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TOMTdAT

Hi' n nay s d ng may bay khong g B4 cos d n g nhv tam ch p b3ag cong ngh GNSS chinh xac
dfn tt nén ph bi/h trong thanhdp bin ™ L'a hinh't I I n. Con%ng nay gip gim thid ti/h ¢ iloY

h L \wh kh ng cH][nh mu HIL,  t En gicrn@(ntlgud gauh i gian cong &c. Bai b4do nghién a
phan tich 3 cong ngh nh v tam ch p ph bi/h 1~ _ngltfoi gidn th ¢ (RTK) v i trtm Cors, RTK yi

trdm ¢ H” ngh,cahangbRT K2 v, nngIoI Ls a u\Aé(oa’mgm'éntthtl n cho linh hét
vaphuhp . inne ¢ déhg trong nghlen @ lamaybaychpnh kh * i@ DIh Rhahtom 4
RTKtreanmw khdong gian x « T h anh VvVOon,nht PVQVan hNdml@rq nati ph€hng
phap nghiéncu ¢ B¢inhka h th' ' n g nhiv co trén thl} b, Qkinkhénggiaca iL n& Lo
vE khfntng a @s It m)baylchp/malachn p h ehn hvpphuﬁhpp K} gul ¢ a nghién

¢ ulamtquy trinh cong nghphan tich cac. dI| u flL v Woaclin gifi p hn@ p tart ch p cho

phu h p'va an toansli” u cho hanh H bin l, n.

Tpkhoa:B[n “ I'a h 3 frih, GNES) RTK, PPK, UAV

1.nHwvbh QU

Nh ngli 2 ch Wbhichpt @n8yi b ay ilkikésndgn gnngl¥etam chp bag h L'nh
vitandu GNSS tmho nlje khth@ nh(Michael Blake2 020; Wi ngtra, 2020)
toan cao vi khoéngfo can b k: thud L i “n§ adV][imb Hinhng v%ng kh-Wkhtn,
Titkimthi gi an, Hkanhgu qif £ i @ kisnuh ¢ Uch cfn v Wh \VIKiVkh tra). C6 3
ph€hng npvhtdmpchginhgca m&y bay ikh®8mnglngephiGighaghiphsp L
trdm Cors GNSS ( Net wor knh RO tg)t ¢ th pvhi-®Hm o’ hip g pD-RTK2,

p h€hn g npwhisngx ¥ysauPPK;Mi p h€hn@coptm&p @&h, Lrch v khac nhau,
'WL[m blo yéu ¢u cho thanhdp bin ™ £ | |, n nén trong nghién @ nay € phan tich la ch n ch]L,
'nhvtamchph ply.

2Ph€ehng ph8pm nghi°n ¢
2.1.Khu vxc nghién ou

Hinh 1. Khuxc nghitnou x « Thanh V @\fgbfh Goegley29200

" Tac g lién hv
Email: trantrunganh@humg.edu.vn

ngu


mailto:trantrunganh@humg.edu.vn

Ving nghién cu lamtkhuv ¢ ca hinki trung du, gim vi khdng 200ha khu vc xa Thanh Van,
TP Vonh Y°npatnhr VoghttRBamyod vtrikidn g 2 1 A 2 0v' 0ébROSRB5'TI"E
L ki nh n.caotungbimg akhuvcnayvaokhpngt 3 0 mMhE0msovimc W ,'a L
hinhgmmtphfn d ©n Hitrég, e6vong b ©.€

2.2.Thu thop sXIiMi

Thib bay k h™ithigc amjjciim t i 76,8% th phfn trén th]gi i (Sally French2019) va
Vit Nam t h3 h 4mtg phpj i, nén fronggthc aghiim ching t6i dung tit b Dji Phantom
4 RTK. Céc théng'sc h[n b a Dji Phantom 4RTK (Dji, 2020§°an: kiwi cihtcanh tfh g_ ndig m 4
Lng othg h391g.,.c KB5ORFM@NESEhutin hu ‘lc@h th ngv tinh GPS L1/L2,
GLONASS L1/ L2, Bei Du BdlhBrrh ﬁ‘@ttdtlﬁieoIR'E"MsaiiEﬂung L
p h €h ncgo 115cm+1ppm, Rwb=ag Icm+1ppm. May ¢hp [nh Dji FC6310Rvi  k 2 o im[ng nde
[nh 5472x3648=20 tru WMth[nh,tiéuc ¢ 'nh 9mm (t €hng _likrhag ghin23Bmmh so v
Kholng cach Kt n'igi a Q@ khiwvi va may baytheolythdy |/hn 7L km (t riGkmptlyb3 nh d€
thy ¢ "alhinh khu vc.

