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LOI CAM ON

Trudc hét toi xin gui 161 cam on chan thanh dén ThS. Khwu Minh Canh d3 tan tinh
huéng dan, gilp d& va dong vién toi trong qua trinh thuc hién khoa luan tét nghiép.

Téi ciing tran trong cam on ban ldnh dao Trung tdm Ung dung Hé théng Théng tin
bia ly TP.HCM (HCMGIS) truc thuoc S6 Khoa hoc va Cong nghé TP.HCM da tao
diéu kién cho ti dugc thyuc tap tai co quan, cung cap cho ti nhitng k¥ ning, bai hoc
kinh nghiém tir thuc té dé tdi c6 thé hoan thanh khéa luan nay.

T6i xin gui 16i cam on chan thanh va tri an sau sic dén KS. Nguyén Duy Liém,
KS. Lé Hoang T, Ths. Nguyén Thi Huyén, Ths. Lé Van Phan nguoi da tan tinh quan
tam, giup d& va chi bao nhiing kién thic, ki niang chuyén nganh ciing nhu gop ¥ cho
t6i trong sudt qué trinh thuc hién khéa luan.

Cam on thay PGS.TS. Nguyén Kim Loi va toan thé quy thay c6 Truong Pai hoc
Nong Lam Tp. H6 Chi Minh da giang day gilp tdi ¢ nhitng kién thic quy bau trong
suét thoi gian theo hoc tai truong.

T6i cling cam on nhitng ngudi ban ddng hanh clng tdi trong quang doi sinh vién,
nhirng ngudi da ludn giup d& toi khi téi gap kho khin, sin sang chia sé cho t6i nhitng
diéu hay, 1& phai va ciing 13 ngudn dong luc dé t6i phan ddu vuon 1én.

Cubi cing, dé c6 dugc thanh qua nhu ngay hdm nay, con xin néi 15i biét on chan
thanh ddi v&i cha me, nhitng nguoi da sinh thanh nén con, cham soc, nudi day con

thanh ngudi va tao diéu kién cho con dugc hoc tap.

Sinh vién thuc hién

Nguyén Trung Thanh

Bo mon Tai nguyén va GIS

Khoa Maéi truong va Tai nguyén

Trudng Pai hoc Nong LAm TP. H6 Chi Minh



TOM TAT

Dé tai “Ung dung GIS hd tro bai toan dit camera trén duong phé tdi vu tai quan 1,
thanh phé H6 Chi Minh” dugc thyuc hién trong khoang thoi gian tir 03/2016 dén thang
05/2016. Phuong phap tiép can cua dé tai 1a st dung cdng cu tién ich phan tich va xir
ly khéng gian cua GIS, Art Gallery Problem, so d6 Voronoi (da giac Thiessen). Trong
d6, GIS c6 chirc nang xir ly dir liéu duong giao thong, tao cac 16p théng tin can thiét
phuc vu dé& tai. Art Gallery Problem va mang lugi Voronoi dugc dung dé 1am co so
xéac dinh vi tri dat Camera trén duong phd, khu vurc.

Két qua dat dugc caa dé tai trudc tién 1a:

+ Nghién cau ly thuyét d thi trong viéc thiét 1ap mang luéi giao théng lam tién
dé cho viéc tim vi tri thich hop lap Camera.

+ Ban d6 mang luéi giao thong khu vuc Quan 1 phuc vu cho viéc lip dit
Camera.

+ Xac dinh thuat toan, phuwong phap xac dinh céc vi tri 1ap Camera théng qua
cac dinh cua do thi (Art Gallery Problem).

+ Vi tri lap dat Camera tai mot khu vire cu thé bang so d6 Voronoi.

+ Phan tich tam nhin Camera trén nén 3D.

Véi két qua dé tai dat duoc, dé tai co thé ap dung thuc té dé lap dat cac Camera
giam sét giao thong tai cac khu vuc lam giam chi phi lap dat Camera ma van dam bao

duogc qua trinh giam sat dugc hi¢u qua.
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Tir day da
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CHUONG 1
MO PAU

1.1. Pt van aé

Quan 1 ndm & vi tri trung tdm Thanh phé H6 Chi Minh, gom 128 co quan ban
nganh Thanh phd, Trung wong tri dong, dac biét 1a mot s6 co quan quan trong nhu:
Vin phong Quéc hoi, Van phong Chinh phi, UBND Thanh phd, So Cong an, So
Ngoai vu va Sé, Ban, Nganh...cac co quan bao dai cua Pang, Poan thé thuoc Thanh
phd, Trung wong, 14 noi tra dong ctia 28 co quan 1a 1anh sy quan hoic dai dién cua cac
nudc ¢ quan hé ngoai giao véi Viét Nam; dac biét Ia 18nh sy quan cac nuéc My, Anh,
Phap, Uc, Nhat Ban, Trung Quéc, Canada... (Uy ban nhan dan Quan 1, 2007)

Quan 1 la mot trong nhitng diém thu hat khach du lich caa Thanh phé HO Chi
Minh nhu cong vién Tao Pan, Thao Cam Vién, vién bao tang thanh phd, dai phat
thanh, buu dién Sai Gon... Theo dai td& Nguyén Tan Pat - Truéng Cong an quan 1,
trong nam 2015 dia ban Quan 1 xay ra 345 vu pham phéap hinh su, trong d6 cudp giat
tai san 12 109 vy (chiém 32,59%), trom cap 1a 177 vu (chiém 51,3%)... Trong s6 109
vu cudp giat thi c6 55 vu 1a cudp giat tai san c6 nan nhan 1a cdng dan mang quéc tich

nudc ngoai.

Thoi gian gan day, trén dia ban Quan 1 lién tiép xay ra nhiéu vu cudp giat tai san
ma nan nhan chu yéu 1a du khach nudc ngoai tiéu biéu nhu: ngay 11/3/2016, khoang
15h30, chi Alaa Mohammad Abdu Ali Aldoh (22 tudi, quéc tich Ai Cap) di bo dén
truéc nha sé 36 Luong Hitu Khanh (phuong Pham Ngii Lao, Quan 1) thi bi 2 ddi
tuong di trén xe gin may ap sat, giat chiéc tli xach rdi bo chay, sau d6 duoc s¢ Du lich
TP HCM cbng khai xin 15i (Pinh Thao, 2016). Vu hai d6i tuong diéu khién xe gan
may giat ti xach cua chi Jennifer Stainton (19 tudi, ngudi Anh ngay 3/6/2015.

Khoang 19 gio t6i ngay 10/2/2015, ba Dzogeute (ngudi Pirc) dang di bd dén giao 10
1



Tran Hung Dao - Ky Con thi b hai d6i tuong di xe may ap sat giat tdi roi thdo chay.
Thang 10 nam 2015, anh Sepastian Gretz cung ban ra khu vuc bo ké kénh Tau Hua
thudc dai 16 V& Vian Kiét (doan thudc P. Nguyén Théi Binh) ngdi hong mét, bat ngo co
mo6t nhoém thanh nién x6ng dén dung dao chém anh thuong tich, sau d6 luc tii cudp
tién va DTDDP, rdi tau thoat. (Hoang Dung, 2015). Khoang 21 gid ngay 5/9/2016, anh
Saudra Keogh (SN 1950, quéc tich Uc) dang di dao trén duong L& Duan bat ngd mot
thanh nién chay ao Ién tir phia sau giat phang tai xach va cung ngay khoang 15 gio, chi
Tran Nguyén Huyén (SN 1991) dén sé 213 Mac Dinh Chi thi bi hai ddi tugng di xe
may ap sat giat day chuyén 2 chi vang ( Minh Diing, 2016).

CAc vy tai nan giao thong ciing xay ra: ngay 21/7/2015, mét chiéc xe Container da
tdng vao mot xe Container khac dang cho dén do gay ra vu tai nan lién hoan lam 4
ngudi bi thuong trén duong Nguyén Hitu Canh (Hai Hiéu, 2015). Ngay 13/10/2015
mot vu va cham lién hoan gitra 3 xe 6 t6 tai vong xoay Bién Bién Phu (phuong Da
Kao) lam giao thdng Un & cuc bd nhung suét hon 1 gio (Xuan Giang, 2015). Ngay
7/5/2015, Jacob Pham (38 tudi, quc tich M) chay moté CBR 1000 Repsol dén canh
Nha tho Bac Ba (quan 1, TP HCM) da dam vao xe may cua nam thanh nién bang
ngang duong khién ca hai bi thwong (An Nhon, 2015). Ngay 19/7/2015, mot chiéc xe
tai dam truc dién vao dudi Container dang dirng dén d6 tai giao 16 Nguyén Hitu Canh
— Nguyén Binh Khiém (phuong Bén Nghé) khién tai xé xe tai trong thuong (Giang
Minh, 2015). Ngay 27/1/2016, tai xé dap nham chan ga khién chiéc xe lao thang vé
phia truéc va tong vao 4 chiéc xe may lam hai nguoi chi bi thwong nhe & chan. (Linh
Huynh, 2016).

Nhiéu giai phap duoc dé ra, Cong an di huy déng Canh sat co dong, CSGT cing
Canh sat hinh sy dac nhiém phdi hop véi luc luong dia phuong ra quan tuan tra, chét
chin tai khu vuc trong diém trén dia ban thanh phd. Ngoai ra, Cong an ciing tiép tuc
trién khai cac noi dung khac nhu phdi hop lap Camera an ninh trat ty, dé xuat nha
mang khoa may dién thoai di dong bi chiém doat (theo sb IMEI - 1 s6 nhan dang thiét
bi di dong quéc té, dung dé phan biét timg may DTDD), khao sét thanh 1ap cac cau lac

bo, nhém quan ching phong chdng toi pham, thao g& kho khin vuéng mac dé tap



trung 1ap ho so dua ngudi nghién vao co sé cai nghién bit budc, nng cao ning luc hyc

lwgng Cong an co s& trong phong, chdng téi pham (Anh Xuan, 2016)

Trong cudc hop véi Pang uy, Ban giam dbe Cong an TP HCM, ong Pinh La
Thing nhin manh: “Céng an TP HCM trién khai ngay céc bién phap dong bo, phdi
hop giita cac co quan ban nganh dé hd trg tdi da cho nhiém vu bao vé an ninh trat tu.
Giao cho cac co quan chtic nang hoan thanh hé théng Camera dong bo trén toan dia
ban dé hd tro luc lugng cong an trong thoi gian sém nhat. Tang cudng sic manh tong
hop, két hop nhiéu mé hinh phong chdng t6i pham, khuyén khich nguoi dan tham gia
va ¢ co ché khen thuéng thoa dang...”. Cung quan diém lip Camera, dai Gy, ThS
Tran Thi Huong cho rang giai phap dung camera chdng trom 1a kha thi trong tinh hinh

hién nay.

Hién nay trén thé gidi, tai cac nuéc tién tién, hé théng Camera giam séat giao
théng, an ninh trat ty da dwgc (ng dung vao thuc té nham giam ngudn nhan luc diéu
phdi giao théng va phat hién cac sai pham mot cach tu dong, nang cao chat lwong, hiéu
qua hoat dong theo ddi, giam sat, diéu hanh cong tiac dam bao an ninh, phong chong
t6i pham, trat ty ATGT, trat tu d6 thi, kip thoi phat hién, xt ly nhitng tinh huéng, vu

viéc lién quan dén an ninh trat tu.

Vén dé tranh lang phi trong lap dit camera giam sat giao thong duoc dit ra, mot
trong cac cach do 1a tim vi tri thich hop lip dat Camera giam sat giao thong sao cho
hop 1y, khong dé cac khu vuc giam sat bi chong 1ap hoic giam séat khong phu duoc khu

vuc giam sat.

Véi nhirng ly do trén, tac gia chon dé tai “Ung dung GIS hd tro bai toan dit

camera trén dwdng phé toi wu tai Quan 1, thanh phé Hé Chi Minh”.



1.2. Muc tiéu nghién ctru
1.2.1. Muc tiéu chung

Ung dung GIS hd trg bai toan tim vi tri dit Camera trén dudng phé téi vu tai
Quan 1, thanh phé H6 Chi Minh.
1.2.2. Muc tiéu cu thé

- Thanh 1ap mang ludi dudng giao théng tai Quan 1 theo céc cip to chic.

- Xay dung phuong phap xac dinh vj tri lap dat Camera tai Quan 1.

- Thanh Iap ban d6 lap dat Camera
1.3. Pham vi va d6i tweng nghién ciu

Dé tai tap trung nghién ctu trong pham vi sau:

- Pbi tuong nghién ciru: Pat Camera trén duong phd

- Pham vi nghién ctiru: Pham vi nghién ctu thudce dia ban Quan 1, thanh phdé Ho
Chi Minh
1.4. 'Y nghia khoa hoc va thuc tién
1.4.1. Y nghia khoa hoc

Két qua dat duoc cua dé tai cung cip co sé khoa hoc trong danh gia tinh hiéu qua

giam sat cua mang luéi Camera hién tai trong khu vuc quan va dé xuat vi tri thich hop
lip dat camera.
1.4.2. Y nghia thuc tién

Viéc tng dung GIS hd tro bai toan lap dit Camera giam sat trén cac tuyén
duong tai Quan 1, nham gidp cho cac nha hoach dinh chinh sach, nha quan 1y, co quan
nha nude c6 thém tu liéu dé quyét dinh vi tri lap dat Camera. Qua do, gilp t6i uvu qua
trinh diéu tra, giam sat phuong tién tham gia giao thong, xir Iy phuong tién vi pham

luat giao thdng, an ninh trat tu.



