctia hang ...........cccevvevevnenee. 49
Man hinh dang nhép va xin cap quyén ding nhap facebook................. 50
MAn hinh GANG XUAL .....cvevvereieeiececeeeeeeee st ese st neenen, 50
Man hinh binh chon cho deals...........ccccooviiiiiiiii e, 51
Man hinh report dealS...........cocoveieieciciececcce e, 51
Man hinh binh TUAN V& dEalS.........ovveeeeeeeeeeeeeeeeeeee e e eeeeneeeeeon. 52
Man hinh danh d4u yéu thich va danh sach cac deals yéu thich........... 52
Man hinh chon loai deals trudc khi tao deals...........cccovvveeeeeeeiiiiccnnnee, 53
Cac man hinh tao deals hinh anh...............ccccccciiii i, 53
Cac man hinh tao deals...........ccuieiiiiiiii e 54
Giao dién lam viéc cua Pycharm..........ccocoeeviiiiniiiiii e 55
Giao dién [am VIEc cla 1TeIM .......ooovviiiiiiiieie e 55
Giao dién [am VIEC clla XCOAC....uuviiiiiiiiieeiiiiie e 56

Giao dién lam viéc ciia Android Studio .........cooovvvivvviiiiiieeeiiciireeee, 56



CHUONG 1. TONG QUAN VE LBS

Gigi thiéu tong quan vé LBS, trinh bay cac dinh nghia vé LBS, néu ra cac
thanh phdn chinh cia LBS, mé td hoat déng, cac xir Iy yéu cau dich vu cia LBS

va di vao phan tich déc diém, vai trd mgt sé thanh phan chinh cia LBS.
1.1. Giéi thiéu chung vé LBS

LBS viét tit cua Location-based Service (dich vu dua trén vi tri dia ly) 1a
dich vu duoc tao ra tir sy két hop cua cong nghé GPS (Global Positioning
System — Heé théng dinh vi toan cau), cdng nghé truyén thong khéng day, cong
nghé GIS (Geographic Information Systems - Hé thong thong tin dia ly) va
cong nghé¢ Internet.

Dbién thoai di dong va Internet da tao nén cudc cach mang trong linh vuc
truyén théng va co tac dong dén Ion dén doi séng xa hoi, 1am thay doi 16i séng
ctia nhiéu nguoi. Viéc gia ting vé sb luong dién thoai di dong, dién thoai thong
minh, cac thiét bi trg gilp c4& nhan ky thuat sé6 (PDA- Personal Digital
Assistants),... cho phép ching ta c6 thé truy cap Internet bat ca dau, ¢ bét cir
thoi diém nao mong mudn. Tur Internet, ta c6 thé nhan dugc moi thong tin ma ta
can (tin tic sy kién, thdng tin mua sam, du béo thoi tiét, vi tri cac nha hang —
khéch san — bénh vién,...). Vi cac hd tro tir Internet, mang di dong, thiét bi dinh
vi toan cau, ban do sé ta cd thé d& dang tim ra dugc mét nha hang, hay siéu thi
gan nhat. Cac nhu cau twong ty nhu viy ngay nay dé dang duoc dap ung nho
vao mét loai dich vu mai, dich vu dya trén vi tri dia Iy — LBS. C6 nhiéu céch
dinh nghia vé LBS nhu:

- LBS la dich vu thdng tin c6 thé truy cap bang cac thiét bi di dong théng
qua méi truong mang di dong va mang lai cac loi ich nho vao su khai thac vi tri
cua thiét bi di dong.

- LBS - Mt dich vu IP khong day sir dung céc thdng tin dia Iy dé phuc

vu cho nguoi dung di dong. Moi tng dung dich vu déu khai thac vi tri cua cac



thiét bi di dong dau cudi. (Pinh nghia twong tu th hai vé LBS duoc dua ra
boi Open Geospatial Consortium mét to chic tiéu chuan quc té).

Tir cac dinh nghia nay cho thay, LBS Ia phan giao giita ba nhém cong
nghé 1a cac cong nghé théng tin va truyén théng hién dai nhu cac hé thdng
truyén thdng di dong, thiét bi di dong cam tay vai Internet va cac hé thong thdng
tin dia ly (G1S)/co s¢ dir liéu (CSDL) khdng gian.

Céc thiét bi
di dong

e, 4 @gﬁ“
LBS

GIS/CSDL

khon g gian Internet

Web GIS

LBS la phan giao cia cac cdng nghé

Hinh 1.1 cho thdy LBS chinh 1a phan giao cua cac cong nghé, bén canh
d6, n6 cho thay sy hinh thanh cac hé théng thdng tin tich hop:

Hé thdng “Web GIS” duoc hinh thanh tir viéc tich hop Internet véi
GIS/CSDL khdng gian.

Hé théng “GIS di dong” duoc hinh thanh tir viéc tich hop GIS/CSDL
khong gian véi Céc thiét bi di dong.

Hé théng “Internet di dong” duoc hinh thanh tir viéc tich hop Internet véi
Cac thiét bi di dong.

Con dich vu LBS duogc hinh thanh tir viéc tich hop ba loai céng



nghé Internet, GIS/CSDL khéng gian va Céc thiét b di dong.

Luan van tap trung nghién cau vé LBS, cac thanh phan, cac mé hinh
trién khai cua LBS, trén co sé d6 thiét ké dich vu LBS ¢ng dung logic mo
trong thuat toan tim duong dé trién khai thir nghiém dich vu tim dudng trén

dién thoai di dong. Phan tiép theo gigi thiéu vé céc thanh cua LBS.
1.2. Céc thanh phan cia LBS

Theo [9], LBS bao gdm céc thanh phan chinh sau (thé hién trén hinh
1.2):

Cé4c thiét bj di dong: La cac cong cu dé nguoi ding yéu cau va truy
cap cac théng tin mong mudn. Két qua tra vé c6 thé 1a loi noi, tranh anh hay
vin ban... Cac thiét bi c6 thé Ia dién thoai di dong, thiét bi hd tro c& nhan ky

thuat s6 (PDA), may tinh xach tay, tham chi Ia thiét bi ddn dudng trén 6 to...

Mang truyén thong: thanh phan tha hai 1a mang truyén théng vai vai
tro truyén cac dir liéu ngudi ding, cac yéu cau dich vu tir cac thiét bi di dong
dau cudi dén cac nha cung cap dich vu va sau do tai cac théng tin vé phia
nguoi dung.

Hé théng dinh vi: Bé dich vy cd thé hoat dong duoc, can thiét phai
xéac dinh duogc vi tri cua nguoi dung. Vi tri cua nguoi co thé dugc xac dinh
bang thiét bi dinh vi toan cau (GPS) hay théng qua mang truyén théng.
Tham chi con c6 thé xac dinh nho vao cac dau hiéu hoat dong, céc tin hiéu
s6ng radio. Néu vi tri kndng thé xac dinh mot cach tu dong théng qua mang
hay cac thiét bi dinh vi thi nguoi sir dung c6 thé cap nhat bang tay va tu cung

cap cho hé thong.
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Céc thanh phan co ban ciia LBS

Céc nha cung cap dich vu va wng dung: Céac nha cung cap dich c6
thé cung cap cac dich vu khac nhau cho nguoi ding va cé trach nhiem xir ly
cac yéu cau dich vu ctia ngudi ding. Cac dich vu cung cap ¢ thé 1a tinh toan
vi tri, tim duong di, tim céac trang vang (yellow pages) theo cac khia canh
vé vi tri hoac tim kiém céc thdng tin xac dinh cua cac ddi twong ma nguoi

dung quan tam...

Nha cung cap dir liéu va ndi dung: Nha cung cap dich vu thuong
khong luu trir va bao quan cac thdng tin ma nguoi dung quan tdm. Cac dir
licu va noi dung lién quan nhu ban d6, dir liéu vé giao thong ... déu duoc
luu trix tai cac cong ty, cac co quan ¢ tham quyeén.

1.3. Céc kiéu dich vu LBS

C6 hai kiéu dich vu 1a Push (day) va Pull (kéo) dugc phan biét dua
vao dic diém la théng tin duoc cung cap ¢ tuong tac voi ngudi dung hay
khong [9][6]:

Dich vu kiéu Pull: cung cip thong tin theo cac yéu cau truc tiép

ctia ngudi dung. Kiéu dich vu nay tuong ty nhu khi nguoi ding duyét mot



trang web trén Internet biang cach g dia chi trang web vao thanh dia chi cua
trinh duyét va yéu cau md. Hon nira, cac dich vu kiéu Pull c6 thé chia thanh
cac dich vu chirc nang (functional services) kiéu nhu goi xe taxi hay xe cau
thuong chi bang mot dong tac nhan ndt trén thiét bi va cac dich va théng tin
(information services) giéng nhu viéc tim kiém mot nha hang, hay quan bia

gan nhat vay.

Dich vu kiéu Push: cung cip théng tin theo yéu cau truc tiép hoic
khong truc tiép cua ngudi ding. Dich vu hoat dong theo cac su kién. Céc su
kién co thé xuat hién khi di vao mot viing xac dinh hay theo thoi gian. Vi du
nhu c4c théng tin quang céo tu dong dugc gui dén cho nguoi ding khi ho di
vao khu phé budn béan, c6 nhiéu nha hang, siéu thi hay thdng tin canh béo

vé thoi tiét khi c6 su thay doi.
1.4. Xir ly c&c yéu cau cia LBS

Muc 1.2 d3 gi6i thiéu cac thanh phan caa LBS bao gom: céc thiét bi di
dong, mang truyén théng, internet, hé thong dinh vi, cac nha cung cap dich
vu va ndi dung. Vay cac thanh phan ndy c6 méi quan hé va tuong tac voi

nhau thé nao trong dich vu LBS?

Gia str ngudi dung khai thac dich vu LBS dé tim kiém mot nha hang
gan nhat. Thong tin ma ngudi dung can 1a duong di dén nha hang. Khi d6
ngudi dung ¢ thé s dung thiét bi di dong ma ho c6 (vi du nhu mot Smart
Phone hay mot PDA), khai dong chirc ning can thiét dé guri yéu cau. Ludng
thong tin yéu cau cua ngudi ding ciing nhu c4c tra o1 duoc thé hién trén hinh
1.3:
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Luéng thong tin giira cac thanh phan cia LBS

Sau khi chirc nang dugc kich hoat, vi tri cua thiét bi di dong (ciing
chinh 1a vi tri ctia ngudi ding) duoc xac dinh va cung cap boi dich vu dinh
vi. Vi tri ndy c6 thé duoc xac dinh nho vao dich vu GPS hoic mét dich vu
dinh vi bai mang truyén théng. Tiép theo do, thiét bi di dong cua nguoi ding
s& guri cac thdng tin yéu cau bao gom ddi twong can tim kiém va vi tri hién

tai thAng qua mot mang truyén théng duoc goi gateway.

