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Ch2 - Hé théng tham chiéu khong gian

“Tai sao chiing ta can biét Hé toa do?

O Biét duoc Hé toa do co thé gitp ban hiéu

duoc:
CTai sao hai ban do cung kich thuéc lai khong chong
khép 1€n nhau.

dTai sao kich thudce dugce do trén ban do nay c6 thé
khéc vé1i kich thude duge do cua cung mdt mién trén
ban do6 khac.

JTai sao mgt doi tugng cé thé xuat hién trén ban do
nay ma lai khong xuat hi¢n trén ban do6 khac.

Va céac van dé€ véi dir liéu khong gian ...

Ch2 - Hé théng tham chiéu khong gian
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h ';Nguyén tac dau tién

OLam céach nao dé the hién dit liéu do dugc trén
trai dat lén ban do.

11Céch nao dé mé hinh hoa trai dat dé moi thu
trén trai dat déu duoc thé hién trén ban do.

1Céch nao d¢ thong tin 3 chiéu (chiéu dai, chiéu
rong va chi€u cao) thanh 2 chi€u (chi€u dai va
chiéu rong)

O Pé thyuc hién viée trén -> Lién quan dén khoa
do dac (geodesy).

Ch2 - Hé théng tham chiéu khong gian

8/16/16



Khoa do dac

dLa géc ctia viéc tao ban dd va phan tich dir li¢u
khong gian.

La khoa hoc nghién ctru cach do dac hinh dang
va kich thudce cua trai dat.

O Nha do dac ludn ludn cb ging ap dung cac mo
hinh toan dé tang do chinh x&c hinh dang cua
trai dat.

2> Gitip 1am cac ban d6 tot hon

Ch2 - Hé théng tham chiéu khong gian

Céc nha do dac lam viéc voi gi?

O Trai dat (Earth)
JThé dia cau (Geoid)

VA cac mo hinh hoa trai dat (Ellipsoids va
Spheroids)

Ch2 - Hé théng tham chiéu khong gian
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" Tr4i dat (Barth)

LA cai ... chung ta séng trén no
O Nhung n6 khéng phai 1a hinh cau hoic elip

N6 qua phirc tap dé mé hinh hoa mot cach
chinh xac no

Ch2 - Hé théng tham chiéu khong gian

"~ Thé dia cAu (Geoid)

O La mot bé mat hap dan bang nhau cua trai dat

01C6 rat nhiéu thé dia cau

Mot thé dia cau thuong du:qg: su dung tai diém
trung binh cua muc nudc bién.

1 Thé dia cau la it phire tap hon trai dat, nhung
van kho khin trong viéc mo hinh héa né.

Ch2 - Hé théng tham chiéu khong gian
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(dang elip/ dang cau)

1 Cac mo hinh hoa trai dat dua vé cac dang Elip
va dang hinh cau.

Vi mot ban dd, dang Ellipsoid / Spheroid
duoc chap nhan 1a pht hop nhat voi qua dia
cau tai vi tri 1am ban d6 do.

Vi du voi ban d6 thé gioi, elippsoid thich hop
nhat dé mo ta toan bo qua dia cau.

Ch2 - Hé théng tham chiéu khong gian

“M&i quan hé giita trai dat, thé dia cAu, va ellipsoid

Bé mat dia hinh

BE MAT TRAI DAT
Peter H. Dana 9/1/94
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Ellipsoid %Iobally best
tl

e geoid

Region of

best fit Ellipsoid regionally

best fitting to the
geoid
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Céc elippsoid dd dugc sir dung cho cac ban do Viét
nam

O Everest ellipsoid

0 Clarke ellipsoid

O Krassovsky ellipsoid

1 World Geodetic Spheroid 1984 (WGS84)
C6 100 elippsoid cho trai dat.

Ch2 - Hé théng tham chiéu khong gian
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"~ Mbt Elippsoid

2114 mot d6i tuong 3 chiéu

1 Phép do trén mdt Elippsoid dugc tao boi vi do
- latitude (= north/south) va kinh do -
longtitude (= east/west)

ODé thuan tién:
20 tng v61 north/south 1a duong xich dao.