CHUONG 2
TONG QUAN TAI LIEU

2.1. Tong quan Quan 1
Quan 1 1a mét quan trung tdm cua thanh phé H6 Chi Minh nam giita sau quan noi
thanh.

- Phia Bic gidp Quan Binh Thanh, Quan Pha Nhuan, 1ay rach Thi Nghé 1am
ranh gigi va giap Quan 3, liy duong Hai Ba Trung va duong Nguyén Thi Minh Khai
lam ranh gidi.

- Phia Bong giap quan 2 cd ranh gidi ty nhién la séng Sai Gon.

- Phia Tay giap quan 5, l1ay duong Nguyén Van Cir 1am ranh gidi.

- Phia Nam giap quan 4 c6 ranh gidi tu nhién la rach Bén Nghé.

Dién tich: 7,7211 km 2 (2007)

- Chiém 0,35% dién tich thanh pha.

- bing hang tht nam vé dién tich trong s6 12 quan noi thanh.

- Dién tich song rach chiém 8,1%.

- Dién tich xay dyng chiém 57,27% dién tich quan va thuoc loai hang dau so
véi cac quan, huyén khac.

Dan s6: 204.899 ngudi (2007)

- Mat d6: 26.182 ngudi/km 2, dang hang thir 4 vé mat do dan sb so vai cac
quan, huyén trong thanh ph.

- Trong d6 nguoi Kinh chiém 89,3% va ngudi Hoa chiém 10,2%, cac dan toc
khéc chiém 0,5%.

Gom 10 phuong: Bén Nghé, Bén Thanh, C6 Giang, Cau Kho, Cau Ong L&nh,
Pa Kao, Nguyén Thai Binh, Nguyén Cu Trinh, Pham Ngii Lao, Tan Dinh.
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Hé théng giao thong thiy
- Nam bén sbng Sai Gon, tiép can dau mdi giao thong duong thuy théng qua
hai cang: Sai Gon va Khanh Héi, thuan lgi cho viéc thong thuong vdi cac nudc trén
thé giGi bing dwong bién,
- Hé thdng kinh rach Bén Nghé, Thi Nghé thuan lgi vé van tai hang hoa giira
trung tdm thanh phé va ddng bang séng Ciru Long.
Hé théng dwong bd
+ N&i lién Cho Lén vai trung tam thanh phd bang duong Tran Hung Pao.
+ Pi mién Péng, mién Tay bang truc 16 chinh 1a duong Nguyén Thi Minh
Khai.
+ Pi Tay Ninh va Campuchia va néi vi Qudc 16 1 bang truc 16 chinh 1a
duong Cach Mang Thang Tam.
+ Pi san bay Tan Son Nhat c6 duong chinh 1a Nam Ky Khai Nghia.
+ Pi ga Sai Gon bang truc 16 chinh 12 dwdng Cach Mang Thang Tam.
(Uy ban nhan dan Quan 1, 2007)



682500 684000 685500 687000
1 1 1 1

'|BAN DO RANH GIOI QUAN 1
~LTP. HO CHi MINH

1194000
1
0
c
Q)
=]
@
=]
=
; —
>
’ 0
/ =]
/ =
T
1194000

\ Quéan 3
- ; &% i
S < f S
= ) AN | Quan2 |2
Quéan 10 % X
e ' - -, g
g 1 Quén 5 Chu thich £
> X\ ; ” 8
- \ Pudng giao théng |~
1:25.000 | Ranh gi6i Quan 1
0 03.08 =~ 12 . 48— 2 —
= : Km
682500 J 684000 685500 687000

Hinh 2.1. Ranh giéi hanh chinh Quan 1, TP. H6 Chi Minh

2.2. Tong quan Camera giam sat giao thong

Hai dong Camera chat luong tbt, thuong thuong duoc sir dung trong cac du &n lip
dat h¢ thong Camera quan sat cho cong trinh giao thong d6 1a: Camera Speed Dome va
Camera hong ngoai than tryu loai lip dit ngoai troi va ¢d kha nang chdng nguoc sang

Cao.



2.2.1. Camera Speed Dome

Camera Speed Dome 1a loai camera s& hitu c6ng nghé hién dai cua hé théng
camera quan sat. Camera speed dome 12 loai cao cip nhat trong trong cac san pham
camera.

Camera Speed Dome gidng nhu 1 Robot tu dong, cd kha ning quan sat dugc mot
cach chi tiét zoom xa gan, tim hong ngoai cia Camera speed dome khoang 100 -
150m.

Camera Speed Dome tich hop tat ca cac tinh ning va yéu td ki thuat vuot troi nhu:
kha ning xoay bon chiéu 360 do, 90 d6 pham vi quét nghiéng, zoom hinh nhiéu cip do
(30x Zoom), lap trinh tu dong bam sat ddi tuong.

Ngoai ra, Camera Speed Dome con ¢ chic nang cai diém, cai vi tri minh can
quan sat va tu dong zoom hinh anh to nho. Dac biét Camera Speed Dome c6 thé quan
sat tim xa dén 2 km va zoom gan thay rd mat nguoi dén do chi tiét.

Dong camera Speed Dome ndy quan sat duoc chi tiét cac doi twong vi hd trg cac
tinh nang PTZ (Pan—tilt—zoom). P4i vai cong trinh giao thong thuong dit tai cac vi tri
trong diém nhu : tuyén duong cao téc, xa 19, dudng ham giao théng, cau vuot, vong
xoay, nga tu, ngd nam dong nguoi .v.v...(Cong Ty TNHH Cbng Nghé Nam Long
Phat)

2.2.2. Camera hdng ngoai than tru

Camera hong ngoai than tru c6 2 dong camera: Analog va IP

Piém khac nhau chu yéu giita Camera Analog va Camera IP chinh 13 ¢ phuong
phap truyén tai tin hiéu hinh anh va do phan giai hinh anh rd nét. Khi d¢6 phan giai
cang cao thi hinh anh cang dep rd net.

Do phan giai Camera IP: tir 1.0 megapixel, 1.3 megapixel, 2.0 mega pixel va cao
hon nira.

Do phan giai Camera Analog thuong dao dong tir 420 TVL — dén 720 TVL
trong khi d6 d6 phan giai camera analog cong nghé AHD 14 t6i thiéu 1 Megapixel.
(TVLine, Megapixel: don vi xir Iy anh k¥ thuat s6; 1Megapixel = 1000 TVLines)

Camera than try dong Camera quan sat dat ¢ dinh va khong xoay duoc nhu

Camera speed dome. C6 kha nang quan sat dugc ngay va dém. Thich hop cho viéc dat



tai CAC Vi tri ngd ba/tu/ndm, vong xoay, cic nit giao théng trong diém trong thanh phé
hay khu dan cu dong duc. (Cong Ty TNHH Céng Nghé Nam Long Phat)
2.2.3. Trwong quan sat cia camera

Truong quan sat cua Camera (Field of View — FOV) la khoang khong gian ma
Camera c6 thé nhan biét, thu nhan dwoc hinh anh, né duoc xac dinh bai cac thong sé

cua Camera (kich thuéc 6ng kinh, goc nghiéng, d6 ma dng kinh...) (Hinh 2.2).

Hinh 2.2. Trwong quan sat caa camera
(Ngd Dutc Vinh va D6 Ning Toan, 2014)
Trong mo hinh 2D, FOV chinh Ia hinh chiéu cua khoang khong gian ma Camera

thu nhan dugc hinh anh xuéng mit phang quan sat, né thuong duoc biéu dién bang

y field Ofvicw._‘

mot hinh tam giac.

>

Hinh 2.3. Truwong quan sat (FOV) cia camera trong mét phang 2D
(E. Horster and R. Lienhart, 2006)



Trong do:
+ o : Goc quan sat ciia camera
+ d: Khoang cach quan sét tir Camera dén vat thé
+ a: Do rong quan sat cua Camera
+ ¢ : La gié tri goc §
2.3. Art Gallery
2.3.1. Bai toan Art Gallery
Nam 1973, Victor Klee dat ra cau hoi cho Vaclav Chvatal: trong mot phong trung
bay nghé thuat lam sao xac dinh sb luong téi thiéu vé si ma c6 thé quan sat khap

phong trung bay. Binh ly “Chvatal's art gallery”, dugc dat tén sau khi Vaclav Chvatal,
., - n I L. - 2 ~ , N Y n .. .x
dua ra mot gidi han trén cho so lwong toi thiéu cuaa vé si. Chvatal chi ra rang 3 la day

du va can thiét dé bao vé mot da giac don gian véi n dinh.
Céac cau hoi vé bao nhiéu dinh, canh, vé si da dugc dat ra cho Chvéatal boi Victor
Klee vao nam 1973. Cau tra 10i cua Chvatal cua sau d6 da dugc don gian hoa bang

Steve Fisk, théng qua mot dbi s6 3 mau.

Hinh 2.4. Md phéng vi tri tdi thiéu vé si bao vé phong trung bai nghé thuat

Tur d6 bai toan Art Gallery ra doi: V&i mot phong trung bay nghé thuat (bao tang)
P caa mot hinh da gidc don gian, tim s6 luong téi thiéu cua vé si cung vai vi tri cua ho
bén trong P nhur vay ma mdi diém bén trong P 1a c6 thé nhin thiy mét trong nhitng vé

~

S1.
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2.3.2. Cong cu Art Gallery Problem
Art Gallery Problem 1a mot chuong trinh giai quyét bai toan Art Gallery, duoc

useyin Usls phét trién va dwa ra cong cu ngay 5/5/2007.
F- "Art Gallery Problem’ - Hiiseyin Uslu @J EIEE

Guards
Minimum Guards:

.
] -
il Trizngulat= 3-color
|D — | ‘ E e ‘
i

Other:

=
T

Hinh 2.5. Giao dién caa céng cu Art Gallery Problem
Céch thyc hién chwong trinh
+ V& Polygon: Bang viéc kich chudt trai dé vé cac dinh ctaa dd thi, néu muédn ding

V¢ ta kich phai chuot.

‘Art Gallery Problem’

I8 - [£5-]
O =@ — - (=]

Hinh 2.6. Minh hea cach thiét 1ap d6 thi trong Art Gallery Problem
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+ Thiét lap tam giéc : Bang cach kich vao nat “Triangulation”

Huseyin Uslu

B ==
= - [5-]

Hinh 2.7. Cac tam giac dwoc t6 mau

T6 3 mau: Sir dung nat “ 3-color” dé chuong trinh tién hanh td mau va xem két qua
phén tich.

‘Art Gallery Problem’ - Hiseyin Uslu

. )

[p8] Last Polygon:

(s8] Assigned color: Minumum Guards: 3

[=9] Assigned colon:

[#10] Assigned colon: _ i r’z
[c10] Colorizing point Other:

{p:} :o:vo-m

B B Aoty GREEN

[56] Assigned celor: =

[pS] Polygon:

Hinh 2.8. Cac dinh cia tam giac dwoc t6 mau
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2.3.3. Giéi thigu tam giac trong Art Gallery va phwong phap t6 3 mau dbé thi
2.3.3.1. Giai thiéu tam giac trong Art Gallery Problem

Céc tam giac trong Art Gallery Problem xay dung dua trén dinh ly Two-Ears.
Dinh ly Two- Ears duoc phét trién va ching minh bai Gary H. Meister trong nim

1975: Ngoai trir hinh tam giac, mdi da giac don gian ¢ it nhat hai Ears khdng chong

)2

Hinh 2.9. Cac tam giac dwa trén dinh ly Two-Ears

Ién nhau.

Pinh nghia Ears: Mot dinh pi cia mot da giac P don gian duoc goi 1a mot Ears

néu dudng chéo (pi -1, pi + 1) d6i dién canh pi hoan toan nam trong P.

- "'
4

Fiisnotanear Fi is an ear

Hinh 2.10. Minh hea dinh Ears
2.3.3.2. Phuwong phap té 3 mau dd thi
Phép td mau cua mot do thi don 1a mét quy tic td mdi dinh dd thi mot mau cu thé
sao cho khong co6 2 dinh ké nhau nao duoc t6 cling mau.
Do thi duoc gan 3 mau mdi dinh cua d6 thi lan luot thuong ¢6 mau do, xanh
duong, hoic mau xanh nhat véi rang budc 13 hai diém dau cudi caa mot canh phai c6
mau sic khac nhau. (Hinh 2.11)
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Hinh 2.11. Vi du minh hea phwong phap t6 3 mau cho do thi

2.4. Lwoc dd Voronoi

Pinh nghia: it P = {p;, p2, P, ..., pn} 1a tap diém gém n diém trong mit phang.
Luoc do Voronoi 1a su phan chia mat phang thanh n vang (cell), méi viing chira mot
diém p; vai tinh chat mot diém g ndm trong ving twong tng véi pi néu va chi néu

dist (g, pi) < dist (g, p;), V= I...n.