Gateway c6 nhiém vu truyén tai cac thong diép gitta mang truyén thong
di dong va internet. C4c théng diép c6 thé duoc truyén tai théng qua mot vai
may chu ¢ng dung dé dén mot may chu xac dinh dong thoi luu giir lai céc

thong tin vé yéu cau va vi tri ciia nguoi dung.

May chu @ng dung s& doc yéu cau va kich hoat dich vu phi hop dé dap
rng yéu cau (trong vi du nay, mot dich vu tim kiém khong gian s& duogc
kich hoat).

Tiép theo, dich vu tim kiém s& phan tich théng diép thém lan nia va
quyét dinh théng tin gi can dugc bd sung vao diéu kién tim kiém va vi tri
ctia ngudi gui yéu cau. Trong tinh hudng nay, dich vu s& tim kiém cac théng

tin can thiét vé nha hang tir cac trang vang cua mét khu vuc cu thé va yéu



cau nha cung cap dir liéu vé cac thong tin can thiét.

Tiép theo dich vu s& tim cac tuyén duong dan dén nha hang can tim

thoa man yéu cau tim kiém va danh dau lai.

Sau khi da c6 dugc cac thong tin can thiét, dich vu s& hoat dong trén
bo dém khdng gian dé tim duong di dén cac nha hang. Sau khi tinh toan va
liet ké ra duogc danh sach cac nha hang gan nhat, dich vu s& gui lai cho nguoi
dung két qua théng qua mang internet, gateway, qua mang thdng tin di dong
dén vai thiét bi di dong cua nguoi dung.

Két qua tim kiém c6 thé duoc giri vé cho ngudi dung duéi dang van
ban (mot danh sach cac nha hang dugc sip xép theo thir ty khoang cach)
hodc vé& trén ban do. Tiép theo do, ngudi ding cd thé yéu cau thém cac théng
tin chi tiét vé nha hang ho quan tdm (s& lam Kkich hoat céc dich vu khéc).
Cudi cing ho chon mot nha hang cu thé va tiép tuc yéu cau chi duong di dén
nha hang.

1.5. Céc thiét bi di déng

1.5.1. Céc logi thiét bi

Thiét bi di dong I1a phuong tién dé ngudi st dung LBS dua ra yéu cau,
thu thap théng tin va khai thac cac dich vu LBS, dap ung nhu cau cta nguoi
dung. LBS mang lai nhiéu tién ich 16n bai su phong pha cua cac dich vu
duoc cung cap va boi chinh sy tro gidp dic luc cua rat nhiéu loai thiét bi tao
nén. CAc thiét bi c6 anh huang 16n ti chat luong cac dich vu LBS mang lai.
Dua vao cac dic diém, muyc tiéu thiét ké va kha nang tng dung, cc thiét bi
di dong sir dung cho LBS c6 thé duoc chia thanh hai loai thiét bi 1a cac thiét

bi don muc dich va céc thiét bi da muc dich.

CA4c thiét bi don muc dich: 1a c4c thiét bi duogc thiét ké nham dép

rng mot nhu cau hay (ng dung cu thé ndo d6, vi du nhu hop chi duong trén 6



t6, hop chi dan hay trg gilp tir Xa trong truong hop khan cap danh cho nguoi
gia hodc ngudi khuyét tat. Trong s6 d6 c¢d nhitng thiét bi chi thuc hién nhiém
vu goi dich vu hay doi ciru ho. C6 nhirng thiét bi cao cap hon, déng vai trd

nhu mot ngudi canh géac, ngudi soat vé trén cac cdy cau hay toa nha.

Cé4c thiét bi da muc dich: 1a cac thiét bi duoc thiét ké dé cd thé su
dung cho nhiéu muc dich khac nhau tiy thudc nhu cau cua ngudi sir dung. Cac
thiét bi ndy c6 thé 1a cac dién thoai di dong thdng thuong (Mobile phones),
cac loai dién thoai théng minh (Smart Phones), cac thiét bi tro gilp ca
nhan ky thuat sé (PDA), may tinh xéach tay (Laptops) hay may tinh bang
(Tablet PC).

PR mahile phane o

{Hewlett Packard) laptap {Makial ﬁ;fﬂ:
u

R Mavigation Systerm
On-Board Unit (3-Tall System) AnNECEivar pager (Motorola) [Midian)
! {BCA - Tracker DTS) 2 ;

Hink dnh minh hoa cac thiét bi di dong dung trong LBS
1.5.2. Cé&c han ché cua thiét bi
Quan sat trd lai cac loai thiét bi da duoc gidi thiéu, rd rang 1a cac thiét
bi don muc dich do duoc thiét ké cho muyc dich sa dung xac dinh nén
khdng c6 hoic hau nhu khéng thé chuyén doi chic nang, tinh linh hoat kém.

Cac thiét bi da muc dich cé tinh linh hoat cao va c6 kha nang sir dung cho



nhiéu loai dich vu khéc nhau trén cung thiét bi. Tuy nhién, c4c thiét bi loai
nay ciing c6 nhiéu mat han ché anh hudng dén viéc thiét ké va trién khai cac

dich vu nhu:

Hau hét cac thiét bi nay déu c6 kha ning tinh toan va tai nguyén han
ché, do vay rat kho khan dé thyc hién cac tinh toan, tim kiém khdng gian, tim
duong va thé hién cac ban d6 ang dung trong céc loai dich vu lién quan dén
ban d6 di dong, chi dan, tim duong, tim dia chi xac dinh. Chinh vi c4c han
ché d6 nén thdng thuong cac tinh toan tim kiém va xu Iy phuc tap duoc thuc
hién trén cac may cha va gui két qua tro lai cho nguoi dung. Cac thiét bi
chu yéu thuc hién vai tro cung cp yéu cau, cac s liéu vé vi tri va hién thi

két qua do may chu guri lai.

Ngoai ra, cac thiét bi ndy con cé cac gidi han khac nhu dung lugng
nguon pin thap, kich thuéc man hinh nhé va chiu anh huong nhiéu cia moi
truong (c6 nhirng man hinh s& rat kho quan sat khi bi anh huéng cua anh
sang mat troi,...). Trong van d& giri/nhan dir liéu thi van thiéu bang tan rong

dé truy cap vao cac mang truyén thong, téc do thap.
1.6. Mang thong tin di dong khdng day

Nhu da duoc gigi thiéu & phan trugc, mang truyén théng néi chung va
mang di dong khéng day (Wireless Mobile Networks) ndi riéng thuc hién
nhiém vy truyén tai cac dir liéu ngudi ding, cac yéu cau dich vy, cac théng
diép tir c4c thiét bi dau cudi tdi cac nha cung cap dich vu va truyén tai cac
thong tin nguoc trd lai cho ngudi dung. Mang di dong khdng day con cé thé
¢6 nhiém vu thir hai la xac dinh vi tri cia nguoi dung. Cac mang di dong hién
nay cd thé dugc phan loai theo hai cach. Tha nhat, mang dugc phan loai dua
trén pham vi cua mang bao gom muc dich sir dung va gigi han vé pham vi

phua song. Thir hai, mang dugc phan loai dua trén cong nghé mang, theo do,
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c6 mang bao gom mét lugng 16n cac co sé ha tang 1a cac nGt mang khéng di
dong va cac khach hang di dong chi truy cap vao cac nat va cac khach hang

thudc mang “Ad-Hoc”, ban than ho cling chinh la cac nat mang.

Céach phan loai dua vao yéu td vé pham vi bao phu chia mang thanh
cac loai mang: Mang khong day dién rong (Wireless Wide Area Networks-
WWAN), vi du nhu mang GSM va UMTS, mang khdng day cuc bd
(Wireless Local Area Networks ~-WLAN), vi du nhu mang IEEE 802.11 va
mang khéng day ca nhan (Wireless Personal Area Networks - WPAN), vi du
nhu mang Bluetooth. Hinh 1.5 thé su phan loai mang khdng day di dong

theo cac tiéu chi vé pham vi va cong nghé sir dung [9].

| Wireless Networks
Topology Range & Coverage
— Infrastructure Wide Area
Ad Hoc | — Local Area

1 Personal Area

Phan logi mang khong day di dong[9]
1.6.1. Mang khong day di¢n rgng
Mang khong day dién rong (WWAN) [9], minh hoa nhu & hinh 1.6,
c6 cé&c té bao mang (cells) bao phu trong pham vi vai tram mét dén 35Km.
Mang st dung giai tan sé bi kiém soat va phai duoc cap phép. Thé hé thu
nhat cia mang (analogue G1) phuc vu cho giao tiép &m thanh nén di liéu

chi dugc truyén véi tée do rat thap (4.8 kbps). Hé théng mang di dong toan
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cau (Global System for Mobile - GSM) va General Packet Radio Service
(GPRS) thudc thé hé the hai (digital G2). Thé hé mang nay cd thé truyén
tai dir liu véi téc d6 cao hon (GSM: 9.6 —14kbps; GPRS: 20-115kbps).
Tuy nhién, cac téc do nay van chua dap trng dugc yéu cau vé toe do dé truyén
tai cac dir liéu da phuong tién. Bé dap tng nhu cau cua cac ung dung da
phuong tién, thé hé mang th 3 di duoc xay dung . O Chau Au, hé thdng
bang thong rong nay duoc goi la UMTS (Universal Mobile

Telecommunication System) véi toc do c6 thé 1én dén 2Mbps.

E Furalzone

Mang khong day dién rong (WWAN)[9]

1.6.2. Mang khong day cuc b¢
Mang khong day cuc bd (WLAN) c6 tim bao phu trong pham vi tir 10m
dén 150m [9]. Mang nay sir dung giai tan s6 khong bi kiém soat (khdng phai xin
cap phép), cho toc do truyén dix liéu (100Mbps), cao hon nhiéu so v&i mang

WWAN. Mang WLAN duoc thé hién nhu 1a su mé rong cua mang may tinh cuc
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bd (LAN). Cac tram di dong két ndi vai mang WLAN c6 thé sir dung co sé ha
ting mang don gian véi cac diém truy cap mang (Access Points-APs) thay cho
Cac tram co s& von rat phac tap va ton kém trong mang WWAN hoic c6 thé két
ndi truc tiép véi nhau theo md hinh mang Ad-hoc. Hinh 1.7 12 mét minh hoa cho

mang khong day cuc bo.