20 tng v6i east/west kinh tuyén Greenwich (GMT),
English

Ch2 - Hé théng tham chiéu khong gian

Kinh do va vi do

DPuong kinh do (Kinh tuyéy)
N

vl T
S /f‘ ' \\
Pham vi: 180°W - 0° - 180°E ’. 45°N 60°E
Duong vi do (Vi tuyén ‘
N g
W @ E A\
S

| (0°N, 0°E)
Pham vi: 90°S - 0°- 90°N puong xich dao, Puong kinh tuyén goc
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'Kinh do va vi do

Vido (¢): 1a goc tao bdi
duong thang né1 diém A

R

d6 voi tam hinh cau va
mit phang xich dao
Kinh do(1): 1a goc tao
bai mat phang kinh
tuyén di qua diém d6 va
kinh tuyén goc

s
1G. 4-1. Definition sketch for g phic c¢ The plane of the
reenwich meridian is shown cross-hatched. Meridians are great circles,
wallels are small circles. Geographic coordinates of point P are defined
y the angles ¢ (latitude) and A (longitude). The co-latitude ¥ =90 - ¢.

“Cac bién cua Elipsoid

Pole

Truc phu = Ban Kinh tir tim téi cuc = b
(WGS-84 value = 6356752.3142 meters)

Truc chinh = Ban kinh tir tim téi
dwong xich dao = a

(WGS-84 value =6378137.0 meters)

Pé det =f=(a-bya
(WGS-84 value = 1/298.257223563)

P 6 1éch tim binh phwong =2 = 2f.f~2
(WGS-84 value = 0.00669437999013)

CAC BIEN CUA ELIPSOID

Poter H. Dana 91794




/ 14
lay Zal ° © ? 14
Mot so ellipsoid str dung chinh
oA N '
Nim Tén ellipsoid Chicu dai tryc by d(i.
Truc dai (a) Truc ngang (b)
1980 GRS80 6378137 6356752.3 1/298.25’
1972 WGS72 6378135 6356750.5 1/298.2¢
1940 Krasovsky 6378245 6356863.0 1/298.:
1924 International 6378388 6356911.9 1729
1880 Clack 1880 6378249.1 6356514.9 1/293.4¢
1886 Clack 1866 6378206.4 6356583.8 1/294.9¢
1 e e Y Y
1841 Bessel 6377397.2 6356079.0 1/299.1¢

Ch2 - Hé théng tham chiéu khong gian

Mbc toa do (datum)

0 Mébc toa do can duogc dinh nghia dé cho phép thuc hi¢n
cac phép do trén trai dat tuong trng v&1 mot vi tri trén
ellipsoid.

0 Mobc toa d§ dinh nghia kich thudc va hinh dang cua trai
dat voi goc va huong cua toa d h¢ thong dugc st dung
trén ban do.

2 C6 1000 mdc toa dd cho trai dat — hau hét mdi nude cd
mot hodc nhiéu moc toa dJ riéng.

Ch2 - Hé théng tham chiéu khong gian
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"Hé toa d0 Vietnam

O Puogc xay dung 1an dau tién boi nguoi Phap
nam 1887

Bay gid ban co thé tim:

1 Pulkovo

O Indian

CHanoi 72

OWGS 84

VN 2000

Ch2 - Hé théng tham chiéu khong gian

Mot moc toa do cod

-1 Thong tin li€én quan dén Real world ™
vi tri dugce dinh nghia ;% Map
trong céc bién ctia moc. ;"

1 La mdt vi tri ba chiéu. LN
1 C6 thé dugc chiéu t6i %s_pio@ml L
khong gian hai chiéu.

. A i X Spheroid
21 Co rat nhiéu phép chiéu P

Ch2 - Hé théng tham chiéu khong gian
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Co s& phép chiéu

CBé mit trai dat 1a xap xi dang cau
1 Néu mot phan bé mit trai dat duoc chiéu toi
mat phang thi no s€ bi bién dang

Ch2 - Hé théng tham chiéu khong gian

Phép chiéu ban d6

\\ close to the size and
shape of the Earth)

Sysematie consp,., Theo McDonnell

O,
Az:ruh" or o

Unrotling” or
Development

PROJECTION

FIG 1-1 Evolution of a map projection. In some cases a geometric projection
to a developable surface is involved, but usually the term cylindrical, conic, or
azimuthal is used to classify a projection which only resembles such a case. The
dashed arrow shows this possibility.