Trong d6, dist (q,p) 1a khoang céch tir q dén p

dist (g, p) = \[ (qx-px)2+ (qy'py)2

Hinh 2.12. Lwgc dd Voronoi caa P = {py, P, Ps..., p7}

Chung ta ky hiéu biéu ¢6 Voronoi ciia P 1a Vor(P); 6 tuong tng véi ving pi la

V(pi). Chung ta goi d6 1a 6 Voronoi cua pi.

Véi 2 diém p &q trong mit phiang, chiing ta xac dinh duoc bo cua p va q la duong

trung truc cua doan thang pg. Bo nay chia mat phing thanh 2 nira mat phang. Ching ta
14



goi nira mat phang chira p 12 h (p,q) va nira mit phing chaa g 1a h (g,p). Véi r € h(p,q)

& dist (r,p) < dist (r,q). Tir do, ta nhan dugc cac nhan xét sau:

®.

< Mot ving da giac 16i duoc bao (c6 thé khong kin) bai téi da n-1 dinh va
tdi da n-1 canh.

% Cho P la tap cua n diém trén mat phang. Néu tat ca cac site nam trén ciing
mot duong thang thi Vor(p) bao gom n-1 dudng song song va n 6. Néu khéng
Vor(p) duoc két ndi va cac canh cua né 1a doan hoic nira dudng thang.

< Mot biéu do Voronoi cua tap n site trong mat phang c6 sé dinh téi da 1a
(2n-3) va s6 canh ti da 13 3n-6.

% Cho luge dd Vor(P) cua tap diém P={p1, p o, ..., pn}. Khi d6 :

+ Mot diém q 1a dinh ciia Vor(P) néu va chi néu duong tron rdng 16n nhat co
tam 1a q —dwgc goi 1a CP(q) chira it nhat ba diém cua P trén bién.

+ Puong trung truc caa doan thang pipj 1a mot canh caa Vor(P) néu va chi
néu c6 mot diém q trén duong trung truc ndy sao cho CP(q) di qua pi, pj va

khong chua bat ki tram nao khéc.

Hinh 2.13. Minh hea tinh chat anh va canh cia lwge dd Voronoi
(Nguyén Ngoc Trung va Tran Thi Diéu Hién, 2007)
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2.5. Phan tich tam nhin
2.5.1. M6 hinh @9 cao s6

Mic du bé miat Trai Pat 14 lién tuc nhung ching ta chua do dwgc mot bé mat do
cao mot cach lién tuc nhu vay. Chi c6 thé do dugc do cao tai mot vi tri ndo do6 trén mit
dat két qua cudi cung 1a mot tap hop cac diém do roi rac. Céng nghé cao hién nay co
thé cho ra két qua mot tap hop cac diém do tuy nhiéu nhung van roi rac. Do d6, dé lién
tuc hoa, thuong sir dung cac phuwong phap noi suy. Két qua noi suy co thé cho mot bé
mat twong di lién tuc cua Trai Dat véi do tin phd hop véi cac nhu cau nghién cau cu

thé. C6 2 loai gia tri d6 cao trén mat dat 12 do cao dia hinh va d6 cao dija vat

Do cao dia hinh 1a gia tri d6 cao cua bé mat Trai Dat, trong d6 bé mat Trai D4t bao
gom mat dat, doi ndi, thung ling va khong c6 tham thuc vat, cac dia vat do con nguoi
tao ra nhu nha ctra, dé dap, cac dia vat nhan tao khac. Nguoc lai do cao dia vat 1a do
cao cua thuc vat va cac loai dia vat nhan tao. Bé biéu dién bé mit do cao trén may
tinh, ngudi ta sir dung cac moé hinh s6: DTM, DSM va DEM. Trong d8 tai, tic gia sir
dung 2 md hinh la DSM, DTM dé phuc vu nghién ctu.

DSM (Digital Surface Model) 1a mé hinh bé mit do cao trén bé mat Trai Dat bao

goém mit dat, tham thuc vat va dia vat nhan tao bén trén no.

Hinh 2.14. M6 hinh DSM (3D)
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(Két qua xay dung tir dix liéu tac gia)

DTM (Digital Terrain Model) 13 mé hinh dia hinh cua Trai Dat, DTM thé hién do
cao cua bé mat thyuc cua Trai Dat va do d6 khong bao gdm thyc vat va cac dia vat nhan
tao trén do.

Hinh 2.15. Manh DTM

(Két qua xay dung tir dir liéu tac gia)

2.5.2. Tam nhin

Tam nhin giUp tao ra cac khu vuc ma tai d6 ngudi quan sat ¢d thé nhin thay cac
dbi twong trén mat dat. Cac diém phan tich c6 thé dai dién cho nhimg ngudi quan sat
(nhu ngudi trén mat dat hoic tram quan séat trong mot thap bao dong hoa hoan) hoic
cac dbi twong duoc quan sat (nhu tua-bin gid, thap nudc, xe ¢o,..). Cac khu vuc két
qua 1a cac khu vuc & d6 nguoi quan st co thé nhin thiy cac dbi twong duoc quan séat
va nguoc lai: cac ddi twong duoc quan sat ¢d thé nhin thdy nguoi quan sat. Ca ngudi
quan sat va ddi tuong duoc quan sat déu c6 d6 cao trén mat dat, cac do cao nay duogc

dung dé xac dinh kha ning nhin thay.
17



Hinh 2.16. TAm nhin tir tda nha A dén C

(Pro.arcgis.com)

Tir diém quan sat A dén C, ngudi quan sat thiy duoc doan AB va khong nhin thay

doan BC, do vat can tai B (tda nha)

Vung pha Camera s& phu thudc vao ving phu caa mdi cam bién , trong d6 c6 lién
quan dén giam sat muc tiéu va nhitng vat can ton tai trong cac khu vuc. Do dé , viéc
phét trién mot cong cu cho phép tinh todn ving pha phai xem xét ban chat cua cac cam
bién va su xuét hién cia chudng ngai vat. Trong truong hop cua viéc trién khai mang
lugi Camera , duong ngam cé thé dugc coi nhu mot phuong phép thich hop dé thé
hién viing pha cua Camera. Trong thuc té, duong ngam tinh toan kha nang hién thi dya
trén mot duong quan sat tir mot quan diém O (Camera) dén cac diém ton tai trong khu
vuc. Néu dong hinh anh nay giao cat vai bat ky tro ngai truée khi dén T, T ciing s&
khong nhin thiy duogc O , nguoc lai T thé nhin thay tir O. ( Hinh 2.17)

O (Observer)

T1 (Target) =
b

el .ﬁl (Target)

Hinh 2.17. TAm nhin dwa trén dwong ngam quan sat
(Reda Yaagoubi , Mabrouk EI Yarmani, Abdullah Kamel va Walid Khemiri, 2015)
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Trong d¢ tai, viéc tinh toan tim nhin Camera khong xem xét cac vat can nhu cay

cdi ma chi tinh dén toa nha.

Phan tich tam nhin khong chi thé hién qua diém, dudng ngam ma con thé hién qua
ving nhin thiy dya trén mot tap diém muc tiéu. Két qua cua phan tich tam nhin bao
gom viéc xac dinh tap hop cac diém trén bé mat cd thé nhin thay (hoiac khéng nhin

thay).

3990 | I | I
0 100 200 300 400

Hinh 2.18. Vung nhin cia ngwoi quan sat
(Sherry Towers, 2014)

2.6. Tinh hinh nghién cieu ing dung Camera tai Viét Nam va thé giéi
2.6.1. C4c nghién ciru trong nuwéc
Viéc tng dung Camera dé giam sét giao thong, an ninh khu vuc da duoc dua vao

thuc té va ngay cang phé bién.

Ng6 Ptic Vinh va D6 Ning Toan (2014) da thuc hién mot k§ thuat phan chia ving
quan st cia cac Camera trong hé thdng giam sat ty dong tranh chdng 1én nhau, dé
xuat mot ky thuat nham giai quyét viéc chuyén tiép d6i tuong tir Camera nay sang
camera khac théng qua viéc phan vung giam sat cho cac Camera. Vi y tuong chinh,
tién hanh phan ving gidm sat cua hé théng Camera tinh c6 ving quan sat Camera
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chdng chéo thanh cac ving con khdng giao cit, cac ving con nay duoc gisi han
boi cac duong ranh gidi 40, timg Camera dugc giao nhiém vu giam sat mdi ving con
tuong (ng. Viéc chuyén tiép Camera sé chi thyc hién khi d6i tugng bang qua duong

ranh gidi ao.

Nguyén Quang Minh (2006) nghién ctu vé huéng xay dung hé thbng mang méi
trén co s& cac camera thdng minh phan tan thuc su va phan tai phan tan nhiém vu
giam sat dé tao thanh ha tang phat trién cac thuat toan. Hé thong nay duoc goi 1a mang
camera thdng minh - Smart Camera Network (SCN). Trén co sd phan tich cac van dé
co ban 1 van dé danh dia chi Camera, d6ng bo b dém phan tan, dinh tuyén va an ninh

truyén théng.

2.6.2. Cac nghién ciu trén thé gigi
Hé thong camera giam sat di dugc pho bién tir rat 1au trén thé gisi va duoc (ng
dung rong réi trong hau hét cac linh vuc nhu giam sat cang bién, nha kho, giam sét an

ninh cdng cong...

Pratishtha Gupta, Prof. G. N. Purohit va Amrita Dadhich (2012) di tién hanh
nghién ciru cac thdng sb lap dat Camera gidm sat giao thong sir dung cong cu ArcGIS
9.3, Google Earth, kha ning phan tich tam nhin. Cac thi nghiém mé phong da duoc
thuc hién trong ArcGIS dé tinh toan cac théng sé khac nhau, so sanh két qua tinh toan
va cung cap céc thong sé ky thuat can thiét dé cai dat camera quan sat. Phan tich tam
nhin dugc thuc hién dé tim ra anh huong cua su thay d6i cac théng sé khac nhau trén

nhitng hinh anh giam sat giao théng.

Rokhsari, Delavar , Sadeghi-Niaraki, Abed-Elmdoust va Moshiri (2012) tién hanh
nghién ciru lra chon dia lap Camera dua trén Iy thuyét Dempster-Shafer, Bagging. Bai
viét nay dd lya chon dia diém tdi wu lip camera giao théng dua trén tap hop cac
phuong phap nhu Bagging va Dempster-Shafer. Tiéu chi quan trong nhu luu lugng
giao théng hang nam, khoang cach tir nhimg noi nhu cong vién ma can nhiéu kiém
soat giao thong. Sau do, cac phuong phap phan loai than kinh nhan tao thuat toan

mang ludi va cay quyét dinh di duoc st dung cho phan loai céc lién két duong dua
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trén tam quan trong. Sau do, dé cai thién két qua cua phan loai tap hop cic phuong

phap nhu Bagging va 1y thuyét Dempster-Shafer.

Pratishtha Gupta, GopaJ Purohit (2012) da thuc hién nghién cau tinh toan téi uu
may anh CCTV cho hé théng tin hiéu diéu khién giao théng theo thoi gian thuc, thdng
qua viéc lap Camera tai mdi ng ba, ngi tu, tic gia di ching minh day 1a giai phap kha

thi, tuy nhién diéu nay doi hoi mét sé luong Camera du l6n.

Sohaib Khan va Mubarak Shah (2003) da thuc hién dé tai gan nhan cho ting dbi
tuong di vao khu vuc ¢ Camera chdng chép Ién nhau, tac gia mo ta mot khubn kho dé
giai quyét viéc ghi nhan phl hop khi sir dung may anh khong dwoc hiéu chinh, trinh
bay mét hé thong dua trén dong FOV ciia may anh dé thiét lap twong dong giira quan
diém cta cing mot ddi twong nhu da thay trong cac may anh khac nhau. Qua trinh tu
dong tim duong FOV di duogc vach ra. Nhitng dong nay dugc sir dung dé giai quyét su
mo hé giira nhiéuving. Céch tiép can nay khong khong yéu cau phl hop véi tinh ning,
d6 1 kho khan trong cach xa Camera. Cac phuong phap tiép can toan bo 1a don gian

va nhanh chdéng.
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CHUONG 3

DU LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Dir liéu thu thap

Nguén dir liéu phuc vu cho nghién ciru bao gom dir liéu khong gian va dix liéu

thudc tinh, duoc thu thap tir Trung tm Ung dung Hé théng Thong tin Pia ly TP.HCM
(HCMGIS) va dir lieu ma ngudn mé OpenStreetMap(OSM). Théng tin chi tiét dugc

mo ta trong Bang 3.1

Bang 3.1. Thong tin cac lép dir li¢u

STT Tén

Mo ta

Nguén

Ranh gigi hanh chinh
1 Quan 1, TP. H6 Chi
Minh

Dir liéu dang vung (dang
polygon) thé hién ranh giéi
hanh chinh Quan 1

Trung tam Ung dung Hé
thdng Thong tin Pia ly
TP.HCM (HCMGIS)

2 Duong giao thong

Dir liéu vector (dang
polyline) thé hién cac

tuyén duong giao théng

OpenStreetMap(OSM)

3 Anh LiDar

Dt liéu LOD2: dang vung
(polygon) va duong (line)
hién thi phan mai che cua
toa nha.