Loy B ; 7
| — £ L
" Internet \_\- .
N \\ L =
Cable or DSL Modem ' '

DSL/Cable Wireless
Internet Gatewav Access Poinj

Mang khong day cuc b6 (WLAN)[9]
1.6.3. Mang khong day ca nhan

Mang khdng day c& nhan (WPAN) cung cip cac két ni trong pham vi
ngan, dung cho cac camera sb hay cac thiét bi cam tay [9]. Mang c6 pham vi
bao phu trong ban kinh khoang 10m va c6 thé tang Ién dén 100m trong tuong
lai. Mang str dung giai tan sé tu do, khong bi kiém soét va cho toc do truyén
thong khoang 0.5Mbps (nam gitta mang WWAN va WLAN). Céc thiét bi
tham gia mang c6 thé két ndi hodc bo két ndi khi can thiét (khdng duy tri két
ndi lién tuc) cho nén con duoc goi 1a mang Ad-hoc. Hau hét cac mang WPAN

déu duoc trién khai trén co sé chuan truyén thong Bluetooth. Mang nay c6 uu
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diém hon so véi mang WLAN 4 hd tro truyén thdng &m thanh va tinh nang

bao mat. Hinh 1.8 minh hoa mang khéng day ca nhan WLAN.

Hinh 1.8. Mang khdng day ca nhan (WPAN)[9]

Bang 1.1. Pdc diém va sir khac nhau giita cac cdng nghé mang khong day

Khoang cach | Téc dé dix liéu

C6ng nghé mang Pham vi tan s6
trung binh (Mbps)
GSM (G2) - 0.009-0.014
Khoang cach 900 MHz (phai
~ z (phai
WWAN GPRS CAC tram co s6 0.160 , P
. duoc cap phép)
UTMS (G3) tir 100m-35Km 20
Ultra- Wideband 10m 100
~2.4va5 GHz
WLAN T
IEEE 802.11a 50m 54 (khong can cap phép)
IEEE 802.11b 100m 11
WPAN Bluetooth 10m 1 ~ 2.4 GHz
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HomeRF 50m 10 (khong can cap phép)
1-1.5
IDA (Infrared) | (gyong truyén 1-16 Khong can cip phép
khong bi chin)

1.7. Hé théng dinh vi

1.7.1. Gigithi¢u chung

Hé théng dinh vi c6 vai tro rat 1on trong viéc trién khai cac dich vu
LBS. Hé théng nay cung cap dich vu xac dinh vi tri cua thiét bi di dong va
cung cap cho cac thiét bi nay théng tin vé vi tri cia ching dé céc thiét bi gui

kém theo cac yéu cau dich vu LBS dén cac nha cung cap dich vu LBS.

Ngoai trir truong hop ngudi ding nhap truc tiép toa do (vi tri), phuong

phap xac dinh vi tri ¢d thé duoc chia thanh hai nhém [9]:

Nhém tht nhat dugc goi 12 dinh vi dua trén mang (network-based
positioning). Trong nhém nay, viéc xac dinh vi tri cua cac thiét bi di dong
hay nguoi dung dugc thuc hién nho vao cdc tram co s cua mang. Trong khi
hoat dong, cac thiét bi di dong thuong gui tin hiéu lién lac véi cac tram co so
ctia mang, mdi tram co s& chi kiém soat trong mot pham vi géi han nén chi
c6 mot s6 tram 14 6 thé thu duoc tin hiéu gui tir thiét bi di dong, do vay dua
vao tin thiéu thu nhan duogc tir cac tram co so ndy ma xac dinh duogc thiét
bi di dong dang & khu vuc nao (thé hién nhu ¢ hinh 1.9) [13].
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Pinh vi dira trén mang truyén thong[13]

Nhém thir hai dugc goi 1a dinh vi dya trén thiét bi dau cudi (terminal-
based positioning). Trong nhdm nay, vi tri cua cua thiét bi duoc tinh toan bai
chinh cac thiét bi dua trén cac tin hiéu thu dugc tir céc tram co sé (hinh 1.10)
[13]. M6t dai dién trong nhém nay 1a hé théng dinh vi toan cau GPS. Trong
hé thong nay, cac tram co so chinh 1a cac vé tinh GPS.

Nhom thr ba la nhdm dugc tao nén tir su tich hop cua k¥ thuat dinh

vi dua trén mang va ky thuat dinh vi dua trén thiét bj dau cubi.

GRS

SATELLITE

binh vi dya trén thiét bi dau cusi[13]
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Cac nguyén tac co ban dé tinh toan vi tri cua ngudi dung, 4p dung cho

ca ba nhodm trén la:
Cé4c tram co 5O ¢0 vi tri xac dinh dugc biét tir trudce

Théng tin tir c4c tin hiéu thu dugc dugc chuyén thanh khoang céch Tinh
toan vi tri dua vao khoang cach thu dugc téi cac tram co s& Sau day la cac ky

thuat thuong duoc dung dé xac dinh vi tri:

Ky thuat Cell of origin (COQ), location signature, location
beacons: cell id thudng 1a nhian dang cua cac tram gan nhat, vi du nhu cac
tram anten dién thoai di dong. Vé&i k¥ thuat nay, vi tri dugc biét trong mot
duong tron da dugc dinh nghia san hoic mot ving xung quanh mot tram co
s& da biét truéc vi tri. Cac dén hiéu (beacons), vi du nhu séng hdéng ngoai,
séng siéu &m hay RFID, thuong ¢ mdt sd hiéu nhan dang va truyén chinh
X4c vi tri ctia ching téi cac thiét bi di dong ma ching cé thé véi téi duoc.

Ky thuat Time of Arrival (TOA): Cac tin hiéu dién tir di chuyén véi
téc d6 cua anh sang. Nho @6, khoang céch giira tram truyén va tram thu co
thé tinh dugc khi biét toc do va thoi gian tin hiéu di chuyén tinh tir luc truyén
di dén khi nhan duoc. Toc d6 anh sang da dugc biét 1a sap xi 300000Km/s vi
thé ma thoi gian truyén 1a rat ngan, doi hoi phai c6 mot déng ho chinh xac dé
ghi nhan thoi gian. Nguyén tic nay ciing c6 thé dugc ding cho cac tin hiéu c6

toc do thap hon nhu séng siéu am.

K¥ thuat Time Difference of Arrival (TDOA), Enhanced Observed
Time Difference (E-OTD): cac k¥ thuat nay tinh toan khoang cach bang
cach do thoi gian truyén, sy khac nhau vé thoi gian truyén cua cac tin hiéu
khac nhau cua cac tram co sé (thuong 1a 3 tram). Vi thé, viéc thu dugc cac

tin hiéu tir cac tram co s& & cac vi tri khac nhau (thuong xép theo hinh tam
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giac) co thé duoc cac nha cung cap dich vu tinh todn vi tri theo TDOA va

duoc céc thiét bi di dong sir dung dé tinh toan vi tri trong E-ODT.

K¥ thuat Angle of Arrival (AOA), Direction of Arrival (DOA): duogc
thuc hién bing cach sir dung cac anten cé duc tinh vé chiéu va goc cd kha
nang phat hién dugc su di chuyén cua cac thiét bi di dong. Vi sy di chuyén
cua cac thiét bi di dong 1a khéng chinh xac. Mot kha nang khac 1a gém mot
sb cac tram co so lai tao nén mot cung (thuong 1a 2 hoic 4 tram), ching c6
thé duoc chia thanh tirng cum trén mot dudng tron véi cac cung 90, 120 hoic
180 do.

Céc cong ngh¢ dinh vi thuong dugc dung hién nay la GPS va tinh toan
vi tri dwa vao Cell-1D tir cac tram thu phat co s& gan nhat (theo phuong phap
dinh vi mang). GPS cung cap vi tri v&i d6 chinh xac rat cao (chinh xac toi
5m), trong khi do, Cell-ID chi cho phép xac dinh vi tri véi do chinh xac rat
thap (d6 chinh xéac thuong trong pham vi tir 100m dén Km).

1.7.2. H¢ théng dinh vi todn cdu GPS

Hé théng dinh vi toan cau (tiéng Anh goi 1a Global Positioning System
- GPS) la hé thong xac dinh vi tri dya trén vi tri cta cac vé tinh nhan tao.
Trong cung mot thoi diém, & mot vi tri trén mat dat néu xac dinh dugc
khoang cach dén ba vé tinh (tdi thiéu) thi s& tinh dugc toa do cua vi tri 6.

GPS duoc thiét ké va quan ly bai Bo6 Qudc phong My, nhung chinh
phu M§ cho phép moi ngudi trén thé gigi st dung nd mién phi, bat ké quéc
tich nao.

Cac nu6c trong Lién minh chau Au dang xay dung Hé thdng dinh
vi Galileo, c6 tinh nang gidng nhu GPS cua My, du tinh s& bat dau hoat dong

nam 2013.

Hé théng dinh vi toan cau cia My 1a hé dan duong dua trén mot
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mang luéi 24 vé tinh duoc Bo Québc phong My dua lén quy dao khong gian.

Cac hé thong din duong truyén thong hoat dong dua trén cac tram phét

tin hiéu vo tuyén dién. Puoc biét dén nhiéu nhat 1a cac hé thong sau:

LORAN - (LOng RANnge Navigation) — hoat déng & giai tan 90-100
kHz cha yéu ding cho hang hai.

TACAN - (TACtical Air Navigation) — dung cho quéan d6i My.

VOR/DME - VHF (Omnidirectional Range/Distance Measuring
Equipment) — 1a mdt bién thé cua TACAN véi do chinh xac thap ding cho
hang khdng dan dung.

Gan nhu dong thoi véi thoi diém My phat trien GPS, Lién X6 cii ciing
phat trién mot hé théng tuong tu véi tén goi GLONASS. Hién nay Lién minh

Chau Au dang phat trién hé dan duong vé tinh ciia minh mang tén Galileo.