Ch2 - Hé théng tham chiéu khong gian
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- Phép chiéu ban dd dugc xac
dinh béi mot ham quan hé
giita cac diém (x,y) trén bé
mit phang (map) va (¢,\)
trén globe ma mdi cip (x,y)
tuong tng v6i duy nhat mot
cap (¢,\) va nguoc lai

¢ = latitude
A = longitude
ax = f(p,\)

Hy = g(o,M)

Ch2 - Hé théng tham chiéu khong gian

Mot vai khai niém

0 Gia s trai dat duge coi nhu mot mat ciu

2 Kinh tgyén (meridian) miéu ta kinh d¢ (longtitude) cua
mot diém

0 Vi tuyén (Parallel) miéu ta vi do (lattitude) cia mot diém

- Giao cac duong kinh do va vi do tao thanh mot luéi dia ly
(graticule)

J DBuong xicl} dao (great,circle) dugc hinhvthémh boi giao
di€ém cua bé mat trai dat véi mot mat phang di qua trung

tam cia trai dat (= duong bay ngan nhét).

Ch2 - Hé théng tham chiéu khong gian
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[
Phép chi€u ban do

Ban do phang
Toa dj Pé cac: x,y
(Easting & Northing)

Bé mat cong trai dat
Toa d¢ dia ly: ¢, A
(Latitude & Longitude)

o

H H
&

S

=

Earth t61 Globe td1 Map

—

Ch2 - Hé théng tham chiéu khong gian

Ty 1¢ ban db: Phép chiéu ban do:
Miéu ta boi phan sb Hé s6 ty 1&
_ Globe distance _ Map distance
Earth distance Globe distance
d: 1:24000 vd: 0.9996

8/16/16
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Phép chiéu bién dang ->Ban d6 bién dang

Mot s6 phép chiéu bién dang hinh dang
Mot s6 phéo chiéu bién dang dién tich
Mot s6 phép chiéu bién dang khoang cach
Mot s6 phép chiéu bién dang hudng

-1 Can lya chon phép chiéu khi sir dung trong
truong hop cu the.

Ch2 - Hé théng tham chiéu khong gian

"~ Diic trung Tissot

O La mot 6 vudng nho cia ludi dia Iy ma bi bién
dang cua kich thudc va’/hodc hinh dang béi
phép chiéu

N6 duoc dung dé danh gia truc quan hiéu qua
cua phép chiéu

Ch2 - Hé théng tham chiéu khong gian
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- Phép chiéu bang dién tich (Equal Area)

21 Dién tich cta déc trung
Tissot trén bé mit 13 giéng
trén globe

2 Do do, hinh dang s€ bi thay
doi

Area - I Area I

Globe Map

Ch2 - Hé théng tham chiéu khong gian

"Phép chiéu bao toan hinh (conformal)

L Hinh déng cua dic trung Tissot trén bé mat 1a
giong nhu trén globe
Do d6, dién tich thay do6i

Globe Map

Ch2 - Hé théng tham chiéu khong gian
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- Phép chiéu cach déu (Equidistant)

P06 dai cua dic trung Tissot 1 khong thay do6i
theo mot hudong

Globe Map

Ch2 - Hé théng tham chiéu khong gian

‘Biéu dién bé mat 1én ban do

0 Biéu dién bé mit 1én ban dd 1a cahcs ma mat
cau (globe) dugc chiéu 1én

2 Cac kiéu co ban: Goc phuong vi (Azimuthal
hay planar), Hinh n(')ncﬁ(‘Conic), Hinh tru
(cylindrical)

Ch2 - Hé théng tham chiéu khong gian
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Céac phép chicu