Dt liéu DTM: dang text
chira cac toa do (X,Y,2)

Trung tam Ung dung Hé
thdng Thong tin Dia ly
TP.HCM (HCMGIS)
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682500 684000 685500 687000 688500
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BAN PO RANH GIO1 HANH CHINH QUAN 1
P. HO CHi MINH N

Quan Binh Thanh
TP. Hb Chi Minh
z Quan 10 Quan 2 e
g Quén 5 & i -8
g Chu thich 8
- Ti lé: 1: 25.000 -
0 045 09 1.8 2 3.8 Il Ranh gici Quan
m
882560 684060 635560 887060 699560
Hinh 3.1. Ban do ranh gi¢i hanh chinh quan 1, TP. Ho Chi Minh
5825?0 5840?0 6355?0 5570?0 5885?0
fﬁ’; BAN DO DUONG GIAO THONG QUAN 1
gl < Ty £ TP. HO CHI MINH Lg
3 > \ri»_‘ A =j _ g
TP. Hb Chi Minh—
2 A & / Quan 2 =
= Quan 10 e X XX : 2
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% o \"\ ‘/\‘

Tilé: 1: 25.000
0.45 0.9 1.8

Pwong giao thong

T T T T T
682500 684000 685500 687000 688500

Hinh 3.2. Ban d6 dwdng giao thong quan 1, TP. H6 Chi Minh
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Pwong giao thong
Il Mai che
7 |[]Ranh gi&i

604000

ha thich

T
000€641

T
0052611

T
000Z641

T
603200

603600

Hinh 3.3. Ban d@6 phan mai che khu vuc quan 1, TP. Hé Chi Minh
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3.2. Phuwong phap nghién ctru

Phuong phap nghién ctru tong quat

v

Lap dat Camera dua
trén Art Gallery
Problem(2D)

Nghién ciu lap dit
Camera

v

Lip dit Camera dua
trén Voronoi (2D)

v

Phan tich tam nhin
(3D)

A\ 4

A

B4o céo tong két
lip dit Camera

Hinh 3.4. Phwong phap nghién ciu tong quat lip dit Camera

Dé tai nghién ctu lap dat Camera giam sat duoc thuc hién qua 3 ndi dung cha yéu

e Nghién cau lap dat Camera dya trén Art Gallery Problem ( trén nén 2D)

e Nghién cau lip dit Camera dya trén luge d6 Voironoi ( trén nén 2D)

e Phan tich tam nhin (trén nén 3D)
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3.2.1. Phwong phap ldp @it Camera dwa trén Art Gallery Problem (2D)
So d6 phuong phap nghién ctu lip dit Camera dya trén 1y thuyét Art Gallery

Problem (trén nén 2D) dugc thuc hién theo so dd sau

Dit liéu OSM

Loc dir li¢u
y

A
Phén cép loai dwong GT

— Cit tirng loai
Google Earth >
v

Bién tap dir li€u —

T Sira 16i hinh hoc

\ 4

Mang lué6i duwong GT

A\ 4

Khu vue cén lip

Art Gallery Problem

v

Hinh 3.5. So' d6 phwong phap lip dit Camera dwa trén Art Gallery Problem (2D)
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Dit liéu mang luéi dudng giao thong duge 1iy tir OpenStreetMap & dang duong

polyline. Do d6, phai tién hanh xay dyng lai dit liéu & dang polygon cho phu hop véi

van dé nghién ctru.

&
o'ﬁ'-‘
BT
R

Hinh 3.6. Dir ligu dwong OSM & dang polyline
Dit liéu OpenStreetMap trong dé tai gom cac trudng dir liéu thudc tinh nhu: name
(tén duong), type (loai dudong giao théng phan cap theo OSM), oneway (hién thi

duong 1 chiéu hay 2 chiéu), Shape_Leng (chiéu dai cac doan duong).

Table O x

ERE LR

duong_ql x

[ FiD Shape * | osm_id name type oneway | Shape_Leng | ref | bridge tunnel | maxspeed | =
2070 | Polyline 32684801 Ngu‘,rgn Cang Tri¥ tertiary o 140677156 o o o
2071 | Polyline 32684802 Ngu‘,rgn Thigp residential 0 95351171 0 0 0
2072 | Polyline 32684802 | Pho Birc Chinh residential 0 20776757 0 0 0
2073 | Polyline 32684802 | Pho Birc Chinh residential 0 T.545454 0 0 0
2074 | Polyline 32684802 | Phd Birc Chinh residential 0 30.181807 0 0 0
2075 | Polyline 32684802 | Thi Sach residential 1 17.022823 0 0 0
2076 | Polyline 32684802 | Thi Sach residential 1 1509581753 0 0 0
2077 | Polyline 32684803 | Ddng Du residential 0 180.504206 0 0 0
2078 | Polyline 32684983 | Cach Mang Thang Tam secondary 1 42 263315 0 0 0
2079 | Polyline 32684984 | Lé Lai tertiary 1 306.437172 0 0 0
2080 | Polyline 32584584 Ngu‘,rgn WVién Cl¥ primary 1 12881115 0 0 0
2081 | Polyline 32684534 Ngu‘,rgn Thi Minh Khai primary 1 314.782382 o o o
2082 | Polyline 32684534 Ngu‘,rgn Thi Minh Khai primary 1 495 9659289 o o o
2083 | Polyline 32584584 | Pasteur tertiary 1 522 865167 0 0 0
2084 | Polyline 32700283 service 1 128457427 0 0 0
2085 | Polyline 32704805 | Ba Huyén Thanh Quan tertiary 1 161.008505 0 0 0 s
2086 | Polyline 32704805 | Ba Huyén Thanh Quan tertiary 1 9.839399 o o o l—l
2087 | Polyline 32704805 | L& Lai tertiary 1 156.670631 0 0 0| -

T 0 » » [E|S | 0outof 2154 Selected)

Hinh 3.7. Dit liéu thugc tinh OSM
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Dé tién hanh phan cap loai duong, ta st dung trudng “type” trong d6 c6 chira 19

loai duong phan theo céc cap dudng khac nhau. Sau d6 trén ArcMap, tién hanh Export

tung loai duong giao thong thanh cac polyline khac nhau.

Table Of Contents 2 x
%8s 8 3

= 3 E\dl_quanl\dueng.gdb -

'\:@

+ &

=

+ &

o

+ &

o

&

=f=] IE:\

duong

# [ secondary_link
@ service

# [ steps

0 b secondary

= residential

@ [ unclassified
@ M trunk_link

& trunk

) [ proposed

@ O tertiary_link
® primary_link
[+ [ tertiary

= b primary

e platform

) ¥ pedestrian

@ M living_street
® path

@ b living_street 1
@ [ footway

=] construction

dulieushapfile\nentphcminentphem

= O dueng

= O ranhgicitphem

Hinh 3.8. Dir liéu phan cép loai dwong giao théng sau khi chia thanh ting loai

Sau khi cac tim dudng giao thong duoc chia thanh ting 16p cip duong, ta tién

hanh tao ving dém cho ting loai tim duong véi do rong khac nhau dé tao thanh di

liéu duong phuc vu nghién ciru. (D6 rong tham khao tir Google Earth)

Str dung cdng cu “Merge” trong ArcMap dé gop cac loai duong giao thong.

»platform2m

<> constructiondm
< »proposeddm

& »pathdm

< sstepsém

< -'fOOtWBY%

< »pedestrianém
< oliving_streetém

1

Output Dataset

E:\dl_guan1\duonggt\duong_q1.shp

v | L

CINEINEI|C IR

m

Hinh 3.9. Gép céc Iép dir liéu bang céng cu gop (Merge) trong ArcMap
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Dir liéu khi gop s& bi chdng Iap, ta phai tién hanh stra cac 13i bang cong cu stra 16i

hinh hoc (Topology).
= 7 7
Editor'l * r_; H::s EI:' 2 D @ Ef
5
7 Stop Editing %,
& SaveEdits e
= (:\.
IS
N &
o
Set Selectable Layers.., 2
Snapping 4
Meore Editing Tools 3 | Advanced Editing
Editing Windows 2 COGO
! Options... Geometric Network Editing | S >
Parcel Editor
=] Representation w - »[ H @ %
Route Editi
Class 2 o ou le i l|ng Topology
Spatial Adjustment Open the Topology toolbar.
| Topology l T
Versioning

Hinh 3.10. Sira 16i hinh hec
Sau qua trinh bién tap dir liéu, viéc xac dinh Camera trén khu vuc duoc thuc hién qua

cac budc:
+ Budc 1: Cat khu vyc can lap Camera

+ Budc 2: Pua khu vuc vao chuong trinh Art Gallery Problem, tién hanh vé cac dinh,
chay chuong trinh 1an luot: phan tich cac tam giac Art Gallery Problem, t& mau céc
dinh d6 thi . Ly két qua phan tich tir cac dinh d6 thi (dinh thap nhat) 1a vi tri dat

Camera.

+ Budc 3: Pua cac vi tri 1ap Camera vao ArcGIS.
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3.2.2. Phuwong phap nghién ciru 1ip Camera dwa vao so @ \Voronoi
So dd phuong phap thuc hién lap dat Camera dya trén Voronoi cho khu vuc duoc
trinh bay nhu hinh

Anh LiDar

| Loc du ligu

Mai nha

So do Voronoi

A\ 4

Diém giao cac canh Voronoi

Vaung dém:30, 50m
v

\ 4 \ 4

\ 4

Ban dd lip Camera

Hinh 3.11. Phuwong phap lip Camera dwa vao so dd VVoronoi
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Tién trinh thuc hién nghién cau lip dit Camera dya trén lugc dd Voronoi duoc
thuc hién trong 5 budc
Bwéc 1: Tao lwge d6 Voronoi

Tt anh Lidar mot phan khu vac Quan 1, tién hanh loc dir liéu tda nha (dang
* shp), trong tdm dix liéu tda nha s& tao thanh 1 diém cua lugc dd Voronoi. Tién hanh

sir dung cong cu trong ArcMap 10.3 tao luge d6 Voronoi trén 16p diém toa nha

Buéc 2: Tao diém dit Camera gia dinh

Cac Camera gia dinh dugc dit tai diém giao cua cac canh Voronoi diéu nay sé
dam bao viéc truong nhin s& quan sat khap céc vi tri che khuét do canh Voronoi sé tao

thanh mot mang ludi bao quanh toa nha.
Buéc 3: Tao vung dém xac dinh vung nhin Camera
Pé tao ving quan sat Camera 360° , dé tai sir dung cong cu tao viing dém véi ving
nhin 30, 50m tly theo viing cé nhiéu viing khuat, chudng ngai vat. ...
Bwéc 4: Giam thiéu so lwong Camera
Dé giam sb lugng Camera ta dyua vao cac nguyén tic nhu:
e Nguyén tac 1: Cac Camera nam trén canh Voronoi vi so d6 Voronoi duoc tao
ra dya trén 16p diém, nén cac Camera nam trén cac canh Voronoi s& thoa man vé
khoang cach gitra 2 toa nha.
e Nguyén tic 2: Vung phit Camera khi giao nhau khéng Ién hon khoang cach R
(ngoai tru treong hop dac biét)

Buwéc 5: Tinh ving phi kiém tra mire dd phii va dd chong lap cac Camera

Panh gia viing phu, dé tai dwa vao dién tich ving phu cua Camera 30m, 50m sau

khi da dung cong cu tao vung dém (Buffer) trong ArcMap véi @6 rong 30m, 50m.
Vung phu s€ dugc tinh dua trén:

Di¢n tich vung phu Camera

Vung phu =
g phu Dién tich khu vuc nghién cuu
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Dién tich viing phu Camera va dién tich khu vuc nghién ctu sé khéng bao gém

cac mai nha dé dam bao do phu quanh khu vuc duoc chinh xac hon.