Chungtéisd ng2chig,bay 2 Eao kh§8c nddagw]n itda Chrsqvngeonet, 2020)
nh€eng khtng tdhtionv@tin bi b vagai kihdgn  thigdéig, vy n°n chidgg t i L«
p h<€hn g nphtgpd tbrag RTKyitrdn c'hgahdngBRTK2 v ph4@mnlgngph&p L
X lysau PPKvitrdm c'hgaénthba | ° Sou'tch ckoilitFidsad thl & hiu 5Hz
(0.2s), thutinhiut 0 2h 04 6/h1.02HM 4156@MT 8N djdlph tram v' “rg b th i gian
v ibaychp.Céacsliuthuttp v " o ng~ y carBtibdy Eega0 L €

Bng 1. C§c dnkz5Xiilg khu ttxo ngloMn THanh Van.

Méy ChiQicao| S [T c | lic 0 nhv RTK n'nhv RTK n‘nh\} PPK.| Th igian cong tac.a
bay baychp / | [nh| baychp v itrtm Cors % ittnD- |[StrLo UAV ngay 05/6/2020.
phangii |ch p| (m/s) ; DTK2 phase (GMT+0)

Khong k1 n i . N .
1 | 150m/4cm| 220 6 I e Co 3669 0 2 h 2 0 60521h. 3630
2 |100mi2.7cn| 403| 5 Kho’ﬁgéln ' Khong 5075 |02 h 1 8460220h. 32500

23.Ph©n t2ab @awanb&b8c ph_ Mhhnvighme@Ep L

Ngoainhng ®h d¢hung Mhcang8toph&@hugmeipthimil ph€hng ph§p
conconhn ghoLVihi sau L Oy :

2. 3. 1. PhimhJviigg e th\g Wetwbrk RTK tdm ckpd nh UAV wi tt m Cors
Céc h th ng tim tham chili liénf ¢ “t nlg ®u/phat d li" u i chinh GNSS vitfns 1Hztc la1l

gayco1frl o lidu ‘lcuyr Li Yggai mt er net (Jvgnag entSrye th,a y2itk2h0)n gl n g

1&i.
. u @i

-Cung dpt a , tcthichotam chpnh.

-Trto t @inhkth2 nh  x &g tc atidp véiohdng'snh ch p.

-KhonggnpHi t h °cm Iysss®ta . tam chp.

-Khéngdn fu. t%® ¢ ke hso ° idang

- Kholng cach h&t I, ng kha | n (c6 th ° A vaichc km) t trtm Cors.

Nh'e Wi

- MHi nhiQu th i gian K} n"iva kh itlb.

- CFn phi ¢6 sim K} n i mthg internet va mua dnh v ¢ a bén cunglgh h th ng i Cors.

-Ph thu cvao mt | ttUm Cors va khong ¢hl, ng trong gii quy/Ts ¢ vQtruyQ .

-Tinhiu cl,’ i chinh v i tfn St 1Hz ¢ a h th' ng tim Cors cung vi | tt. ¢ a nmthg internet 3G/4G
c h€a_nlgs8’pyéu ¢u "nhv chinh xac cho UAV (tc , Baychp 't rig €©5-7m/s).

-Khéngch L, ngcésliu L'o Wamminhchng v 3 | Jh° i hapngahdctiy Cors.

S


http://thedronegirl.com/author/sallyannfrench/

-Coth\gHps ¢ k hi 'mhga  tcthi  { nglH®.

-t cac hé thong GNSS X

UAV ﬁ‘ =
Phantom 4RTK : o

s6 cai chinh RTK
qua mang internet

|
’

ERENEEEDR
EENRNEEN
ANREEEREN
ENEEEEEE
EEEEEENE
ENEEEEEE

Hinh Ph_ _ n g MpWW8npch\i cho UAV bng Network RTK (ngth: Escadrone.com, 2020).
2. 3. 2. Phimhviigg gr th§ RTK Eam chpd nh UAV witt m  cg Lhg b D-RTK2

nnhvtdmchp t heo ph€hnigbnp ko' &png R DRTKR ¢ a hdng ang v i may bay
Phantom 4RTK la mt gili phapch L ng, cactinhiudi ch2 nh nhagit cthh Jpitg} L €
b bay va tinh toan ngatth i Wb ¢h p [nh.

smfims  cic hé thong GNSS \\

Sé cai chinh RTK
qua tin hiéu ndi bé

Tram co sé
D-RTK2

-

H3 nh 3. Phmhviam chp bhd PAVIbng RTKwitt m cg Lhg b D-RTK2 (ngith:
Escadrone.com, 2020).

_ u ot

-Cung &t a , tcthichotam chp[nh.

-Trto t @intketh2 nh  x & odtc atidp véioghdng'snh ch p.