Flatienable surfaces

&

Ch2 - Hé théng tham chiéu khong gian

"~ Duong chuén (Standard line)

O Pudng chuan 1a mot duong thang co chiéu dai
la giong nhau trén globe va trén ban do

'S e

Ch2 - Hé théng tham chiéu khong gian
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N
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ﬁPhép chiéu goc phuong vi

Ludi dia ly dugce chiéu
vao mat ti€p xuc hodc

mit cét
Bién dang ting dan tir vi
tri tdm Orly one pois of $e :";
Thuong dung cho cac kg for he projecion
ban do6 cua vung cuc TN
iammn g
“ )
N
Polar Oblique

(a) PROJECTION ONTO A DISK

" Phép chiéu hinh try

Luéi hinh try dugc chiéu
vao mot hinh tru

Tiép tuyén cac phép chiéu
ludn ludén c6 mot duong Requiar Sransverse
chuan khong thay doi :

Do bién dang tang dan tir
duong chuan

8/16/16
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0

TTA

"~ Phép chiéu hinh nén

Tangeniial

Duogc chiéu vao mat tiép polar
xuc hoac mat cat cua é ‘\
hinh nén

Bién dang it nhét trén slong one (ngential) o
toan by ban do

I“& y\

e B

Secant polat
{(b) PROJECTION ONTO A CONE

—
72
()
- (FITA
oy

Phép chiéu theo vi tri

Thang dung (regular), Chiéu xién (oblique) va
chi€u ngang (transverse)
Huéjng chiéu ctia bé mit xac dinh boi duong

Regular Yransverse
(4
Lu i
Cylinder
<4 Wuches ’
slong a ine
° Equal spacing for graticule points.
of mesicdians depencs on
the origin lor the projection

8/16/16
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P biene ¥/
5

MGt vai phép chiéu duoc chon

JMercator Projection

Transverse Mercator Projection

1 Lamberts conformal conic projection
- Albers equal area projection

1'Va nhiéu phép chiéu khac...

Dv’\ X ¥
=

Albers equal area conic

Tangeniial

- Phép chiéu hinh nén é%ﬁm’

0 Pudng chuén 1a vi tuyén
0 Béng vé dién tich b Ainlioi i

2 Thuong dung cho atlas

01 Dién tich bao toan trén dién tich

- ég
Secamt  polar
{(b) PROJECTION ONTO A CONE
Albers Equal-Area Conic_ Shape: Some distortion W U.S. maps
7 s Sl ) Area: Preserved #l Some section maps
& ¥ Distance: "“Some distortion of the U.S.

Y Direction: Some distortion

20
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Lambert conformal conic

Hinh non é gy
Bao toan hinh ddng (conformal)
Puong chuan 13 vi tuyén Song ooe argert o
9 \ o {aacang.
Str dung cho atlas, biéu d6 hang t‘
khong A
Puoc sir dung trong ban d6 hang 3 D
42
Obiique polar
Secamt polatr

(b) PROJECTION ONTO A CONE

Lambert Conformai Conic Shape: Preserved W 7Y, and 15' quad
- - Area: Some distortion maps for 32 states in
Distance: Some distortion the US.
Direction: Some distortion B State base maps

Mercator projection

Hinh tru
. . Regular

Puong chuan la duong xich d

Duong kinh tuyén thang dung

Béo toan hinh

| 5 X A e ¥
Dung cho ban do thé gidi - Wuches
slong a ne

;wer.cam' Shape: Preserved 8 Navigational maps
FiF =3 \? ] T Area: Distortion increases toward poles B Time zone maps
b . [, {f‘ Distance: Distortion increases from Equator
: SRS, ) — or secant latitudes
B I ] Direction: Straight lines represent constant
. ; compass bearing
TITMTIN LT

21



Tranverse Mercator

Hinh tru
Bao toan hinh

Transverse Mercator

Dao nguoc (xoay 90 do)
Pudng chuan 1a duong kinh

Shape:
Area:

Distance:
Direction:

(@D

FTransverse

Dung cho céc ban do khu vuc

t

Equasl spacing for graticuile points.
Specing of meridians depends on
the origin jor the peojection

Preserved | 7'/2 and 15'
Distortion increases away from quadrangle maps
Central Meridian for 22 states within
Distortion similar to area the U.S.