3.2.3. Phan tich tAm nhin Camera (3D)
So dd phuwong phap phéan tich tim nhin Camera xay dung trén nén 3D bang

ArcScene 10.3 dugc thuc hién nhu sau

DTAMI Text

(Gan gia
) ) tri
Toa nha(LOD2) W DTM shp
toa nha l
DTM toa nha
Mo hinh TIN
Diém diat Camera i
: Thiet li'llnp cac _thuug 50
tam nhin
Lip Target quan sat l
Ving nhin

Hinh 3.12. So' @ phwong phap phén tich tim nhin
Trong nghién cau nay, tac gia thuc hién viéc phan tich tim nhin 3D trén nén

ArcScene 10.3 dua trén bé mat dia hinh, toa nha.
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3.2.3.1. Chuyén dir liéu md hinh s6 DTM (dang text) sang dir liéu Shapfile
(point)
Dir liéu text bao gdm 3 thudc tinh X,Y,Z (v6i Z 1a gia tri do cao), tac gia tién hanh

Add XY dir liéu tir file text, sau d6 chuyén sit liéu sang dang point (Shp).

=

Mj DTM_356192_B2 - Notepad

File Edit Format View Help

X Y ELEVATION

603054, 330 1192862, 660
603055.330 1192862. 670
603056. 330 1192862, 680
603057.330 1192862, 680
603058, 330 1192862.690
603059, 330 1192862.700
603060.330 1192862.700
603061.320 1192862.710
603062. 320 1192862.720
603063, 320 1192862.730
603064, 320 1192862.730
603065. 320 1192862.740
603066, 320 1192862.750
603067.320 1192862. 760
603068. 320 1192862.760
603069, 320 1192862.77
603070.320 1192862. 78D

.63
.64

-
i

.68

.68
.68

-
w A

-
i

.68

-
i

-
i

-
i’

-
w A

-
i

.68

B B Bt B B B B e e B et Bt B B B B |

Hinh 3.13. Dir liéu dang text chira cac truwong X,Y,Z
3.2.3.2. Gan gia tri d¢ cao toa nha vao gia tri d¢ cao dir liéu DTM, xay dung
mo hinh TIN
Pé thiét lap moé hinh d6 cao toa nha, tc gia st dung gi4 tri do cao toa nha
(HighestVer) trong dir liéu (LOD2) cua anh LiDar, sau dé thay doi gia tri d6 cao cua
dit liéu DTM (trudng ELEVATION) tuong tng voi phan ving bi tda nha bao phu.
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Table

ERSERL-1 1
LOD2 356192 B2 x
OBJECTID * Shape * HighestVer | »

589 | Polygon ZM 3270238
570 | Polygon ZM 32.70236 | —
571 | Polygon ZM 3270236 4
572 | Polygon ZM 23 58456
573 | Polygon ZM 23.58456
574 | Polygon ZM 23.58456
575 | Polygon ZM 7353455
576 | Polygon ZM 2358455
577 | Polygon ZM 23.58456
578 | Polygon ZM 23.58456
579 | Polygon ZM 23.58456
580 | Polygon ZM 23.58456
581 | Polygon ZM 18.0938
582 | Polygon ZM 18.0936
583 | Polygon ZM 18.0936
524 | Polygon ZM 18.0936
585 | Polygon ZM 18.0936
585 | Polygon ZM 18.0936 |

< [l v
'Y
N ~ A \ \ A -A A A
Hinh 3.14. Dir ligu LOD2 (toa nha) thé hién trén trén ArcScene 10.3
10,02 28 10.12 10.14 938 EEH] 1006 _10.14 957 21 S50 | lable O x
* * * * * - L] - * * *
Bl- 13- R0 x
9.97 10.02 299 10,02 998 10.01 288 282 =
.s.aa oa.aa .933 o . . . . . . . DTM_New
OBJECTID* | Shape* X Y ELEVATION | »
871 988 BEE 1004 1042 1004 1002 1004 88 982 sss ||” 1) Point ZM | 60305356 | 1192368.7 732 |
° * ° . . * . . . . . 2 |PointZM | 603054.96 | 1192368.71 7.29
3| PointZM | 603055.96 | 1192368.72 7.28
584 206 1006 101 1018 1006 10.2¢ 1002 1002 B8 988 4 |PointZM | 603056.95 | 1192368.73 745
° . . . . * . . * . * 5 |PointZM | 603057.96 | 119236873 7.16
6 |PointZM | 603058.96 | 1192368.74 747
z68 288 .24 1048 1022 1009 1009 1007 1004 885 871 7 |PointZM | 603059.95 | 1192368.75 72
+ * * + ® * + * * . . 2 | Point ZM 60306096 | 119236876 72
9 [PointZM | 603061.96 | 1192368.76 7.21
5.46 862 885 1021 10.47 1012 101 10.52 1005 879 8,52 10 [Point ZM | B03053.96 | 1192387.7 7.29
* . . . . . . * ° * * 11 |PointZM | 603054.96 | 1192367.71 7.28
12 |PointZM | 603055.96 | 1192367.72 762
£.47 258 882 881 016 1012 10.82 1012 1007 837 9.38 13 [Point ZM | 603056.96 | 1192367.73 7.33
. . . . . . * . * * * 14 | Point ZM | 603057.96 | 1192367.73 733
15 |PointZM | 603058.96 | 1192367.74 7.14
8.41 243 849 g4 BEZ D12 1016 088 101 231 9.21 16 |Point ZM | 603058.96 | 1192367.75 716
. * . . . hd * hd ® hd hd 17 |PointZM | 603060.96 | 1192367.76 733
18 | PointZM | 603061.96 | 1192367.76 724) «
36 26 @38 10132 932 824 553
S Jge2 mer mEs . . . . . . o4 1 E (0 out of 519775 Selected)
| LoD2_356192_82 [{DTHA_Riew|

bé

Hinh 3.15. Dir liéu DTM (point) véi cac truweong X,Y,Z

thay di gi4 tri do cao (ELEVATION) cua dir liéu mo hinh dia hinh (DTM)

trong vung chira toa nha sang gia tri do cao cua toa nha ( HighestVer) ta sir dung cong

cu Spatial Join. (Target: Dit liegu DTM mudn thay dbi, Join: Dit liéu toda nha, Join

Operation: Join one to many, Match Option: Within)
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—
‘{\ Spatial Join

Target Features

| DTM_New -]
Join Features

| LODZ_quani -]

Output Feature Class
C:\Wsers\ADMIN\Documents\ArcGIS \Default. gdb\DTM_New _SpatialJoin

0:

0:

0

Join Operation {optional)
JOIN_OME_TO_MANY

4

V| Keep All Target Features (optional)

Field Map of Join Features (optional)
X (Double)

Y (Double)

- ELEVATION (Double)

+- HighestVer (Double)

+|

x|

Match Option (optional)
WITHIM

Search Radius {optional)

4

LB

|Meters
Distance Field Name {optional)

Ok ] | Cancel | |Environments... | | << Hide Help |

Hinh 3.16. Céng cu Spatial Join
Két qua cua viéc sir dung cong cu Spatial Jion s& tao ra dir liéu cac diém do cao

mat dat, do cao tda nha, tir d6 sir dung cong cu tao mé hinh TIN dé phan tich bai toan.

3.2.3.3. Xay dung, thiét lap cac thong sé tam nhin

Céc diém quan sat , twong (g vai vi tri cua may anh, duoc dic trung bai md hinh
2D (X, Y), 3D (x,y, z) . Cac vi tri khdng gian cua may anh c6 thé duoc xac dinh bang
cach st dung mot mé hinh k§ thuat sé bé mat DEM (Digital Elevation Model) dai dién

cho bé mat dia hinh.

Trong ArcMap 10.3, cdng cu Line Of Sight (duoc thiét ké bai cong ty ESRI), cac
phan tich tim nhin dua trén duong ngam duoc dic trung boéi cac muc sau day :gia tri
d6 cao (SPOT ) ,Offsets doc (OFFSETA , OFFSETB ), goc quét ngang (AZIMUTHL1 ,
AZIMUTH2 ) ,gbc quét doc (VERT1 , VERT2 ) , va khoang cach quét (RADIUSL ,
RADIUS?2 ) (ArcGIS Help, 10.3) . Hinh 3.17 minh hoa 9 thong s6 duoc st dung dé

thue hién phan tich tim nhin
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T OF1 = DFFSETA
""""" OF 2 = OFFSE TB
AZ1= AZIMUTHY

AZZ = RZIMUITHZ
1 = VERT1
V2 = VERTZ
R1=RADIUS
R2 = RADIUSZ

Hinh 3.17. Céc thong s sir dung dé thuc hién cac phan tich tim nhin trong
ArcGIS 10.3

(pro.arcgis)

Trong do:
+ SPOT: Tuong (ng véi do cao mat dat cho dén diém dat quan sat .

+ OF1 and OF2: Hai théng sé xac dinh do cao thang dung dé duoc thém vao mat dat
thé hién d6 cao cua nguoi quan sat OF1 (OFFSETA) va OF2 muc tiéu (OFFSETB).

OFFSET A

OFFSET B

Hinh 3.18. Hai thong sé Offset A, Offset B
+ AZland AZ2: Hai gia tri nay cho phép xac dinh pham vi cta cac goc ngang dac
trung cho goc quét tir ngudi quan sat (Camera). AZ1 (AZIMUTHI) twong tng Véi bat
dau tir goc do cua cac pham vi quét va AZ2 (AZIMUTH2) twong tng két thiic pham vi
g6c quét (cac gia tri cia AZland AZ2 c6 thé dao dong tir 0 dén 360 ° trong d6 0 dugc
dinh nghia bai huéng Bic)
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315 15

2710 30

225 135
180

Hinh 3.19. Goc phwong vi (Azimuth)
+ V1 va V2: Hai yéu t6 phan dinh pham vi chiéu doc ctia g6c quét tir ngudi quan sat.
V1 (VERTI) dinh nghia céac gidi han trén cua goc thang ding va V2 (VERT2) xé4c
dinh gisi han duéi ciia goc thang diing. V1 va V2 thay doi tir -90° dén 90°.

VERT1

Hinh 3.20. Pham vi chiéu doc ciia goc quét
+ R1va R2: Nhitng théng sé xac dinh khoang cach ma co thé dugc nhin thay boi cac
quan sat vién ( Camera). R1 (RADIUS1) twong &ng voi khoang cach bat dau tir mot
muc tiéu co thé dugc nhin thay duoc. R2 (RADIUS?2) tuong tng Véi khoang céch két

hop bat ky diém ngoai khoang cach nay s& khdng nhin thay duoc.

RADIUS2 M

B

AZIMUTH 2

O vUNG TiM KIEM
AZIMUTH1

RADIUS1

Hinh 3.21. Vung phén tich, vung loai triw
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CHUONG 4

KET QUA NGHIEN CUU

4.1. Két qua lap diat Camera dwa trén Art Gallery Problem (2D)

4.1.1 Dir liéu dwong giao thong Quan 1

Hé thdng phéan loai duong trong OpenStreetMap dugc thong ké qua bang 4.1,

gdm 19 loai.

Bang 4.1. C4c loai dwang chinh nam trong hé théng phan loai dwong 19, dwoc xép

theo tAm quan trong giam dan

STT Loai dwong

Mo ta

1 trunk

2 primary

3 secondary
4 tertiary

5 unclassified
6 residential
7 service

[1B] Qudc 16 trong yéu, dai 16. Qudc 16 trong yéu 1 nhiing
dudng quéc 16 ndi thu dd, cac do thi truc thude Trung wong
va nhiéu tinh thanh khac. Dai 16 13 nhitng duong phd co quy
mo 16n gitt vi tri quan trong trong hé thong giao thong d6 thi.
[2] Puong tinh trong yéu, cac qudc 16 con lai va duong do thi
chinh trong cac thanh phé.

[3] Buong huyén, cac duong tinh con lai va duong do6 thi
tuong duong (cip quan)

[4] Puong x3 va duong d6 thi twong duong (cap phuong).
[5B] Puong ngoai d6 thi khéng nam trong hé thong duong
cao téc, qudc 16, duong tinh, duong huyén, hay duong xa.
Thudng 1a nhitg dudng nho trong x6m, ap. ..

[5A] Puong d6 thi nhé, cuc bd (trong khu phd).

(6) Buong chuyén dung va nhiing ngbé ngach (kiét, hém)
trong do thi.
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10
11
12

13
14
15
16
17
18
19

trunk_link
primary_link
secondary_link
tertiary _link

living_street

pedestrian
footway
steps

path
proposed
construction

platform

DPuong dan vao/ra qudc 16 trong yéu, dai 19.

Puong dan vao/ra duong tinh.

Puong dan vao/ra duong huyén.

Puong dan vao/ra duong xa.

Phé sinh hoat, dudng noi bo trong khu déan cu, cac loai xe bi
han ché tbc d¢ tdi da (thuong dudi 20 km/h).

Phé di bo, thuong dung dé mua sim va an udng.

Duong di by, danh riéng cho nguoi di bo.

buong bac thang

Duong mon, duong ring

Puong du kién

Duong dang thi cong.