-Ch Lng t rnbwntgm dchp.

-Khong ¢dnphlit h ° mcxo ¥esauta , tamchp.

-CothwWh tr baychpvis thamgiacamdhinhsbQmtb €t o bayt Hidnhokttheo
nQ | tao QmH “alhinh).

Nh'e Wb

- MHi nhiQu th i gian K} n"iva kh itlb.

-PHI ful t%e ¢ KW nglh hang (thém chi phi).

-Phdmvihot | nghay khdng cach khong dai (vaikm)fic  t h L mggi at® Q khiwd va thi}
b bay /ffn h “hg€a ‘al h ¥mkhink n g Igtimhgu déchinhtcthit a  thmchp.

-KhtngUsg ©u [ o W&m minh chng.

-CothwgHbs ¢ khi 'mh§a  tcthi



2. 3. 3. Phhhviigng >p h yptanichpd nh PPK

Gi[i p hn@ p PAK cho phép sd ngthit b lamtfm c'hg ashdngth3, | €u HRtfrk hi ¢ i L
sudl thu tin hiu ¢fn QLY i thiwl 5Hz (0.2s mt tr L' o W[ bfo | Ehinh xac ni suy tam chp [nh.
Ph€hng pHémptgRRish@x | T t r o n\y Spchha g tam chp. Tam chp [nh
L ‘& ghinkhlacchpln h  cchinhixac thp, ¢n thay th]trong qué trinh X Iy trén pFn mQn ~ [[rth
sau khi @ tam chp ‘lc§ili bRag PPK.

- cic hé thong GNSS tép Rinex }23 f:&?gf:

cl;qp anh

Rean

\ /

Khong cAn két ndi gira
diém co sé va UAV

Piém
o SO

/
¢

(a) Trén thire dia Xir ly PPK

(b) Trong phong

H3 nh 4. PhmhVviam chp bh® PAVIbng PPK (ng@h: Escadrone.com, 2020).
. u ot

-Titki mthigianchoq b viquatrinhikgkni 2t hhn.

-Thilpldp tim  ¢" Hd d&ing, khéngfn K n'iv, i thi/f b bay.

-n®gtnay hhn ph€ehng phg&phuRTK *ag ctihilumdb thdhg tin §
chinh GNSS trongthigiant cth i. C6tt e h2 nh x §c h hAh RITIEM v 3L iQréagy vk
lyf a , tmchp.

-Phmvihot nlg x a h hfmtht rkdh hggBa tledn ¢ hvathil b bay.

-Chophéplinhhg h hn k pdokhdrgyn ki h i thi/p b ngod vi.

-Leds i ugc Wam minh chng.

Nh'e Whi

-Cfnthém thigianx lyt a , tdm ch p sau khi bay ¢tp.

-Quytrinhd mab | ivQ¥ngh h quychih do “tchca®yn I&'h nis ng khu bay chp | n.

2.4.Xay dxng quy trinh céng ngiv

Trong quy trinh hinh 5 thi thao tddkth ¢ "all k h i'nhk& ctamichpga ph<€hnghvphg§p L
L ngthigianthc RTKcoyéufucaoh hn P FK [MBokgnithéngsit , ¢, n ph€hng pht
U'nhv L, ng x ly sau PPK khéng cé yéFeginhu. Pdnx | T trong ph, ng ths3 ph<€hn
khéngplficanthip t h°m, ¢, n ph<€hng Yk khaBaPdongtphcth. VB QL ci ng Lo
‘LOy W s&@8h2bh x8c, ph €mMhongbadngay troRGIgKA trinh bay phhi tam
chp G, ¢h2 nhnhw@ & Saofligii Fi xed hay Float; C,n ph€hng ph
bao ngay, chco thakiwh s g 8Hinh Xacaukhix | T ,  @hinh xa& tam ¢hp Iac bay kha thd ch
L%  d&h2nhnhwsugt Tl

Trong nghién cu nay, ching t6i kh s o EHhinh Xac thong qua sai § a cac ligili ‘nkiv n h €
trong 4ng:

B'ng 2. K@n s a ghinh Xac
Cg&c,ch n'nhv RTK n'nhv PPK
Tr ekhi |Kiwhtrald} n ithc‘mg,sﬂt.t_ trlm c'hy, is QU
bag/ chp khivd va may bay, cac‘Wh traphcy an toan
- bay, thifk/lb ay , nkigac Lklwh c' h

Cac kwih tra phc v, an toan bay, th}
klboay, ‘nkigc LMh ch

Tt:%”hgb‘ll“a Kiwh so&th2lh hnhwdmchp |KhongkMh s o 8t 2 b h'nhw §
ch p y Fixed/Float, Kith soat an toan bay ch. tdm ch p, kivkh soéat an toan bay cp.