Some distortion

8 Maps of North
America

vao thé ky 16
60 miii (zone)

Pon vi do bang meter

va eastings

(cé gié tri 500000 m)

Mercator di lap ra phép chiéu
M&i zone 13 6° rong (~ 660,000
m) va chay tir 80° S téi 84° N
Cac toa do st dung la northings
O ban ciu bic, northing dwgc

do tir dwong xich dao, eastings
tir duwong kinh tuyén trung tim

N
o2,

—/\\‘gm\'b
P %..

= s
o=

- g

R
]

=
o
T
[~
A
o
P

=

oﬁﬁ

8/16/16
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300,000 m E 500,000 mE 800,000 m E

(-]
%

v ° e’ ¢ Portion of graticule with
c) 108 102

Fieure 4.9 Reference systems for global extents. (a) Universal

Bin dd chwa diing ky toa do. Bo bién dua Bin db trong tu da duoc dang kY toa
trén Lambert Conformal Conic, trong khi d6 dua trén hé .u chiéu Lambert ’
song suoi dua trén Polyconic projection, v c quy

ranh giéi dwa trén Mercator

Conformal Conic.

8/16/16
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U Hinh dang trdi ddt rdt phiic tap. Ban do nay chi ra do léch ciia geoid ti hinh dang don
gidn hon. World Geodetic Data System ellipsoid nam 1984. Mién ciia do léch nam tiv 75
m (mau do) -New Guinea dén 104 m (mau tim, & An dé duong). Source: U.S. National
Geodetic Survey.

Ch2 - Hé théng tham chiéu khong gian

(coordinate system)

2 Quyét dinh vi tri bat dau va do moi thir nd ¢6
D Toa do hé théng c6 thé chon:

JLatitude va longitude (d9, phut, gidy)

dDang ludi (nhu UTM, UPS, Gaussian)
O Toa do hé théng co:

OMbc

“Pon vi do ludong

JHuong

J(Pham vi)

Ch2 - Hé théng tham chiéu khong gian
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Hé thong toa do

L Hé thdng toa d6 hai chiéu duoc dinh nghia boi
mot cap truc (X,y) truc giao v&€ qua mdt goc.

Y

Origin

(XooYo)

Ch2 - Hé théng tham chiéu khong gian

’Hé théng toa do duoc sd tai VN

O Latitude / Longitude (geographic)
) Gaussian Grid
JUTM Grid

JLocal Coordinate Systems (cho cac ban d6
riéng nhu cac ban do vé du lich ...)

Ch2 - Hé théng tham chiéu khong gian
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Ch2 - Hé théng tham chiéu khéng gian 51

" Hé quy chiéu VN2000

O Trude khi c6 VN2000, Viét nam tirng str dung
Ellipsoid Clark do Phap xay dung cho vung
Dong Duong, Ellipsoid Everest cua My cho
vung Nam A, Ellipsoid Kravsoky ctia Lién x6
(HN 72)

VN 2000 13 hé quy chiéu WGS-84
OBan truc 16n a=6378137,0 m
D¢ det £=1:298,257223563
0Goc dat tai Vién Dia chinh VN

Ch2 - Hé théng tham chiéu khong gian
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"Hé qui chiéu VN 2000

J Ludi chiéu hinh nén cho ban d6 1/1.000.000

O Luéi chiéu tru ngang dong goc UTM véi mui
chiéu 6° cho ban do dia hinh, ban d6 nén, ban
d6 hanh chinh quéc gia & ti 1 1/500.000 dén
1/25.000

O Luéi chiéu tru ngang dong goc UTM véi mui
chiéu 3° cho ban db dia hinh, ban dd nén, ban
d6 hanh chinh qudc gia tir 1/10.000 t&i 1/2.000

Ch2 - Hé théng tham chiéu khong gian

Ty 16 ban db 1a gi?