Ban dau, GPS va GLONASS déu dugc phat trién cho muc dich quan
su, nén mac du chang dung dugc cho dan sy nhung khéng hé nao dua ra
sy dam bao ton tai lién tuc va do chinh xéac. Vi thé ching khéng thoa man
duoc nhitng yéu cau an toan cho dan duong dan sy hang khéng va hang hai,
dic biét 14 tai nhitng viing va tai nhitng thoi diém cé hoat dong quan su cua
nhitng qudc gia s¢ hitu cac hé théng d6. Chi c6 hé théng dan duong vé tinh
chau Au Galileo (dang dugc xay dung) ngay tir dau da dat muc tiéu dap tng

cac yéu cau nghiém ngat cta dan duong va dinh vi dan sy.

GPS ban dau chi danh cho cac muc dich quan sy, nhung tir nam 1980
chinh phit M§ cho phép sir dung trong dan su. GPS hoat dong trong moi diéu
kién thoi tiét, moi noi trén Trai Dat, 24 gid mot ngay. Khdng mat phi thué

bao hoic mat tién tra cho viéc thiét 1ap st dung GPS [5].
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H¢ théng vé tinh GPS

Hé thong veé tinh GPS chia 1am 3 phan [6]:

% Space Segment
L1, L2 'l. ?

Monitor
Stations
oo
DQEBBE 0ol | Master Control
oofR000ioo| ) Station
\ __.J
User Segment Control Segment

CAc phan ciia hé thong GPS [6]

Phan khong gian: Gém 24 vé tinh nhan tao, cap nhat dén nam 1994,
(21 vé tinh hoat dong va 3 vé tinh du phong) nam trén cac quy dao xoay
quanh trai dat. Chlng cach mat dat 12000 dam. Ching chuyén dong 6n dinh,
hai vong quy dao trong khoang thai gian gan 24 gio. Cac vé tinh nay chuyén
dong véi van toc 7000 dim mét gio. Cac vé tinh trén quy dao duoc bé tri
sa0 cho cac may thu GPS trén mat dat c6 thé nhin thay tdi thiéu 4 vé tinh
vao bat ky thoi diém ndo. Cac vé tinh hoat dong nhd vao ngudn niang lugng
Mit Troi. Ching ¢ cac ngudn pin du phong dé duy tri hoat dong khi chay
khuat vao ving khong c6 anh sang Mat Troi. Cé4c tén lta nhé gan & mdi qua
vé tinh giit chiing bay ddng quy dao da dinh [5] . Mai vé tinh ning tir 1,5 dén
2 tan, dai khoang 5m véi cong suat phat khoang 50W. May tinh diéu khién
trung tam mdi vé tinh duoc trang bi CPU véi toc d6 16MHz. Cac vé tinh
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duoc lap trinh bang ngdn ngit Ada (Mot ngdbn ngit 1ap trinh xuat xt tir Bo
qudc phong My vao khoang ntra dau thap nién 80 cua thé ky 20, ngdn ngir nay
dugc dat tén theo Ada Augusta nit ba tuoc xr Lovelace (1815 — 1852), nha
toan hoc vai ¥ tudng tién phong coi phan cang va phan mém Ia hai mat khac
nhau da di vao lich st nhu 1ap trinh vién dau tién va hacker dau tién cua loai
ngudi). Hé diéu hanh caa vé tinh dugc 1ap trinh voi sip xi 25000 dong Iénh

[6].

Ouy dao cac vé tinh ciia hé thong GPS [6]

Phan kiém soat: Muc dich caa phan nay la kiém soat vé tinh di ding
huéng theo quy dao va théng tin thoi gian chinh xac. CO tat ca 5 tram kiém
S04t dugc dit rai rac trén trai dat. Bon tram kiém soat hoat dong mot cach tu
dong, va mot tram kiém soét 1a trung tam. Bon tram nay nhan tin hiéu lién
tuc tir nhitng vé tinh va gui cac thong tin nay dén tram kiém soat trung tam.
Tai tram kiém soat trung tdm, n6 sé& sira lai dir liéu cho ding va két hop voi

hai anten khac dé guri lai théng tin cho cac vé tinh .

Phan sir dung: 1a céc thiét bi nhan tin hiéu vé tinh GPS va ngudi s
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dung thiét bi nay.
Hoat déng ciia hé thong GPS

Cac vé tinh GPS bay vong quanh Trai Dat hai lan trong mét ngay
theo mot quy dao rat chinh xac va phat tin hiéu c6 thong tin xuéng Trai Pat.
Cac may thu GPS nhan théng tin nay va bang phép tinh luong giac tinh duoc
chinh xac vi tri ctia ngudi dung. Vé ban chat may thu GPS so sanh thoi gian
tin hiéu duoc phat di tir vé tinh vai thoi gian nhan dugc ching. Sai léch vé
thoi gian cho biét may thu GPS & céch vé tinh bao xa. R6i voi nhiéu
khoang cach do dugc téi nhiéu vé tinh may thu co thé tinh duoc vi tri cua

nguoi dung (vi tri may thu).

May thu phai nhan duoc tin hiéu cua it nhat ba vé tinh d@é tinh ra vi tri
hai chiéu (kinh d6 va vi do) va dé theo ddi duoc chuyén dong. Khi nhan
dugc tin hiéu caa it nhat 4 vé tinh thi may thu cé thé tinh duoc vi tri ba chiéu
(kinh @0, vi @6 va do cao). Khi vi tri nguoi dung da tinh duoc thi may thu
GPS c6 thé tinh cac thdng tin khac, nhu toc do, hudng chuyén dong, bam sat
di chuyén, khoang hanh trinh, quing cach toi diém dén, thoi gian Mat Troi

moc, 1an va nhiéu théng tin khac nira .

Cac vé tinh GPS phét hai tin hiéu vd tuyén céng suat thap giai L1 va
L2 (giai L 1a phan séng cuc ngan cua phd dién tir trai rong tir 0,39 toi 1,55
GHz). GPS dan sy dung tan sé L1 1575.42 MHz trong giai tan s UHF. Tin
hiéu truyén tryc thi, c6 nghia 1a ching s& xuyén qua may, thuy tinh va nhyua
nhung khong qua phan 16n cac dbi twong cirng nhu ndi va nha. L1 chira hai
ma "gia ngau nhién" (pseudo random), d6 la mad Protected (P) va mé
Coarse/Acquisition (C/A). M3i mét vé tinh ¢ mot ma truyén dan nhat dinh,
cho phép may thu GPS nhan dang duogc tin hiéu. Muc dich cua cac ma tin

hiéu nay la dé tinh toan khoang cach tir vé tinh dén may thu GPS.
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Tin hiéu GPS chtra ba mau théng tin khac nhau — ma gia ngau nhién,
dir liéu thién van va dir liéu lich. Ma gia ngau nhién don gian chi la ma dinh
danh dé xac dinh duoc vé tinh ndo 1a phat thong tin nao. D liéu thién van
cho may thu GPS biét vé tinh ¢ dau trén quy dao & mdi thoi diém trong ngay.
MJi vé tinh phat dir liéu thién vin riéng chi ra thong tin quy dao cua vé tinh
d6. Dit liéu lich dugc phat déu dian boi mdi vé tinh, chira thong tin quan
trong Vé trang thai cuaa vé tinh, ngay gio hién tai. Phan nay cua tin hiéu la cét
16i dé phét hien ra vi tri .

DPé chinh xéc ciia GPS va nguon gay 16

Cac may thu GPS ngay nay c6 do chinh xac rat cao, nho vao thiét
ké nhiéu kénh hoat dong song song. Cac may thu 12 kénh song song (cua
Garmin) nhanh chong “khoa” vao cac qua vé tinh khi mai bat 1én va ching
duy tri két néi bén viing, tham chi vao thanh phé véi cac tod nha cao tang.
Trang théi caa khi quyén va cac ngudn gay sai sé khac c6 thé anh huong téi
d6 chinh xac cta may thu GPS. Cac may thu GPS c6 do chinh x&c trung binh
trong vong 15 mét. Cac may thu hién dai hon véi kha nang WAAS (Wide
Area Augmentation System) c6 thé tang do chinh xac trung binh toi dudgi 3
mét. Ngudoi ding c6 thé nhan duoc s6 liéu dinh vi c6 do chinh xac t6t hon
v6i GPS Vi sai (Differential GPS, DGPS) sura 15i cac tin hiéu GPS dé c6 do
chinh xac trong khoang 3 dén 5 mét. Cuc Phong vé Bo bién My van hanh
dich vu stra 16i nay. Hé thong bao gdbm mot mang cac dai thu tin hiéu GPS va
phat tin hiéu da sira 15i biang cac may phét tin hiéu. Bé thu dugc tin hiéu da
stra 16, nguoi dung phai ¢ may thu tin hiéu vi sai bao gom ca anten dé dung

véi may thu GPS cuaa ho .

Thong tin thu dugc tir hé théng GPS c6 thé thiéu chinh xac do tac

d6ng cua nhiéu. Sy thiéu chinh xac nay xay ra do nhiéu nguyén nhan khac
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nhau:

Tur nhidu do tinh chat giit cham cua ting d6i luu va tang ion: tin hiéu

vé tinh bi cham di khi xuy@n qua tang khi quyén.
Tin hiéu di theo nhiéu duong do bi phan xa trudc khi dén thiét bi thu.

Do dong hd trén may thu thiéu chinh xac (dong ho trén céc vé tinh 1a

ddng hd nguyén tir, c6 d6 chinh xac rat cao).

S6 luong vé tinh “nhin thay” it. S& lugng vé tinh “quan séat duoc” cang

nhiéu thi &6 chinh xac cang cao.

Sy giam chinh xac c6 cha dinh: 1a su 1am giam tin hiéu cé y do su &p
dat cia Bo Qudc phong My, nham chdng lai viéc d6i thu quan sy dung tin
hi¢u GPS chinh xac cao. Chinh phu My da ngung viéc nay tir thAng 5 nam
2000, 1am ting dang ké do chinh xac ctia may thu GPS dan su. Tuy nhién,
bién phap nay hoan toan co thé duoc str dung lai trong nhitng diéu kién cu thé
dé dam bao “gay dng khong dap lung 6ng”. Chinh diéu nay 1a nguyén nhan
tiém an han ché an toan cho hé thong dan duong va dinh vi dan sy sir dung
GPS.