Thém ga, san ga (xe lira), bac 1én xudng (xe buyt)

cac hém nho)

Theo dir liéu ctia OpenStreetMap, tai Quan 1 c6 khoang 2154 con duong (bao gdm

Bang 4.2. S6 hrgng céc loai dwang trong khu vac nghién ciru

STT

Loai dudng

S6 lwong (con dwong)

© 00 N O Oor A W DN B

U
N P O

trunk
primary
secondary
tertiary
unclassified
residential
service
trunk_link
primary_link
secondary_link
tertiary_link

living_street

9

85
46
83
13
205
1377

15

13
13
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13  pedestrian 2

14 footway 257
15  steps 8

16  path 9

17  proposed 2

18  construction 8

19  platform 6
Tong cong 2154

Két qua tién hanh tao vung dém cac loai duong véi do rong dugc mo ta theo bang
4.3 nhu sau

Bang 4.3. P rong céc loai dwong sau khi tién hanh tao viing dém

STT Loai duong D¢ rong (m)

1 trunk 22
2 primary 20
3 secondary 18
4 tertiary 16
5 unclassified 14
6 residential 12
7 service 10
8 trunk_link 8
9 primary_link 8
10  secondary_link 8
11 tertiary_link 8
12 living_street 6
13 pedestrian 6
14 footway 4
15  steps 4
16  path 4
17  proposed 4
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18 construction 4
19  platform 2

%88 2
= EJ EAdl_quanl
= duong_gl

= O ranhgioi
O
= L3 EAdlquanliduong.gdb

= 2 buffer_duong
platformZm
constructiondm
proposeddm
pathdm
stepsdm
footwaydm
pedestrianém
living_streetbm
tertiary_link8m
ondary_link8m

tertiarylGm
secondaryl8m
primary20
trunk30m
[ ranhphuongk

Hinh 4.1. Két qua tao viing dém cac loai tim dwong véi d rong khac nhau

Sau khi tao viing dém, tac gia tién hanh gop cac loai dudng va sira 16i hinh hoc cac
viing dix lidu bi tring, véi diéu kién cac lop dir lidu bi tring s& duoc gop vao loai
duong c6 cap t6 chic cao hon.

Gble Of Contents 8 X '
BEEEAE

- = e

= O quanl_Topology|
a

Area Errors

Line Errors

Point Errors

= duong_gl

=] d_hoanthien
=

o @ ranhgioi
O

Hinh 4.2. Két qua gop va sira 16i hinh hoc céc loai dwong véi dé rong khac nhau
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4.2.2. Xac dinh vi tri 1ip @it Camera cho khu vuc
Pé xac dinh vi tri thich hop lap dit camera cho khu vuc, quy trinh thuc hién trai

qua 3 budc sau:

+ Budc 1: V& polygon khu vyuc can gan camera
+ Budc 2: Tim cac tam giac theo thuat toan Art Gallery

+ Budc 3: Str dung thuit toan t6 3-mau cac dinh cua do thi tir cac tam giac

Buéc 1: Vé polygon khu vuc can lip camera

Véi bai toan lap camera cho khu vuc bat ki, ta chon ving dé lap. Trong ArcMap
10.3 ta v& 1 polygon cho khu vyc can lap, st dung cdng cu Clip cat 16p polygon dudng

phd can lap camera. Vi du minh hoa Hinh 4.3 , khu vuc can lap camera giam sat duoc

cat ra la khu vuc duong Hai Ba Trung, Lé Duan, Nguyén Vin Binh.

Hinh 4.3. Khu vire dwoc yéu cau lap camera giam sat
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O budc 1: Tién hanh vé Polygon khu vuc can lap camera vao Art Gallery Problem

Hinh 4.4. V& Polygon vao Art Gallery Problem

Buwéc 2: Tim cac tam giac

Hinh 4.5. Cac tam giac dwoc thiét [ap
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Buwéc 3: Sir dung thuét toan t6 3-mau cac dinh cia dd thi tir cac tam giac

Hinh 4.6. Cac dinh ciia d6 thj dwoc té theo phwong phap 3-mau

Két qua

[p13] Last Polygon:
[=13] A==igned color:
[z14] Az=zigned color:
[15] Assigned color:
[c15] Celarizing paint
[p12] Polygaon:

[p12] Polygon:

[s10] Assigned color:
[p3] Palygan:

{X=2B3¥=132}{X=167 ¥=31}{X=82¥=31}
Red

Elue

Green

15 {¥=82¥=31}

{¥=283,¥=152}{X=167 ¥=31}{X=82¥=31}
{¥=82¥=31}{X=337,¥=194}{¥=283,¥=152}
ELUE {RED ,GREEN} {X=337 ¥=194}
{¥=82,¥=31}{%=608,Y=453}{X=337 ¥=154}

-

D u Triangulate

B 3-color

-

Clear

E Animate

-

Guards
Minumum Guards: 4

GREEM

Other:

RED

S6 dinh t6i thiéu (Minimum Guards) giam sat trén khu vuc 1a 4, nhu vay tim duoc

Hinh 4.7. Két qua phan tich Art Gallery Problem

4 diém lap camera dé giam sat toan khu vuc.
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e Camera 2
%)

Camera 1

Camera 3
S 4

Camera 4

Hinh 4.8. Két qua dit camera trén khu vuc
Nhan xét
< Han ché Art Gallery Problem 1a khong dua truc tiép khu vuc ¢ dang ban db sb
(*.tab , *.shp, *.sid...) hoac hinh anh (*.gif, *.png, *.tiff... ) vao cong cu ma phai
théng qua thao tac veé.
% Khi tién hanh vé& khu vuc vao Art Gallery Problem do chinh xac chua cao, d6

chinh xac con phu thuéc vao nguoi vé.
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4.3. Nghién cieu lip camera dwa vao so' dd VVoronoi

Vi tri khu vec nghién ciu

Khu vuc nghién ciu 4p dung so dd Voronoi 1a ving c6 kich thudc 353x229 m,
dién tich khoang 80837 m?, nam gidi han trong khu vuc cac duong Nguyén Thi Minh

Khai, L& Duén, Hai Ba Trung, Pausteur.

5032?0 6034?0 6036?0
& & BAN DO K VL
O ~ e
~*°° /%4 \NGHIEN CUU V ol
x& 24 %o
< &“l,
‘i’z& o@(‘ N
| 7k
31 -8
2 e
2 4 5
/%)
%,
4
%%o, \
& A,
-\5‘*& %, &
S '!690) r
} § >
&é? L 4 / ) &
o e% QQ 1
8 * & -8
2 .00 rd Ve g_)
) $ Cha thich 2
b‘@
df g —— Duong giao théng
% ) i e ca ok
% Ti1é: 1: 2.000 3°° 5 %, I Mai che céc toa nha
05 50 100 15 %4 [ Viing nghién ctru
‘ i o
] uan
603200 603400 603600

Hinh 4.9. Ban d6 khu vuc nghién cieu Voronoi
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4.3.1. Tao so @ Voronoi tir cac toa nha
Céc toa nha trong khu vuc thé hién qua phan méi che, vi méi mai che twong tng

1 diém trong khéng gian dung dé thiét 1ap so dd Voronoi.

Hinh 4.10. So' dd Voronoi dwoc thiét 1ap dwa vao c4c toa nha
4.3.2. Pit l6p diém tai giao cit cac canh Voronoi
Lép diém nay duoc st dung nhu 1 vi tri dat Camera xung quanh toa nha, lam co
so tién hanh tao ving dém tuong ty nhu ving phii cuia Camera 360°. Bé phu hop véi
khu vuc nghién cuau, tac gia chon ving phi ¢ ban kinh 30m, 50m va tién hanh tao

ving dém cho l¢p diém tai giao cit cac canh Voronoi.
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Hinh 4.10. Lép diém tai giao cit cac canh Voronoi

Hinh 4.11. Tao vung dém cho lép diém véi d réng 30, 50 m
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4.3.3. Giam thiéu Camera trén khu vuc
Nguyén tic 1: Cac Camera nam trén canh Voronoi vi so do Voronoi dugc tao ra dua
trén l6p diém, nén cac Camera nam trén cac canh Voronoi sé thoa mén vé khoang cach

gitra 2 toa nha.

Hinh 4.12. Khoang cach giira cac diém bang nhau
Nguyén tic 2: Vung phu Camera khi giao nhau khdng Ién hon khoang cach R (ngoai
trir truong hop dac biét)

Hinh 4.13. Khoang céch téi da trén canh Voronoi
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Theo d6, cac diém Camera cd ving phu vi pham nguyén tic 2 s& bi giam thiéu.

Theo hinh 4.14 diém Camera bi loai l1a Camera s6 2.

Hinh 4.14. Piém giam thiéu cia camera

4.3.4. Vung phi cia cac Camera 360° véi tAm nhin 30m, 50m
Camera 360° quan séat tim xa c6 kha ning quan sat quanh khu vuc ma né bao phu.
Trong dé tai, tac gia dua ra 2 loai Camera voi tam quan sat 30m, 50m. Vi Camera
30m, 50m ving phu Camera sé& vé thanh 1 vong tron véi ban kinh ( R) bang véi tam

quan sat caa Camera.

Ving pha Camera S0m

I:I Ving phd Camera

|:| Viing khong phi Camera
Hinh 4.15. Vung pha ciaa Camera 30m, 50m
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4.3.5. Ban @b két qua lap Camera theo so 6 \Voronoi
Biang cach xay dung so dd Voronoi, trai qua cac céng doan phan tich va xu Iy
giam thiéu s6 Camera theo c4c nguyén tac 1,2 . Ban d6 vi tri lip dat Camera theo so d6

Voronoi dugc hoan thanh

Bang 4.4. Két qua s6 lwgng Camera dwoc lip

STT Tén S6 lrgng Camera
1 Camera 30 m 56
2 Camera50 m 30
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1192300 1192400 " 1192500 1192600

1192200

603280
1

603360 603440
1 1

603520 603600
1 1

BAN DO VI TRi LAP CAMERA 30M

N

o " ¢
\,‘/.o.

1192300 " 1192400 1192500 1192600

1192200 "

B ® °
@ / ’ °
% %
@ ® )
®
®
® @
. . Cha thich
®
5 Il Toa nha
1: 2000 Khu vyc lap
0 35 70 140 z
S — m Camera
603280 603360 603440 603520 603600

Hinh 4.16. Ban @6 thé hién vi tri lap Camera 30 m
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1192300 1192400 1192500 1192600

1192200

603280
1

603360 603440 603520 603600
1 1 1 1

BAN DO VI TRi LAP CAMERA 50M

N

®
L 4
®
) . Chu thich
® e Camera
M Toa nha
[ ] ¥
1: 2000 Khu vire lap
0 35 70 140
| T 1 m
6032&0 6033é0 603430 603550 603660

1192300 " 1192400 " 1192500 1192600 "

1192200

Hinh 4.17. Ban d6 thé hig¢n vi tri lip Camera 50 m
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4.3.6. Panh gia vung phi

Panh gia ving phu, dé tai dya vao dién tich ving phu cia Camera 30m, 50m sau

khi da dung cong cu tao vung dém (Buffer) trong ArcMap véi @6 rong 30m, 50m.

Vung phu s€ dugc tinh dya trén:

Di¢n tich vung phu Camera

Vung phua =

Dién tich khu vuc nghién ctru

Dién tich viing phu Camera va dién tich khu vuc nghién cau s& khong bao gdm

cac mai nha dé dam bao d6 pha quanh khu vuc duoc chinh xéac hon.

% Dién tich khu vuc nghién ciu: 82558, 096061 m?
+«»+ Dién tich mai nha: 14102, 256815 m2

¢+ Dién tich khu vyc nghién ctru (loai bo mai nha):

82558, 096061 - 14102, 256815= 68455,83925 m?

% Dién tich viing phu Camera 30m (d3 loai bé mai nha): 66938,28150 m?
% Dién tich viing phu Camera 50m (d3 loai bé mai nha): 67307, 45212 m?

Bang 4.5. Két qua phan tram mire d§ phii ciia 2 Camera

Loai Dién tich Két qua (%)
Camera 30m 66938,28150 97,78
Camera 50m 67307, 45212 98,32

Khu vyc vang pha | 68455,83925

Bang 4.6. Két qua tinh dién tich viing giao cia 2 loai Camera

Loai Dién tich Két qua (%)
Camera 30m 15914, 1826 23,24
Camera 50m 22896, 6438 33, 44

Khu vuc vung pha 68455,83925

Nhan xet

% Két qua bao phua khi Iap Camera 3600 véi tim xa 30m sé& dat ti I bao phu 1a

97, 78 %, day 1a két qua cao, con dbi vi Camera 3600 tim xa 50m dat ti 1& cao hon

khi Iip Camera tam xa 30m, dat ti 1¢ bao phu 98, 32 %.
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< Ca hai két qua vang phua lip Camera 30m va Camera 50m gan nhu ngang
nhau. Tuy nhién khi xét dén muac do giao nhau viéc lap Camera 30m s& giam hon so

véi Camera 50m.

Phwong phap sir dung so' d6 Voronoi c6 nhirng han ché sau

X/

< Xac dinh mang lu6i Voronoi phai dua vao diém (point), trong khi d6 cac mai
che cua tda nha c6 dang hinh hoc phtc tap, 1am anh huong dén do chinh xac so d6
\Voronoi.