- Ty 1€ ban d6 chi murc d6 thu nho cua ban do6 so voi thyc té. Can phai
co mot ty 16 ban do thich hop va thong nhat cho cac d6i tuong dia ly
trong mot CSDL GIS. Tuy theo quy mo, tinh chit cia ban do dé
chon ty ié thich hop.

O Ty 1& cia mot ban d6 phuy thude vao 1u0ng thong tin va d6 16n cua vung s&
dugc thé hién trén ban do. Ban do ¢ ty 16 1on sé trinh bay cac dac tinh dia
1y mot cach chi tiét hon nhung chi thé hién dugc viing nho hon vi s6 thu
nho cia ban do 1én hon. (vd: ban dotylé 1: 10000) Ban do co ty 18 nho
(1:250000) co thé trinh bay dugc mot vung rong 16n nhung mirc do thé
hién chi tiét s& nho hon vi hé s6 thu nho s& 16n hon.

C6 3 cach thé hién ty 1&

1. Thanh ty 1&

2. M ta ty 1& bang 1oi

3. Miéu ta bing phéan sé

Ch2 - Hé théng tham chiéu khong gian
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Ty 18 ban do

S, = Map scale
D, = Map distance
D

g = Ground distance

S, = Photo scale
f = Focal length
H = Flying height

Ty 1¢ ban do Ty 1¢ anh hang khong

ng tham chi€u khong gian

o S0 100 150

200 250 Kilometers

Thanh ty 1&

Ch2 - Hé théng tham chiéu khong gian
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0 Ty 18 bang 10i: ty 16 cia mot ban dd ma thé hién mbi
quan h¢ gitra khoang céch trén ban do va khodng cach
trén bé mat trai dat dugc st dung bang 1o1.

Vidu: ‘Mot cm dai dién cho 10 km’

1 Phan s6 miéu ta: ty 1€ cia mdt khoang cach trén ban do
vo1 mot khoang cach tuong duong duge do cuing mot don
vi trén bé mat Trai dat
Vi du:

Mot ty 1€ ban do 1:50 Q00 c6 nghia 1a mot cm trén ban do
bang 50 000 cm trén bé mat Trai dat.

Ch2 - Hé théng tham chiéu khong gian

0 Murc d chi tiét cua dir liéu khong gian
Ty 18 dia phuong Ty 18 qubc gia
Ty & I6n T 18 nhd Su khéac nhau

Nl

Ch2 - Hé théng tham chiéu khong gian
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1:200,000 1:80,000,000

Pacific Ocean

Ch2 - Hé théng tham chiéu khong gian

D@ phﬁn glél 18‘1 gi? (Hé théng vién théam)

1. Mot vung dugc thé hién b?mg mot pixel trén anh

m = Cay
= W = Nud
= c
=
0 = May

(xy) (square cells)

30 m

D0 phan giai khong gian

Ch2 - Hé théng tham chiéu khong gian
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D@ phﬁn glél 18‘1 gi? (Hé théng vién tham)

2. B0 phan giai Phé: I\Ihfrng phan ctia phd dién tir ma dugc
do badi h¢ thong vien tham.
.Landsat TM: blue, green, red, nir, mir, tir
.SPOT: gidi séng nhin thdy, green, red, ir

3. D§ phan giai vé thoi gian (Chu ky): tan s6 xudt hign ma
cac énh duogc thu :[hélp tz{i cung mdt vung trén bé mat cta
Trai dat boi hé thong vien tham.
.Landsat TM: 16 ngay
SPOT: 28 ngay

Ch2 - Hé théng tham chiéu khong gian

D@ phﬁn glél 18‘1 gi? (Hé théng vién théam)

0 4. Sy chi tiét cua cic ban d6 ma mé ta vi tri va hinh dang
cua céac doi tugng dia 1y.

~

T¥ 1& dia phuong Ty 1& qubc gia

Ty & I6n Ty & nhd Su khac nhau
P phan gidi cao D) phan giai thip hon

Ch2 - Hé théng tham chiéu khong gian
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