1.8. Cac mé hinh dich vu LBS

Tuy thudc vao kha ning cua cac thanh phan tham gia trong hé thong
dich vu LBS nhu tdc do va bang théng cua duong truyén, tai nguyén va kha
nang xu |y cua céc thiét bi di dong, kha nang cua may chi cung cap dich vu...

cac dich vu LBS c6 thé duoc trién khai theo cac mé hinh khac nhau nhu:

M6 hinh niang may cha, nhe may tram: lIa mé hinh ma cac xu ly,
tinh toan phirc tap duoc tap trung thyuc hién trén may chi, may tram (céc thiét
bi di dong) chu yéu Ia giri cac yéu cau dich vu kém theo vi tri dén may chu,

cho nhan két qua guori tir may cha vé dé thé hién. Md hinh nay thich hop cho



24

hé thbng ma co s¢ ha tang mang truyén thong khdng tot, toc do thap, bang
théng hep (cac mang truyén thong thé hé 1G, 2G) va cac thiét bi di dong c6
kha nang tinh toan khong cao, bd nhd nho (dién thoai di dong, smart phone
cau hinh thap, ...).

M6 hinh nhe may chi, nang may tram: la md hinh ma cac xu ly
chinh dugc thuc hién ngay trén may tram. M6 hinh nay phu hop cho diéu
kién co s& ha tang truyén théng khong tbt (tbc do thap, bang thong hep) nhung

may tram c6 cau hinh manh.

M6 hinh can bang: 1a mé hinh va cac xir Iy nham cung cap dich dugc
phan déu cho may chu va may tram cing xt ly. M@ hinh nay tan dung kha
nang tinh toan ctia ca may chi va may tram nhung doi hoi mang truyén théng
phai c6 téc do cao, bang thdng I6n vi nhu cau truyén tai thdng tin qua lai giita

may cha va may tram la kha 16n.
1.9. Gi6i thiéu mat sé wng dung dwa trén LBS
Céc dich vu khdn cdp

Mot trong s6 nhiéu (ng dung cua LBS d6 1a tng dung xac dinh vi tri
ctia ngudi ndo d6 ma ban than ho khéng biét dugc minh dang & dau hoic
khdng thé xac dinh duoc vi dang o trong tinh trang khan cap, can trg gilp (vi
du nhu bi tai nan, bi toi pham tan cdng, hay khach du lich khéng xac dinh
duoc vi tri cua minh khi xep bi hong trong qua trinh di chuyén,...). Vi vi tri
chinh xéac duoc tu dong chuyén vé nha cung cap dich vu khan cip, ho c6 thé
dé dang thuc hién céc trg gitip mot cach nhanh chong va hiéu qua.

Nhém dich vy dang dugc dé cap nay bao géom ca dich vu khan cip
cong cong va dich vu khan cip ca nhan, phuc vu cho ca ngudi di bo Ian céc lai

Xe.
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Céc dich vu ddn dwong

Ung dung tiép theo phai ké dén @6 1a ung dung chi din giao théng. Ung
dung nay duoc trién khai trén cac d6i twong nguoi dung di chuyén. Trén mot s6
phuong tién giao thong hay mot s thiét bi do dong cé tich hop sin tinh ning
dinh vi (GPS) qua d6 trién khai dich vu xac dinh vi tri hién thoi va chi dan

huéng phai di dé dén dugc dich mong muén.

Minh hoa dich vu dan dwong

Céac dich vu thdng tin

Dich vu tim kiém noi cung cap céc dich vu gan nhan (nha hang,
khach san, tram xang,...), truy cap cac ban tin giao théng, nhan trg gidp chi
duong khi tham gia giao thdng & noi xa la,... 1a mét sé vi du dién hinh nhém

dich vu théng tin dua trén LBS.

Vi du cu thé nhu khi dang tham gia giao théng bang 6 t6, phat hién xe
sap hét xang, 1ai xe c6 nhu cau tim tram xiang gan nhat d& nhanh chéng
bom xang néu khong mudn dé lai xe bén duong dé di bo vi hét xang. Lai xe
c6 thé y&u cau dén trung tam cung cap dich vu théng tin cho biét vi tri tram

xing gan nhat. Trung tdm dich vu dua trén vi tri hién tai caa lai xe dé dua ra
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chi dan phu hop.
Cac dich vu qudn ly, theo ddi va giam sat

Dich vu giam sét, theo vét ¢ kha niang ung dung dong thai cho ca hai

dbi tugng ngudi ding c& nhan hay mot cong ty, mot to chuc.

Mot s6 vi du dién hinh nhu: mot cong ty taxi mudn giam sat hé thong
cac xe cua minh, biét chinh xac vi tri ciia cac xe dé c6 thé thong bao chinh
xac va diéu xe dén noi yéu cau caa khach hang mot cach hiéu qua nhat, giam
chi phi (chon xe rdi ¢ gan khach hang). Vi du khac nhu tinh hudng cha me
mudn gidm sét vi tri caa con cai dé tién quan ly, theo ddi. Trong truong hop
ndy cha me c6 thé yéu cau hoic bi mat gan thiét bi hd trg dinh vi va khai thac
dich vu ny dé théng qua d6 xac dinh vi tri ciing nhu 16 trinh con minh di di

trong khoang thoi gian nao do.

Minh hoa dich vu quan ly, theo dBi va giam sat
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CHUONG 2. UNG DUNG CAU TRUC QUADTREE
TRONG VIEC PHAN PINH VUNG PIA LY TREN BAN PO

Gidi thiéu Vé tong quan Vé cdu triic quadtree, cdi tién cdu triic quadtree

dé ap dung phdn dinh viing trén ban do.
2.1. Giéi thiéu cau tric QuadTree.

Quadtree 1a mot cau trac dix lidu phan nhanh dang cay, dugc st dung dé
phan hoach ving khong gian hai chiéu hién tai thanh cic ving nho hon va dé
quan Iy hon. Khac véi cay nhi phan, mdi 1an phan hoach, quadtree s& chia ving
hién tai thanh 4 ving. Do d6 mdi node trong quadtree c6 thé c6 4 node dan xuat

hodc khong c¢6 node dan xuat nao, khong c6 ngoai I¢€.

Viéc sir dung Quadtree giup chung ta quan 1y cac ddi tugng trong game
mot cach hiéu qua hon, bang cach phan chia ving can xir Iy cac d6i twong
thanh nhiing ving con, cac di twong s& duoc dua vao cic ving tuong Ung va
dugc quan 1y riéng biét. Qua trinh phan chia cr thé tiép dién cho dén khi mbi
vung chi chira mot sb luong doi tuong nhét dinh hodc mic d6 phan chia dat

mirc “chip nhan duoc” (phan chia dat muc tdi da).

@ ~liff——

Hinh 2.1. Minh hoa cach hoat dong quadtree
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Trén day la hinh anh m6 phdng lai cach hoat dong cua quadtree. Qua do,
ta thdy 2 ving dugc danh ddu bang mii tén khong c6 kha ning tuong tac voi

nhau (twong tu ddi véi cac ving khac.)
Ung dung ciia Quadtree trong xac dinh cac ving trén ban db.

Khi str dung Quadtree, ta dé dang nhan biét cac dbi tuong thudc hai viung
khac nhau khong c6 kha ning 1an can nhau. Vi vay ta dé dang xac dinh cic vi

tri 1an can mot diém véi toa d6 nhat dinh trong mdt khoang cach nhét dinh.

Quadtree trong vi¢c xac dinh vi tri dugc mo ta nhu sau:

Zonel Zone 2 Zone 3
Zone 4 Zone 5 Zone 6
Zone 7 Zone 8 Zone 9

Hinh 2.2.  Minh hog ting dung quadstree trong viéc phdn vung

Nhu vay theo quadtree dé xac dinh cac vi tri cac 1 mot tri trong Zone 5
v6i mot ban kinh nhat dinh thi ching ta can xac dinh vi tri cac 8 Zone 1, 2, 3, 4,
6,7,8,0.

2.2. Cai tién cdu tric quadtree va ap dung trong viéc phan dinh viing trén ban do.

H¢ toa do dia ly 1a mdt hé toa do cho phép tat c4 moi diém trén Trai Dat
déu co thé xac dinh duge béng mot tap hop cac s6 o thé kem ky hi¢u. Cac toa

do thuong gom so6 bi€u dién vi tri thang dimg, va hai hodc ba s6 bi€u dién vi tri
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nam ngang. H¢ toa do phé bién hién dung 1a hé h¢ toa do cau tuong ung voi

tam Trai DAt v6i céc toa do 1a vi d9, kinh do va cao do.
Chi xét kinh do6 va vi dg thi ching ta c6 nhu sau:
- Vi d6 cua trai ¢at nam trong khoang: -90 dén +90.
- Kinh d6 cua trai dat nam trong khoang: -180 dén +180.
- Mtic do chénh 1é€ch cua 1 40 = 111km=111.000m

Chit y: Tir -89 dén +90 chi chénh léch 1 dg.

(1180°

Longitude Latitude
Hinh 2.3.  Minh hog kinh dé va vi dé trdi dat.

Néu 4p dung ciu trac quadtree cho viéc phan ving. Néu chung ta mubn
tim cac vi tri xung quanh mot dia diém bat ky trén trai dat thi chiing ta can phai

tim 8 vung lan can diém do.
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Hinh 2.4.  Minh hog chia viing trén ban do.

Thi chung ta chi can tim 6 ving lan can diém do.

Ta goi nhitng 6 vudong mau xanh 1a nhiing ving , trong d6 mdi ving co:
- Piém trung tim (Center point).

- Ban kinh (Offset).

- Danh sach céc dia diém trong zone (localtions)

Ta mac dinh vi tri c6 toa do 1a (0,0) l1a diém trung tam cua vung 1. Tu

day ta c6 tap cac diém trung tdm cua tat ca cac vung trén trai dat.
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Vay tap tat ca cac center point cia cac zone cua trai dat s€ la:

ZoneSet ={X X}

If(i=2xk) kieN

X, =2xixOffset , X =2xixOffset
If(i=2xk+1) kieN

X, =2xixOffset , X, =(2xi+1)x Offset

Vay dé xac dinh nhitng diém xung quanh diém A(x,y) bat ky c6 ban kinh
(Offset) ta c6 thé tinh nhu sau:

Ta got:
index va index y: chinh 1a s6 thtr ty (index) cua dong va cot cla ludi

ving trén trai dat.