% Mang ludi Voronoi chi bao phu nhitng khu vyc xung quanh céc toa nha,
nhitng khu vuc cach xa mang luéi s& thua dan, anh huong dén viéc xac dinh diém dat

vi tri bao phu.

4.4. Phan tich tAm nhin Camera (3D)

Khu vic nghién cieu: Ly ¥ tuong tir viéc bao vé yéu nhan di qua doan Nam Ki Khoi
Nghia, tac gia lap Camera ngay Dinh Poc Lap (trén mai nha) nhin ra duong Nam Ki
Khoi Nghia dé phan tich tam nhin Camera, doan duong nay dai khoang 700 m.

603200 603400 603600 603800
5 N v( 7 . TR " 7 / AN - /,-‘N ;
BAN D%KHU VU'C NGHIEN CUU BOAN NAM Ki KHOI NG%
s P 3 @ o / y N
&N _® N & g
& I e i N &
A/ b& \ OQ 2 D) 2
W 4 QQ \ J \9*\ AN ;\9)‘;’. Q\}*/ 5
VAN ALY /N> B Sk 8
g < 7/ F )
= 5 60',. / g N =
\/ 7 &Q/ / e
— % %
e <% %
‘ £ R < CR NS
\ S ;\(Q N\ 43
\ . ¥ *T 3 y & \?/* / N \O';- /
\ ’/ ,{.\\\ / f Q,yr P 7\
\’ : o v &
gl ) o ; y L
§ / N 5N R _%&3-, g 8
e / — ./ chathich( / N
il ~ L o “ X = Bu’dng glao thong .{\&?""
1:2.000 | ° o
O 40 80 160 240 320 DToa nha 7 ) AN\
-:-:—’:\ : . - I T v '\ VK X
) ‘ 603200 : / 603400 603600 ) V 603500 =

Hinh 4.18. Khu vuc nghién ctu
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4.4.1. Xay dung DTM toa nha

M6 hinh DTM toa nha dua vao chiéu cao cua toa nha trong khu vuc 1am gié tri do

cao cho mé hinh DTM tai nhitng viing c6 tda nha phu, két qua sir dung cong cu Spatial

Join dugc thé hién nhu Hinh 4.19

~ " ~ ~w
Do cao ban dau PO cao sau thay doi
STk gss 997 1002 999 1002 988 9.77
> * - * - -
2Tk 9ss 1004 1012 1004 1ph2 1388 13.89 3.71
> > > L) - - -
9.5¢
R 1006 101 10.18 10486 13.89 13.89 13.89 13.89 1 9.59
- - - * * * > - -
S5E 1024 1048 1042 13.89 13.89 13.89 13.89 13.89 13.89 1 9.51
- > - * - - * - * -
Sk ses 1 12.89 12.89 13.89 13.89 12.89 13.89 13.89 13.89 13,89 9.51
- > - * - * * - * >
2%E ge213.89 9.35
., -
2L e 9.29
*
S2b a3 9.236 13.89 13.8913.89° 893 921 92 92
- - * .13.39. - -
STl ses s3s 828 s4ds 859 882 913 912 912
> > - * » * -
§7 (862 841 B41 839 848 856 854 872 873 878 388 SOL gpp ga1 841 39 948 856 854 872 873 878 888 8.7
:.""-V‘
i

Hinh 4.20. M6 hinh DTM toa nha
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4.4.2. Thong sé phan tich tam nhin

Dua trén cac thong sé dugc trinh bay trong cac phan trudgc, mot dudng ngam duoc
xay dung cho mdi diém trong khu vuc ciia muc tiéu quan sat (trong dé tai, myc tiéu
quan sat 1a doan duong Nam Ki Khai Nghia) . Sau d6, tdm nhin duoc tinh cho vi tri

ma Camera s& duoc dit (1 Camera trén noc Dinh Théng Nhat) nhin vé& muc tiéu .

4.4.2.1. Phwong phap phan tich tdm nhin trong toan hec
e Goi Oi(xi,yi,z)ladiém quan sat noi " i", i 1a chi s6 caa mdi diém quan sét ,
i=1,2,..n. Véizi=SPOTi+ OF1li

e Tj(xj,vj,z)ladiém muyc tiéu ma"j" la chi s cia ting myc tiéu ,j=1, 2, ...
, m . Véi zj = Hj + OF2i , noi Hj 12 d6 cao ctia bé mit twong ng véi Target Tj .
e OTij (Xj -xi,Vj-yi, zj -zi ) 1a duong ngam xay dung bai diém quan séat Oi voi

A n ll A my; n

va cac myc tiéu Tj vai chi s6 "j " . Khoang cach duong ngam duoc
viét1a || OTij ||

chi so

Sau d6 phan tich tim nhin duoc thuc hién nhu sau: mot muc tiéu Tj khéng thé nhin
thdy tir diém quan sat Oiii mot trong nhiing diéu kién sau duoc thoa man :
e Cic duong ngam OTij gitta diém quan sat Oi va cac muc tiéu Tj bi che khuat
boi chudng ngai vat. Q)

e Cac muc tiéu Tj nam bén ngoai pham vi khoang cach duoc xac dinh boi R1i va

R2i :
(|| OTij || < R1i) hoac (|| OTij || > R2i) (2)
e Cac muc tidu Tj nam ngodi pham vi goc ngang duoc xac dinh boi AZ1i va
AZ2i:
(Arctan ((yJ e ) )<AZl|)va(arctan (M )>AZ2i) (3)

e Cac myc tiéu Tj nam ngoai pham vi goc thang ding duoc xac dinh boi V1i va
V2i:

((Arcsin ( ) < V1i) va (Arcsin (

||OT || ) V2i) (4)

| 0
Néu tat ca nhitng diéu kién (1), (2), (3), (4) khong thoa, muyc tiéu Tj c6 thé nhin thay
tr Oi va nguoc lai.
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4.4.2.2. Thong sb6 phan tich tdm nhin tai khu vuc
Dé tai chon diém dit Camera tai noc Dinh Théng Nhat, co do cao tinh tir mat dat
la 33.8968 m.

Gia tri SPOT ciing chinh 1a chiéu cao toa nha: SPOT = 33.8968, tac gia chon
OFFSET 1 = 1.6 m (gan vai chiéu cao cua ngudi giam sat déng thoi cling 1a vi tri dat
Camera). Vai zi = SPOTi + OF1i = 33.8968 + 1.6 = 35.5m

i OFl=1.6m

P
SPOT =33, 8968 m .

ol

o

Hinh 4.21. Vi tri dat Camera quan sat
Muc tiéu can giam sat 1a doan duong Nam Ki Khoi Nghia, véi OF2 = 10 m (Do d6
cao dia hinh doan duong trong khoang 8m, chiéu cao cua cac muc tiéu nhu ngudi, xe

c6 thé dat wgc chirng 2m)
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Hinh 4.22. Muc tiéu quan sat: doan dwong Nam Ki Khéi Nghia
Pé tinh duoc céc gia tri VERT1, VERT2, RADIUS1, RADIUS2 ArcScene 10.3 ¢6
hd tro cdng cu Construct Sight Lines, két qua ciia cdng cu nay ngoai cac gié tri VERT,
RADIUS con c6 cac thdng s6:01D_OBSERV (Cac OID cua diém quan sét),
OID_TARGET (Céc OID muc tiéu), DIST_ALONG (Khoang cach cung tinh nang

muc tiéu néu nd 1a mot dong hodc da giac)

K\ Construct Sight Lines “\
Observer Points

|ca3 =l @
Target Features

I duongline LI @

Output
D:{Thanh'shapefile\DTMY3D Phantich.mdbetquaCa3Con @

Observer Height Field (optional)
SHAPE.Z

Target Height Field {optional)
Shape.Z

Join Field {optional)
<Monex

Sampling Distance (optional)

[ Output the Direction (optional)

[ CK ] [ Cancel ] [Enuironments... ] [ << Hide Help

Hinh 4.23. Céng cu Construct Sight Lines
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Két qua viéc chay céng cu Construct Sight Lines dugc minh hoa nhu hinh sau

oID* | Shape* | OID_OBSERV | OID_TARGET | DIST_ALONG | AZIMUTH | VERT_ANGLE | Shape_Length
37 | Polyline Z 1 2 35 [ 338.300354 413527 351.08135
38 | Polyline Z 1 2 36 | 338.363863 _4 148571 350.169344
39 | Polyline Z 1 2 37 | 338.427306 4158127 349 247387
40 | Polyline Z 1 2 38 | 338.491286 4169539 348326847
41 | Polyline Z 1 2 39 | 338.555505 4181205 347 40627
42 | Polyline Z 1 2 40 | 338.620268 4192828 345426096
43 | Polyling Z 1 2 41| 338685271 -4.204507 345.566403
44 | Polyline Z 1 2 42 | 338750623 4216242 344 547121
45 | Polyline Z 1 2 43 | 338.816324 4228034 343728325
45 | Polyline Z 1 2 44 | 338882378 4230384 342 3055984
47 | Polyline Z 1 2 45 | 338.948725 4251791 341.352085
43 | Polyline Z 1 2 45 | 338.015551 4263756 340974544
43 | Polyline Z 1 2 47 | 339.082677 4275779 340.057553
50 | Polyline Z 1 2 43 | 339.150188 4287382 339.1411866
51 | Polyling Z 1 2 49| 339.21802 _4.300003 338.225117
=2 | Polyline Z 1 2 50 | 339.285243 4312204 337.309487
53 | Polyline Z 1 2 51 | 339.354837 4324454 336.304306
=4 | Polyline Z 1 2 52 | 339.423206 _4.336785 335.479825
=5 | Polyline Z 1 2 53 | 339.483151 4349186 334 555742
55 | Polyline Z 1 2 54 | 339.562876 -4.351609 333.652117

Hinh 4.24. Két qua thuc hién cdng cu Construct Sight Lines (dang bang)

Hinh 4.25. Két qua thuc hién cong cu Construct Sight Lines (3D) véi Sampling

Distance 1 m
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Hinh 4.26. Két qua thuc hién cong cu Construct Sight Lines (3D) véi Sampling
Distance 20 m.
Két qua cua viéc thuc hién céng cu Construct Sight Lines dugc dung dé thiét lap
phan tich tim nhin & c¢6ng cu Line Of Sight (Input: dit liéu TIN tao tir DTM tda nha,

két qua Construct Sight Lines, dit liéu tda nha dang multipatch)

#,, Line Of Sight

Input Surface
[tin =
Input Line Features
IKetquaCaBCon LI @
Input Features (optional)
I Multipatch LI @
Qutput Feature Class

D:\Thanh\shapefile \DTM\3DPhantich.mdb\End @
Qutput Obstruction Point Feature Class (optional)

D:Thanh\shapefile \DTM\3D\Phantich. mdblendkg @

¥ Surface Options

QK ] [ Cancel ] [Environments... ] [ << Hide Help

Hinh 4.27. Thuc hién cong cu Line Of Sight
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4.4.2.3. Két qua tinh tim nhin

Khi thiét 1ap théng sé Sampling Distance 1 m ¢ ¢éng cu Construct Sight Lines, s6
duong ngam trén khu vuc 1a 748 dudng, c6 61 dudng ngam bi vat can che khuat. O di
liéu bang, dé xac dinh cac duong bi bi che khuat ta dya vao trudong VisCode (1: nhin
thay, 2: khéng nhin thay).

olp = Shape * SourceQID | VisCode TarlzVis Shape_Length
1 | Polyline £ 2 1 1 333804353
2 | Polyling Z 3 1 1 332 660348
3 | Polyline Z 4 1 1 381.734628
4 | Polyling Z 5 1 1 330.200279
5 | Polyline Z & 1 1 37D 266225
& | Polyling Z T 1 1 378932548
7 | Polyling Z & 1 1 377 9590169
2 | Polyling Z 9 1 1 377.066172
9 | Polyling Z 10 1 1 376133338
10 | Polyline Z 11 1 1 375.201082
11 | Polyline Z 12 1 1 374 260125
12 | Polyline Z 13 1 1 373337481
13 | Polyline Z 14 1 1 372 406231
14 | Polyline Z 15 1 1 371 475299
15 | Polyline Z 16 1 1 370.544786
18 | Polyline Z 17 1 1 36D 514557
17 | Polyline Z 18 1 1 358 684752
18 | Polyline Z 19 1 1 3BT TR527T
19 | Polyline Z 20 1 1 366.826212
20 | Polyline Z 2 1 1 355.39752
21 | Polyline Z 22 1 1 354 960166
22 | Polyline Z 23 1 1 3654.0412H

Hinh 4.28. Két qua tAm nhin & dang bang
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' - Pudng nhi; thi'?