A,
(A, +Offset > b, ))

2 x Offset

index, = dec(

(4, +Offset < A

index_ = dec( 5 Oﬁ‘ t bs(4,) ) If (index, =2k, k € N)
x Offse

index, = dec(A—) If (index, =2k +1k € N)
2 x Offset
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Tur index nay, ta c6 thé xac dinh center point ciia zone chira A.

C,=2xindex xOffset  (If index, =2 xk,k € N)
C, =2 xindex +1)xOffset ~ (If index, =2 xk+1,k € N)
C, =2 xindex,x Offset

Sau khi c6 center point cua Zone chira A, ta xac dinh 6 Zone xung quanh

Zone chira diém A.

Z,=(C,+2x Offset,C,)
,=(C,~2x Offser,C.)

C +2xOffset,C +2><Ojﬁ*et)

X

Z
Zy=

=(
(
y =(C.=2x Offset,C, + 2 x Offset)
(
(

X

C, +2xOffset,C, =2 x Offser)

Z
Z5 x
Zs=(C,—2xOffset,C, -2 Ojﬁ'et)
Tiép theo ta xac dinh cac vi tri trong timg zone, roi tinh khoang cach tir
n6 dén diém can xét.
M@ ta thuat toan:
- Tim index caa 1 diém cho trwéc A(x,y), véi ban kinh offset.
def indexPoint(x,y):
indexy = int((y+(offset*(y/abs(y))))/(2* offset))
if indexy 14 s¢ chan then:
indexx=int((x +(offse *(x/abs(x))))/(2*offset)
else:
indexx = int(x / (2 * offset))
return indexx, indexy

- Tim diém trung tm cia 1 diém cho truwéc A(X,y), véi ban kinh offset.
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def centerPoint(x,y):
indexx,indexy = indexPoint(x,y)
If indexy 1a sé chdn then:
cx = 2 * indexx * offset
else:
cx = (2 * indexx + 1) * offset
cy = 2 * indexy * offset

return cx,cy

- Tim 6 zone lan cin tir 1 center point(x,y) ciia 1 zone bat ky véi 1 ban

kinh cho trudc(offset).

# Zone 1

zonex_1 =x + (2 * offset)
zoney 1=y

# Zone 2

zonex _2 =X - (2 * offset)
zoney 2=y

# Zone 3

zonex _3 = x + offset
zoney 3 =y + (2 * offset)
# Zone 4

zonex _4 = x - offset
zoney 4 =y + (2 * offset)
# Zone 5

zonex 5 = x + offset
zoney 5=y - (2 * offset)
#Zone 6

zonex _6 = x - offset

zoney 6 =y - (2 * offset)
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Sau khi x4c dinh dugc cac vung, viéc can lam ti€p theo chinh la tinh

khoang céach tir diém dang xét dén cac diém trong vung vua tim dugec.

Viéc tinh khoang céch hai toa d6 c6 rat nhiéu cach tinh, trong @ng dung nay chon

phuong phap Haversine:

Cac cong thic gia dinh rang trai dat 13 mot qua cau, cd ban kinh 13

R=6,371km.
Cho hai toa d diem A(A4,,4,) va B(B,,B,) ta c6 cong thirc tinh khoéng
cach 2 diém A,B nhu sau:

Cong thirc Haversine:

haversin 4\ _ haversin(¢g, — ¢1) + cos(@y) cos(@y) haversin(A; — Ay)
r
Trong do:
haversin(f) = sin® (g) — 1 - ‘3205(5")

d: Khoang cach 2 diém
r: Ban kinh trai dat
¢1, @2: latitude ctia diém 1 va diém 2

A1, A longitude ctia diém 1 va diém 2
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Cong thirc duwgc hién thuc nhu sau:
R=6,371
Ax = A.X - BJC
Ay - Ay N By
a=sin’(A, +2)+cos(4,)*cos(B,)*sin’(A, +2)

c=2xatan2(Va,\1-a)

d=R=*c
Chay: 4,,4,,B,,B, phai chuyén sang radians.
M0 ta cong thirc:
def distance_2_locations(latl,longl,lat2,long2):
R =6371
latl = radians(latl)
lat2 = radians(lat2)
longl = radians(longl)
long2 = radians(long2)
denta_lat = latl-lat2
denta_long = long1-long2
a = (sin(denta_lat/2)**2 + cos(latl)*cos(lat2)*(sin(denta_long/2))**2
c = 2*atan2(sqrt(a),sqrt(1-a))
d =R*c
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Sau déy 1a két qua ctia so sanh giita Vét can, Quadtree va Quadtree cai tién:

Bang 2.1: So sanh két qua trong 3 lan

10.000 0.22giday [0.19 giay [0.19 giay
|

Bang 2.2: Tong két 3 1an chay thir so véi vét can

Vét Can
S6 lwong Quadtree Quadtree CT
10000 ~8.064% ~8.064%
50000 ~31% ~41.8%
100000 ~37.76% ~49.74%

Bang 2.3: Tong két 3 1an chay thir so v6i Quadtree chuan

Quadtree
S6 lwong Quadtree CT
10000 =
0L ~15.63%

100000 ~19.26%
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CHUONG 3. TRIEN KHAI UNG DUNG HO TRQ TIM
KIEM KHUYEN MAI TREN PIEN THOAI THONG MINH

Gidi thiéu tong quan vé hé thong bao gém: Kién triic chiong trinh, kién
truc database, cach hoat dong chuwong trinh.
3.1. Muc tiéu

Viéc thiét ké dich vu LBS thir nghiém nham muc tiéu thir nhat 13 thé
hién cac két qua nghién cau vé& LBS, céch thirc trién khai mét dich vu LBS
trong thuc té.

Muc tiéu thir hai nham gitp nguoi dung dé dang tim kiém céac khuyén
méi xung quanh. Gilp cic ciia hang dé dang gui thong tin khuyén mai dén
khéch hang cua ho.

3.2. Kién tric tong quan.

Hé thong xay dung dua theo md hinh phdi hop sir dung céng nghé
web, mang Internet két hop hé théng GPS trén dién thoai thong minh (i0S va
Android)

Theo d6, hé thong bao gdm céc thanh phan chinh sau:

- Hé théng may chu, noi tiép nhan yéu ciau va cung cip cac dich
vu théng tin.

- Hé thong may khach: 1a céc loai dién thoai di dong thong minh chay
h¢ diéu hanh i0S hozc Android.

- Mang truyén thong: St dung mang Internet, va dich vu dinh tuyén
tich hop san trén dién thoai di dong thong minh (GPS).

Kién tric ung dung duoc thiét ké nhu sau:
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GPS Sprvices

2. Thing tin vj trl

1. Yéu ciu xac djnh vj trl 3. GUri yéu ciu truy xudt
théng tin il server

4. Tra Ion yéu chu
théng tin cho clients

Phones

Hinh 3.1.  Minh hog kién tric téng quan ciia irng dung.

Khi nguoi dung can cac thong tin khuyén mii xung quanh minh thi trudc
hét trén dién thoai ctia ngudi ding can cac théng tin vé vi tri hién tai bang cach
giri yéu cau xac dinh vi tri qua dich vu GPS. Sau khi c¢6 théng tin vi tri tir GPS
tra vé thi dién Gng dung s& tu dong giri yéu cau kém véi thong tin vi tri vira
nhan duoc tir GPS gui 1én server. Khi server tiép nhan yéu cau thi 1ap tirc tim
kiém thong tin khuyén mai trong database phu hop véi yéu cau trong ban kinh
tir vi tri tiép nhan rdi phan héi két qua cho tmg dung (phia ngudi ding). Nhan

duoc két qua tir server thi tmg dung s& hién thi thong tin cho nguoi ding.
Phin cirng ing dung:
- May chu (Server):

May chu 1a may tinh c6 cau hinh ¢t manh trén d6 c6 cai dat phan mém
cung cap dich vu web (webserver), phan mém tiép nhan va xt 1y cac yéu cau

dich vu théng qua két ndi Internet.

May chu chay hé diéu hanh linux (Ubuntu 14 64bit), tich hop coéng cu hd
tro ngon nglr python, mysql.
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- May tram (clients, phones)

May tram (may khéch) 1a cac thiét bi di dong thong minh co chay trén

nén tang hé diéu hanh android hodc iOS ¢6 hd tro dich vu dinh vi toan cau

GPS.

3.3. Kién triuc database.

Ung dung giup nguoi dung dé dang tim kiém céac thong tin khuyén mai

xung quanh minh, do d6 thanh phan chinh cta database chu yéu thiét ké nhu

Sau:

Locations

zone_id
name
address
latitude
langitude

Deals

L

Zones

name
lattitude
longitude

Hinh 3.2.

Trong do:
- Zones: Luu trir cac ving trén ban dd ctia tng dung

- Locations: Luu tritr cac vi tri cac cia hang, t€n cura hang, dia chi, va

location_id
cat_id
content
is_expired
start_at
end_at

Categories

thudc vung nao trong ung dung.

name

Minh hog kién triic database co ban cia g dung
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- Deals: Luu trir cac khuyén mai, trong table ndy s& cho biét khuyén mai

thudc ctra hang nao, ndi dung ra sao, va bat dau ap dung khi nao.

- Categories: Luu trit cac loai nganh hang nhu: Thoi trang, nha hang, thé

thao, suc khoe ...
Sau day 1a cac bang dir liéu mau:

Bang 3.1. Minh hog cdu triic luu trik ciia Zone

Id Name Lattitude Longtidue

1 Zone 1 10.810800 106.666560
2 Zone 2 10.360350 107.207100
3 Zone 3 10.765755 106.756650

Bang 3.2. Minh hog cdu triic leu trit ciia Location.

Zone_id Name Address Lattidue Longtidue
Vincom
72 Lé
Center B
1 1 _ Thanh Ton, 10.777991 106.701904
Shopping ,
Bén Nghé
Mall
80 Pham
Catwalk .
2 3 Hong Thai, 10.771233  106.694391
Shop ,
Bén Thanh
70-72 Lé
Nha Hang Thanh Tén,
3 2 10.778009  106.702008

Capricciosa  P. Bén
Nghé, Q. 1
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Bang 3.3. Minh hoa cdu triic luu trit ciia Categories

Id Name

1 Thoi Trang
2 Thirc Udng
3 Thic An

Bang 3.4. Minh hoa cdu triic luu trit ciia Deals

Id location_id Cat id Content Is expired Start at

Giam 30%
2015-03-01 2015-11-01
1 1 1 cac mat
. 00:00 00:00
hang
Giam 500k
2015-03-01 2015-11-01
2 2 1 cho hoa 0
00:00 00:00
don 4tr

3.4. Thu thap cac deals.

Day 1a phan phuc tap ca vé ky thuat 13n thuc thi. Bi giéi han ban quyén
vé khuyén mii, ciing nhu cic chinh sach bao mat cua nhimg websites. Tuy
nhién, hé thong ciing da thu thap thanh cong hon 100.000 cira hang va hon
200.000 khuyén mai.

Sau day 1a kién trac hé thong thu thap dir lidu:

i @ - Worker 2 “ .

Website Deals Processing Data Database

Hinh 3.3.  Minh hog hé thong thu thip dit liéu
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Qua trinh thu thap dir liéu dién ra nhw sau:

Trén server c6 3 chuong trinh (worker) lién tuc gri yéu cau va doc noi
dung 1 sb trang web c6 san khuyén mai (deals), du vao cau tric html cua
website ma worker c6 thé giri thong tin vé deals lai cho hé thong xir 1y dir liéu
khac (Processing data).

Nhan dugc yéu cau tir nhitng worker hé thong processing data s& phan

tich, kiém tra truéc khi luu thong tin deals vao database.

Sau day la qua trinh xu Iy dir li¢u:

Collect Payload:
1. Location Id
2. Category Id

Get Infomation

Find Lacation By Address Locaton

heck and Validate
Deals Infomation

True

Not Found

Deals infomation:
1. Shop name

2. Address

3. Phone number
4. Category

6. Deals content

Collect Payload: Add New Deals
1. Location Id Find Catbgory Into Database

Call Google API

Add New
Location
Into Database

Caculate and
Find Zone

Hinh 3.4.  Minh hog hé thong xir Iy dit liéu

Khi nhan duoc yéu cau kém véi thong tin deals tir worker thi hé thong s&
kiém tra clra hang nay c6 trong database thong qua dia chi chua. Néu tim thay
thi hé thong s& ghi nhan ““location id”, néu khong tim thay thi hé thong sé& thuc
hién mot yéu cau dén dich vu “google place” nham xac dinh cta hang nay c
place id la bao nhiéu, kinh do va vi do. Sau khi c6 dugc cac thong tin nay, thi
hé théng tién hanh xac dinh ving nao chira cira hang nay, néu chua c6 ving
nao thi tao thém mdt vung maéi va thém cira hang nay vao vung vua tao duoc.

Qua qua trinh trén hé thong ghi nhan duoc thong tin location cua deals.
Tiép dén heé théng kiém tra deals nay thudc vao danh muc nao (da dinh nghia

san), nhu vay hé thong tiép tuc co duoc thong tin vé danh myc.
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Tiép dén hé thong kiém tra thong tin ctia deals nhu: Thoi gian bat dau,
thoi gian két thiic...Deals sau khi kiém tra s& dugc luu vao database néu con gia

tri.
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CHUONG 4. KET QUA THUC NGHIEM - KET LUAN

Trinh bay cac ngi dung cai ddat, két qua thir nghiém ciia ting dung.
4.1. Noi dung cai dat:

4.1.1. Backend - APIs

Ung dung st dung ngdn ngit 1ap trinh python 2.7 v6i framwork Django
1.6 dé xay dung hé théng backend-apis.

Hé théng xay dung trén chay trén hé diéu hanh linux (Ubuntu 14.0).

—
SQL Rows Jsgﬁ ‘
|~ L/> & y

SQL Database Web Service HTTP Client

astypie
Resource
Layer

Python
Model
Objects

Hinh 4.1.  Minh hoa kién triic backend-apis

Khi nhan dugc request HTTP tir clients, thi hé thong s& routing dén dung
endpoint can thiét. Endpoint s& thuc hién query dén database thong qua 16p
Model. Sau khi query thuc hién xong thi database s& tra két qua vé cho Model
xu ly. Xt ly xong thi hé théng s& tra két qua vé lai cho client (Pinh dang phu

thude vao yéu cau cta clients, hé théng ho tro 2 loai dinh danh Json va XML).
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4.1.2. Database

Ung dung st dung hé co s quan tri dir liéu mySQL phién ban 5.6.22 d¢
luu trir dir ligu.

4.1.3. Clients

Ung dung hd trg chay tdt trén cac hé diéu hanh iOS(Phién ban tir 7.0 tro
1&€n) va android (Phién ban cao hon 3.0)

Sau day la cac chuc nang trén clients cua ung dung:

a. Chtrc nang tim kiém va hién thi cac deals xung quanh

iOS Simulator - iPhone 5 - iPhone 5 /...
Carrier ¥ 11:19 AM < .

Search '

“dng Bach Bang

ag
8.

4
J"’o-
- S
EY |
5 % S |
) % @ yard
Taim Park 2
am.Par 66‘ Zoa#nd Botanical 1
4 6’ Gardens
@) ]
&} r r
O, » e
A q 1 d
5’0 - A 1
& *
('i 2 I
> ” :
A 5 I
o% » " i
(4] Total deals: 21 |

TopDeals | # | 8 | &
Hinh 4.2.  Man hinh mapview ciia vng dung

Khi méi mé ing dung, thi clients s€ detect vi tri hi€n tai cia di¢n thoai.

Sau d6 gui yéu cau lén server dé tim kiém céc deals trong ban kinh 2km thong
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qua webservices (apis).
Nhan dugc yéu cau thi hé thong s& tim kiém cac deals tng voi yéu cau
ma clients gtri 1én va tra két vé cho clients hién thi trén man hinh.

b. Chirc ning xem thong tin chi tiét deals

' ©  i0S Simulator - iPhone 5 - iPhone 5 /...
Carrier & 11:21 AM 7 -

Search E,
o Total deals: 21

: Korean Restaurant One G... . :
af 4/4 Nouyén Binh Khiém, Ba Kao, Quan... 244m o

Discount 10% on total bill for HSBC
Cardholders

®0 Tap Deals (%8«

Suon Nudng Han Quéc 4 Ng... ., o
4 Nguyén Binh Khiém, Ba Kao, Quan 1, HS. . '

10% discount o bill for ANZ
Cardholders

Hinh 4.3.  Man hinh danh sdach cdc deals cua vng dung



47

) @ ) iOS Simulator - iPhone 5 - iPhone 5 /...
Carrier = 1:38 PM

e Vincy NTMK

& Vincy NTMK e °
2Bis, Buéng Nguyén Thj Minh Khai, Ph...

U'u dai 50% cho mét s6 san pham

2> 2512.2015
0 0 ®0 Tap Deals (%8

Hinh 4.4.  Man hinh detailview ciia vng dung
Man hinh hién thi thong tin chi tiét cta deals, bao gdm:
- Thong tin cia hang.
- Phuong thirc khuyén mai.
- No6i dung khuyén mai.
- Ngay két thiic.
- Mtic ¢ danh gia.

- S6 14n binh luan.
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€. Chuc nang loc deals

i
|

iOS Simulater - iPhone 5 - iPhone 5 /...
Carrier 12:04 PM < -

anz %

€ NEARBY DEALS

|
I
|

| @ WITHIN 24 HOURS DEALS

€ DEALS WILL END ON TODAY @
K () SHOPPIN (v}
(v) (v}

ENTERTAINMENT (@ NIGHTLIFI ()
CLOTHING () DRINKS o

Hinh 4.5.  Man hinh filterview ciia ting dung

Ung dung ho trg loc cac deals theo cac danh muc va céac tiéu chi cua

ngudi st dung”
- C4c deals gan minh.
- Céc deals ngan hang trong 24h.

- Cac deals s& két thiic trong ngay.
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d. Chirc ning tim dudng ngan nhat dé di dén shop c6 deals

iOS Simulator - iPhone 5 - iPhone 5 /...
Carrier = 1:41 PM 7 (-

Clear To Vincy NTMK m

The last section of this route requires walking.

Zoo and Botanical
Gardens

5 minutes - 1 mile —

<7 Start (i)

Hinh 4.6.  Man hinh mé ta dwong di ngan nhdt dén cia hang
Ung dung hd tro tim dudng di ngin nhat tir vi tri hién tai dén ctra hang
co deals.

e. Chutrc nang dang nhap facebook

Ung dung xdy dung hé thdng users théng qua hé théng user cua
facebook. Bat ky ai ¢6 account trén facebook thi diéu co thé dang nhap vao Gng

dung. Thong tin cta user dugc dong bo tir facebook.
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Sau day 13 mot s man hinh users trong img dung:

Carrier ¥ gl Carrier 1:58 PM 7 -

a facebook.com (7,

Sign in with Facebook Confirm

Feedback

Version

You have already authorised TapDeals.

O m d

Hinh 4.7.  Man hinh dang nhdp va xin cdp quyén dang nhdp facebook

Carrier = 2:03 PM
€ Settings
Feedback
Sign out
Version

Are you sure you want to sign out?

Sign out

Hinh 4.8.  Man hinh ding xudt
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f. Chuic nang danh gia va binh luan cho deals.

Sau khi dang nhap thanh cong, thi users co thé binh chon hoac report va

binh luén vé deals:

Carrier & 2:07 PM < EE Carrier T 2:11 PM 7 -
Search E, Search E
O Total deals: 24~ @) Total deals: 21

Cdranoiders

. Nha Hang Trung Hoa Ocean...
29015 611
0= 218 Dun, B&n Nghe, 1, H Chi Minh, Vielnam o

®0 Tap Deals (28

Suron Nudng Han Quoc 4 Ng... o, ()

4 Nguyén Binh Khiém, Ba Kao, Quén 1, H... 10% off ol \/ for ANZ

Cardholde
5.12.2

Up voted

10% discount on total bill for | wu Tap Deals (¥5s
Cardholders

+ 25.12.2015 & The Coffee Bean &

1-5 Lé Du A Hi
0 0 @0 Tap

oo Lotteria Nguyén Binh Chigu . °

84 Nguyen Dinh Chi -+ Dakao... Discount 10% urchase of food
and beverage C
Cardholders

Hinh 4.9.  Man hinh binh chon cho deals

Carrier & 2115 PM < B Carrier T 2116 PM 7 -
Search E, Search E/
(4] Total deals: 21 @ Total deals: 21

Victoria Healthcare caom €3
70 Bién Bién Ph, Da Kao, District 1, Ho Chi...