- [ ouong khéng nhin thdy

Hinh 4.29. Két qua tam nhin (3D) dang dwong

Hinh 4.30. Két qua tim nhin (3D) dang ving
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CHUONG 5
KET LUAN VA PE XUAT

5.1. Két luan
Dé tai “Ung dung GIS hd tro bai toan dit camera trén duong phd tdi vu tai Quan
1, thanh phé HO Chi Minh” d3 thu duoc céc két qua sau:

- Thanh Iap ban d6 mang ludi duong giao théng Quan 1, TP. Ho Chi Minh theo

phan cap dir liéu duong OSM lam dix liéu nén dé tim vi tri thich hop lap camera.

- Xac dinh phuong phap tim vi tri lap camera bang cach dua bai toan lap dat
Camera tir thyc té vao ly thuyét Art Gallery, dua vao thuat toan két hop di liéu duong

d3 xay dung dé phuc vu bai toan lap dat camera.
- Xac dinh vi tri lap dat camera tai mot khu vuc cu thé bang Voronoi
- Phan tich tam nhin cua Camera trén nén 3D

Két qua nghién ctiu tir dé tai cho thay ung dung GIS két hop ly thuyét Art Gallery
vao thé gigi thuc giai quyét bai todn lap dit camera 13 hoan toan dap ing dugc nhu cau
hién tai d6i véi viéc lap camera giam sat giao thong. Phuong phéap 1ap dat camera nay
s& la tién d¢ dé toi wu qua trinh 1ap camera trong twong lai (dang bai toan chua dugc

phan mém ArcGIS ho trg xtr Iy trong cac extention).

Viéc két hop so dd Voironoi dé lap Camera ciing dat dugc nhitng két qua mong

doi, hoan toan c6 thé ang dung ¢ cac khu vuc khac nhau.
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Két qua cua phan tich tim nhin (trong moéi trudng 3D) thé hién anh hudng cua dia
hinh, dia vat dén ving nhin Camera (hoic nguoi quan sat) bi anh hudng nhu thé nao

Tir d6 o giai phép khéc phuc nhitng han ché dé.

5.2. P& xuat

Trong qua trinh tién hanh nghién ciru, dé tai gap mot s kho khin sau:

- Do tinh chit d& tai con méi, nén trong qué trinh tim hiéu cac tai liéu lién quan
trong va ngoai nudc gap kho khin do chua c6 nhiéu nghién ctu tap trung vé van dé

nay.

- Nghién ctu chi dirng & mtc xac dinh phuong phéap lip dat tram va xac dinh
nhitng vi tri Ip camera trén pham vi nho, song dé ung dung vao thuc té & pham vi Ion

hon phai mat céng sirc trong viéc bién tap dir liéu va viéc di khao sat thuc té.

Két qua nghién ctru cua dé tai cung cdp mot co so khoa hoc trong viéc xac dinh vi
tri dat camera tbi wu trén duong phd. Dé tiép tuc hoan thién va phat trién hudng nghién

clru ndy, dé tai kién nghi mot s6 noi dung sau:
- Khao sét thuc dia & mire d6 chi tiét hon dé xac dinh mang lugi duong giao thong

- Pé tai str dung phan mém Art Gallery Problem, gay kho khin trong xéac dinh vi

tri dat Camera, nén xay dung mot cong cu tich hop véi ArcGIS xac dinh vi tri lp dat.

- Xay dung thém phuong phap xéac dinh vi tri lip dat Camera theo cac gia dinh
dé tang tinh thyc té cua bai toan: Gia sir mubn phu hét céc vi tri ra vao quan 1 thi can
bao nhiéu Camera (c4c ndt chdt chan)? Cho n camera. Tim vi tri lip dit sao phu dugc
nhiéu nhat cac vi tri ra vao trong Quan? Cho n camera. Tim cac vi tri lip dat sao cho
phu dugc nhiéu nhat (duong I6n nhidu xe, duong nho it xe theo ti 1¢ kich thudc do

rong cua con duong)?

- Can tinh toan t6i vu lap camera sao cho phl hop véi diéu kién thyc té nhu tinh
hinh tai chinh, mic d6 luu thong, khu vuc thuong xay ra trom cap, vi pham giao

thong, cac diém den té nan...v.v.
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PHU LUC

Phu luc 1: Thong s6 ki thuit, thong tin mdt s6 camera tiéu biéu

Tén san pham

Camera IP khong day Zoom quay quét Dahua
SD29204S-GN-W

Tén cong ty cung cAp

Cong ty Co phan Phat trién Cong nghé Ngay dém
Dia chi: 46E3 Nguyén Vin Pau, Phuong 6, Quan
Binh Thanh, TP.HCM

Dién thoai: 0906.276.387

Gia ban 9,600,000 VND

Cam bién hinh anh 2.0 Megapixel CMOS image sensor

Do phan giai 1/2.8” CMOS ,25/30fps@720P(1280x720)

Tbc do ghi hinh 25/30fps

Zoom quang hoc 4x

Tam quan sat xa 10m

Chiéu dai tiéu cu 2.7mm~11mm

Zoom s6 16X

PTZ Quay quet ngang (PAN) 360° toc do 100° /s, quay

doc 1&n xudng 90° téc d6 60° /s

Nhiét d6 hoat dong -30°C~+60°C
Nguon dién DC 12V
= Tén san pham

Camera ip ban cau khdng day hong ngoai dahua
IPC-HDBW1200EP-W

Tén cong ty cung cap

Cong ty Co phan Phat trién Cong nghé Ngay dém
Pia chi: 46E3 Nguyén Vin Pau, Phuong 6, Quan
Binh Thanh, TP.HCM

bién thoai: 0906.276.387

Cam bién hinh anh

1/3” 2Megapixel progressive scan CMOS

D6 phan giai 1080P(1920x1080)
Toc do ghi hinh 25/30fps

Zoom quang hoc 4x

Tam quan sat xa 30m

Chiéu dai tiéu cu 3.6 mm
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Zoom sb

16x

Géc quan sat

360° toc do 100° /s, quay doc 1&n xudng 90 °

Nhiét 6 hoat dong

-30°C~+60°C

Nguén dién DC 5V
Tén san pham
Camera IP Speed dome mini Kbvision KB-2007PN
\ T vEo Cong ty cung cép

Cong ty Co phan Phat trién Céng nghé Ngay dém
Dia chi: 46E3 Nguyén Vin Pau, Phuong 6, Quan
Binh Thanh, TP.HCM

bién thoai: 0906.276.387

Gia ban 11,550,000 VND

Cam bién hinh anh 2.0 Megapixel CMOS image sensor

Do phan giai 2.0 Megapixel

Camera theo loai chip Chip CMOS

Toc do ghi hinh 25/30fps

Tam quan sat xa 60m

Do Zoom ky thuat s6 >= 3X

Xoay 360°

Thiét ké phi hop Lap dat trong nha & ngoai troi

Nhiét @6 hoat dong 30°C ~ 60°C

Nguon dién DC 12V
Tén san pham
Camera IP Zoom quay quét Honeywell CALIPSD-
1AI18WP
Cong ty cung cap
Cong ty Co phan Phat trién Céng nghé Ngay dém

Hemeyet Pia chi: 46E3 Nguyén Vin Pau, Phuong 6, Quan
_ ) Binh Thanh, TP.HCM
® - o bién thoai: 0906.276.387
L X
J, 000 ¥
—
Gia ban 31,233,000 VND
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Cam bién hinh anh

1.3 Megapixel (1280H x 960V)

Do phan giai

HD 720p

Anh Sang Toi Thiéu

0.01Lux / F1.0 (mau), 0 Lux (B/W)/ F 1.0

PTZ

Xoay ngang tron 360 do — xoay doc 240°

Tam quan sat xa

100m

Do Zoom k§ thuat s6 Zoom 18x
Tiéu chuan IP Chuan 1P66
Nguon dién DC12
Tén san pham
Camera Dome quay quét HD CVI Questek QTX —
8013CVI ]
\ o f Cong ty cung cp

Cong ty Co phan Phat trién Cong nghé Ngay dém
Dia chi: 46E3 Nguyén Vin Pau, Phuong 6, Quan
Binh Thanh, TP.HCM

bién thoai: 0906.276.387

Gia ban 11,850,000 VND

Cam bién hinh anh 2.0 Megapixel CMOS image sensor
Do phan giai HD 1024x720p

Camera theo loai chip Chip CMOS

Toc do ghi hinh 25/30fps

Tam quan sat xa 120m

Do Zoom k§ thuat s6 30X

Xoay Ngang 360° khdng gidi han, doc 90°
Nhiét 6 hoat dong -35°C+69°C

Nguon dién DC 12V

Tén san pham

Camera IP PTZ hdng ngoai Benco BEN-300IP
Cong ty cung cap

Cong ty Co phan Phat trién Céng nghé Ngay dém
Pia chi: 46E3 Nguyén Vin P4u, Phuong 6, Quan
Binh Thanh, TP.HCM

bién thoai: 0906.276.387
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Gia ban

29,598,000 VND

Cam bién hinh anh

1/3” SONY CMOS Image Sensor 1.3 MegaPixel

Do phan giai

Hién thi toi da HD 1280x720

Anh Sang Téi Thiéu

0.01Lux / F1.0 (mau), 0 Lux (B/W)/ F 1.0

PTZ

Xoay ngang tron 360 do — xoay doc 180 d9, dieu
khién 8 hudng, Bieu khieén xoay / zoom vai toc do
cao

Tam quan sat xa

130m dén 150m

Do Zoom k§ thuat s6

Zoom 36X

Ho tro khac

— Chéng nguoc sang WDR.

— T6i uu hinh anh ATR/NR. Bang diéu khién OSD
— PELCO D-P,RS485 Baud rate: 2400bps, 4800bps,
9600bps. Piéu khién tir xa qua mang

— 10/100M Ethernet, RJ45, hé tro giao thic
DDNS/FTP/PPoE/DHCP/RTSP/UPNP/Email/NTP
— H0 trg; ONVIF

— Thiét 1ap 220 diém tdy y, Ghi nhé 4 lich trinh quan
sat doc 1ap. Thiét 1ap 4 Tour mdi tour 27 diém,4
Cruise, 8 Zone

— Phan mém CMS quan Ii 128 camera. Phan quyén
nhiéu cap bac cho user

Tiéu chuan IP

Chuan IP66

Nguon dién

12V - 5A

Tén san pham

Camera Speed dome zoom quay quét Benco BEN-
300ICR

Cong ty cung cap

Cong ty Cb phan Phat trién Cong nghé Ngay dém
Pia chi: 46E3 Nguyén Vin P4u, Phuong 6, Quan
Binh Thanh, TP.HCM

bién thoai: 0906.276.387

Gia ban 17,431,000 VND

Cam bién hinh anh 1/4” EFFIO-SONY Super 960H EXVIEW CCD
Do phéan gial 700 TVL

Anh Sang Téi Thiéu 0.1Lux / F1.0 (mau), 0 Lux (B/W)/ F 1.0

Hong ngoai 1 SuperPower LED IR + 6 LED Array IR

Tam quan sat xa

150m

Do Zoom ky thuat s6

Zoom quang 30X

PTZ

Xoay ngang tron 360° — xoay doc 180°, khicn 8
huéng, Diéu khién xoay / zoom véi toc do cao
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Hb tro khac

Hiéu chinh IR on/off trong wng vai s6 lan Zoom cua
6ng kinh hinh anh

— Chéng nguoc sang BLC. Chdng anh séng manh
HLC

— Cai thién d6 sang — d6 twong phan WDR. Téi uu
mau sic ATR

— Hiéu chinh AGC. Bang diéu khién OSD

— IR CUT: Chuyén d6i anh sang giira ngay va dém

— PEICO D — P, RS 485. biéu . khién tir xa qua
mang. Baud rate: 2400bps, 4800bps, 9600bps

Tiéu chuan IP

Chuan IP66

Ngudn dién

12V —5A

Tén san pham

Camera IP Speed Dome d¢ phén giai D1 Zoom 30x
VANTECH VP-4553

Céng ty cung cap

Cong Ty TNHH TM-DV An Thanh Phét

bia chi: 51 Lty Ban Bich, P. Tan Thaéi Hoa, Q.Tan
Pha, TP. HCM

bién thoai: 0938.11.23.99

Do phan giai cao

600 TV Lines (25 @ D1 (4CIF)/ HD1 (2CIF)/ CIF/
VGA)

Anh séang t6i thiéu

0.001 Lux @ F1.6 (mau); 0.0001 Lux/ F1.6 (B/W)

Ong kinh: Zoom quang

30x (f=3.4 ~ 102mm/ F1.6 ~ 4.5)

Xoay vong lién tuc

360° va tu dong lat hinh

Tam quan sat xa

200m

Ho tro khac

Ché do quan sat Ngay va Pém véi ICR (g& bo kinh
loc hdng ngoai)

— Ky thuat giam nhiéu DNR (2D va 3D)

— Auto Iris, Auto Focus, AWB, AGC, BLC.

— Tich hop Web Server, NVR, CMS.

— Téc do xoay: Max 300%s

Xoay vong lién tuc: 360° va tuy dong lat hinh

— CO thé thiét lap 1én dén 255 vj tri giam sat, 5 auto
scans, 8 tours, 5 patterns
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