108 Lesr | rroen
HBChiMInh, .. o

6 every purchase of food

10% off ol harges
3s for HSBC A

Down voted
ap Deals (8

®0

Tap Deals (3%

ehouse Fashion...

n Han, Phuong 1

Giam gia 70% ot sb san phém
© 7 hours left

Hinh 4.10. Man hinh report deals

Daily Restaurant 27 Nguy... -
‘p 27 Nguyén Binh Chidu, Ba Kao, Quén, .. i °

16% discount ill for ANZ
Cardholders
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Carrier = 2:20 PM

€ Comments

Tréan Minh T&n
Good deals

Something text to comment for a7
deals 4

Hinh 4.11. Man hinh binh ludn vé deals

g. Chuc nang deals yéu thich.
Sau khi dang nhdp thanh cong, users c6 thé ddnh déu nhirng deals yéu thich cho

riéng minh. Va bat ctr khi nao user xem lai danh sach ma minh yéu thich.
Carrier = 2:32PM gl M Carrier &
Search ﬁ Search

O Total deals: 21 Céng Ty TNHH MTV Thuong... . .

212 Bis Trén Hung Bao, PNguyén Cu Trinh,

Victoria Healthcare 620m o
74 Bign Bién Phi, Ba Kao, District 1, Ho Ch. .

15% discount on all items of PISEN

10% off on general doctor charges

=+ 25.12.2015

0 @ 1 ®1 Tap Deals (B8

The Warehouse Fashion... e
2 o ©

an Van Han, Phuong 19, Quéa

FREE GIFT

Véi héa don tir 999.000, tang 1 lo
nuéc hoa Phap

+ 25.12.2015

@6 ¥4 @O Tap Deals (£8s

Giam gia 70% t s& san phdm
© 7 hours left

Hinh 4.12.  Man hinh ddnh déu yéu thich va danh sdch cdc deals yéu thich
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h. Chtic nang tao deals.

Ung dung cho phép users tao deals:

Carrier ¥ 2:41PM 7 -

& New promotion

Submit photos

\g

Manual input

Hinh 4.13.  Man hinh chon loai deals trudc khi tao deals

\ 2
- Deals hinh anh:

Carrier & 2:45 PM 7 B Carrier ¥ 2:45 PM - -
L Manual Input < Promotion location
GATEGORY LOCATION
Shopping Q. HUTECH - Bai hoc Cong nghé... ©
PROMOTION DESCRIPTION 14/124 Apply for single location
Something text HUTECH - Pai hoc Céng nghé TFP...

475 Bién Bién Phu, Phudng 25, Binh Thanh, HE

DATE O

Start date Sep 17, 2015
Camera End date Sep 24, 2015
Photo Library
TIME ()

Hinh 4.14. Cdc man hinh tao deals hinh anh
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- Deals thong tin:

Carrier & 2:45 PM v == Carrier & 2:45 PM 7 -
& Manual Input € Promotion location
CATEGORY LOCATION
Shopping Q. HUTECH - Pai hoc Cong nghé... Q
PROMOTION DESCRIPTION 14/124
Something text HUTECH - Bai hoc Cong nghé TP...

475 Dien Bien Phu, uong 25, Binh Thanh, Ho..

©

Start date Sep 17, 2015
End date Sep 24, 2015
TIME \

Next - Submit

Hinh 4.15. Cdc man hinh tao deals
4.2. Cong cu lap trinh:
Tac gia su dung:

- Pycharm phién ban 4.0 d lap trinh ngdn ngir python cho phan
backend.

Download tai: https://www.jetbrains.com/pycharm/download/



https://www.jetbrains.com/pycharm/download/

Elblog
¥ [Elengine
» [Eltemplatetags
[2 _init_.py
[3 feeds.py
& models.py
[3 views.py
v Oimedia
¥ Boss
B border.css
[ color.css
B font.css
B layout.css
B normalize.css
» Climg
» dtemplates
[3 _init_.py
[l comments.png

[2 logger.py
[ manage.py
[fl screenshor.png

I
Ru

ills External Libraries

Hinh 4.16.
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spy x| [3feedspy x  [B indexchimi x

import

Tag(models.Model) :
text = models.CharField(

f get_Link(self)
‘<a href="/tag/%(tag)s">k(tag)s</a>' % {"tag":

PostManager (models.Manager) :
get_by_date_and_slug(selt, date, slug)

Post(models.Model):
models.CharField(
models.SlugField(
body = models.TextField()
date = models.DateTimeField()
tags = models.ManyToManyField(Tag)
objects = PostManager()

{ )z
Ltitle

Meta:
ordering = ["-date"]

models.py - blog - [~/Projects/django-blog-engine/blog] - PyCharm (2.7 EAP) PY-125.29

dj blog ~

model' is not callable m:

Lines 28-29 changed

-text}

% Git: master

Giao dién lam viéc cua Pycharm

- Dung iTerm 2.1.1 command line remote dén server linux, va thuc hién

cac cau lénh truy van dén database mySQL.

Download tai: https://www.iterm2.com/downloads.html

: Wed Sep 16 18:3

1. mysql

189 on console

MacBook-Pro ~]$ p

.9 (default, Apr
.1 Compatible Apple LLWM &
help”, "copyright", "credits" or "license
it

Welcome to the MySQL monitor.
Your MySQL connection id is 5
4 MySQL Community Server (GPL)

Server version:|]

73] on darwin
r more information.

ommands end with ; or \g.

5, Oracle and/or its affiliates. All rights reserved.

e 1
affiliates.
owners.,

Type ‘help;’

mysql> I

Hinh 4.17.

mark of Oracle Corporation and/or 1its

their respective

Giao dién lam viéc cua iTerm


https://www.iterm2.com/downloads.html
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- Dung Xcode 6.2 dé lap trinh client trén nén iOS.

Download tai: https://developer.apple.com/xcode/download/

First View Controller - First Scene

» () First View Controller - First
@) First Responder

Second View Controller - Second Scene

» () Second View Controller - Second
@) First Responder

Exit

Tab Bar Controller Scene

» @ Tab Bar Contraller
@) First Responder

& Rrelationship “view controllers to First

& Relationship "view controllers” to Second

ip “view " to ltem

Hinh 4.18.

—
ECIETTETE
ST
ki Sacond View
T

¥ Custom Class

Class | AAA -

¥ Identity
Storyboard ID

1
Restoration ID

(] Use Storyboard ID
¥ User Defined Runtime Attributes

Key Path | Type Value
+1=|
¥ Document

Sna .
Label | Xcode Specific Label

x
Object ID ggi-X4-M0a

D (e m

Objects BREE]

View Controller - A controller that
supports the fundamental view-
management model in iPhane 05,

Table View Controller - A
controller that manages a table view.
Collection View Controller - A
controller that manages a collection
view.

Giao dién lam viéc cua Xcode

- Dung Android Studio dé lap trinh client trén nén Android.

Download tai: https://developer.android.com/sdk/index.html
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<7xsl version="1.8" encoding="utf-8"?>
<Relativelayout

xmlns:android="http://schemas.android.com/apk/res /android"

“match_parent"

‘wrap_content”
“wrap_content”

android: fontFamily="sans-serif-condensed-light"/>

<Button
android: id="g+id/btn"
android: layout_centerInParent="true"
android: layout_width="120dp"
android: layout_height="
android:backgroun
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android: layout_mar
android:gravity:
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center”
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android: text="Reset Counter"/>
</RelativeLayout>
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Event Log

[¥] Gradle Console
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[[] Gradie build finished in 6 sec (10 minutes ago)
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Giao dién lam viéc cua Android Studio


https://developer.apple.com/xcode/download/
https://developer.android.com/sdk/index.html
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4.3. Két luan:

Ngay nay voi su ra doi va tng dung rong rai cua thiét bi dién thoai
di dong khéng chi gidp “rat ngan” khoang cach dia ly, thuan tién trong giao
tiép, lién lac ma con gilp con ngudi trién khai diéu nhiéu ¢tng dung, dich vu
hitu ich phuc vu cho lao dong san xuat ciing nhu trong cudc séng thuong
ngay. V&i su két hop cua cong nghé GPS (Global Positioning System — Hé
théng dinh vi toan cau), cong nghé truyén thong khdng day, céng nghé GIS
(Geographic Information Systems - Hé théng thong tin dia 1y) va cong nghé
Internet da cho ra doi mot loai hinh dich vu mai, dich vu dua trén vi tri dia ly

duogc biét dén vai tén viét tat 1a LBS (Location-based Service).

Cudn luan van nay trinh bay noi dung va cac két qua thuc hién dé tai
“Ung dung hd tro tim kiém khuyén mai trén dién thoai di dong thong ”. Muc
tiéu chinh cua dé tai 1a nghién cau vé dich vu LBS, phuong phap trién khai
rng dung trong thuc té, trén co so d6 thiét ké thir nghiém mot dich vu phu

hop vai diéu kién thyc té trong nuéc.
Nhéng ngi dung va két qua chinh dat dwoc:

- Nghién ctu dic diém chinh, cac thanh phan, cdc mé hinh dich vu
LBS, cac k¥ thuat dinh vi; dic diém ciing nhu mit han ché cua cac thiét bi

di dong su dung trong khai thac dich vu LBS.

- Nghién ctru, ing dung va cai tién cu tric quadtree cho viéc phan dinh
cac vung dia 1y trén ban do.

- Xay dung thanh cong tmg dung “Hb trg tim kiém khuyén mai trén dién
thoai thong minh” vai hon 500.000 deals kha dung va 100.000 ctra hang phu
khip Tp. H6 Chi Minh.

Ung dung hd tro hai nén tang iOS va Android.
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Mgt s6 mdt han ché:

- M6 hinh dich vu thiét ké mac du da tinh dén nhiéu kha nang cung cap
cling nhu khai thac dich vu nhung chua c6 diéu kién thir nghiém toan bo dé

c6 thé danh gia chinh thac vé hiéu qua thuc té.

- H¢ théng chay thur nghiém vo6i ban kinh 2km, nén chua dap ung

nhu céu thuc té.
- S6 luong cira hang va sb luong deals con it so voi thuc té.
- Ung dung chua hd tro trén website.
Huwdng nghién cieu, phat trién:
- Thtr nghiém toan bd chirc ning da xay dung xong trong thyc té.
- Trién khai chirc ning deals pht hop theo ting users.
- Khong gidi han céc phan vung.

- Trién khai Gmg dung trén thi trudng ca nudc.
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