C8§c,ch n'nhv RTK n'nhv PPK
K/} qubay| Kiwhtrachil “hgEhh, L &nhlUnhpv { Kiwhtrachi "hgEhh, L §n
ch p tam ch p s I'nhv tdm chp
Tighx ly R . R X ly sau PPK:li gi[i Fixed/Float,
L dnh Khong gn  x Bicthetn L'Snh dil6hvsamiphase ante
Lién K] binh . . . }
sai ki i [nh Saist r ung pah @mrcigp. t Sais t r ung pah @mrcigp.

K/fqu ¢ a n, I'chtd ¢ Bhckh tigichjmky HIL  |n, [chtd ¢ Bickh digichimHy Hi
L dnh (Juli8n Tomagt?Kk (Juli8n Tomagt 2

T"'— rbh thing
(timestamp)

b3nh sai

c——

Hinh 5. Quy trinh cong ng. 8 nh UAV wi Mt vitam ch\p RTK/PPK
Saist rung ph€hn gctihhrthemodngbé():h L €
B
YO 'YO —— L p ¢ Q)

Tr on dglathiQX chiuY, chiqZcata L thmchp; YD "YOasaiSt r ungg@at&hn
ch ptheoch@utth i;nlas [nhchp (S tamchp ‘lc€nbVv);

Ngodiracoth. § nh dgit 8 usa@i pah @mrcigp tlc€nb v blag RTK va PPK theo cong
th ¢ (2):
'Y YO B @)

Trongrklata K kK8cnhiRag phehnnpv BTK8epclata kK §cnhiRag phe€ehng
p h § ph VIPPK;
3. KJ} qul va th[o ludn

KJI qul th ¢ nghi m bay chp [nh bRag Dji Phantom 4RTKkhux x « Thanh VOmh TP Vognh
Vonh Ph ¥da m\rithéay trong fng 3 va hinh 6. Chang téi th nghim® cung khu v, bay

b3ag 2 méay bay 2 , tao khac nhau, may bay & , taobayl 5 0 m 'ntiv RTK tdm chp v, i trtm
c h Usng b ¢ ahéang va di c[ PPK, may bay's2  Eao bay 100m cH’ nh v tam chp bag x ly



sau PPK. Qué trinh xly sau PPK Bag pfn m@n ma ngun m RTKLIB (Tomoji Takasu and support,

2013. X ly lién ki3 kh' i [nh bRag pHn mQn Agisoft MetashapeAgisoft LLC,201§ . n&néhinlyi § L
xac lién K} binh sai khi [n hW it h cacta , tam chp co sai's|, n céd thAtham kifo cach Kith “rhh

thng K &cotig® (Trfn Trung Anh, 2019).

B! ng 3. KX g¥ phantt hi clinh xac ea b vtam chp khu thxc nghiMn xa Thanh Van

Théng May bay § 1 (H=150m) May bay S 2 (H=100m)
n'nhv RTKv itrdm| Kini kh- khbannh |KEni kh- kHhhnnh, kHomg
Cors khéng cho K gul. cho ki qul.
YO "YO T8t pam

n'nhv RTK v, itrm YO YO 18t pé A
ch sng b D-RTK2 YO YO ngtzc;? Khong s d. ng

L i gi[i Fixed 220; L i gi[i Float O;

YO YO 18t méch YO YO m8t mich
n'nhv PPK v itrm YO "YO 8t méon YO "YO 8t méon
¢ h Ssuth YO YO 18t T YO YO @8t ey

L i gili Fixed3668; [ i gili Float 1] L i gi[i Fixed 5073; Li gi[i Float 2;
Sai $ gi atamchp Y0 YO T8t ot
'nh v theo RTK va YO YO T8t 060 Khtng L&8nh g

PPK YO "YO TIBUT I
YO YO 18t ngph
YO YO mdr igls d, ng RTK;
" e | YD YO Tt T Y0 YO mat meof

Lién ki lb_rl1r:]h sai khi o Y0 "YO T8t n&chg d. ng PPK:

YO YO &t nign YO "YO 8t

YO "YO m&gt mégs d, ng PPK;

YO "YO mét néo

a. Tam chup H=150m (RTK, PPK) b. Tam chup H=100m (PPK)

Hinh 6. Tam ckp? nh wa khu thxc nghiMn xa Thanh Van.

Nhch thBf r3a g :  “mhiv RTKLY, i trm Cors khéng chl, ng trong bay ghp o /) k h tn g @
thanhqf ( n g o " i *cc BckhipHargich t r ° mp v RTKv. itrm ¢ 'H'ngh ¢ ahdng B
RTK2 trong khu vc khong | n, thdng thoang thi khén "nb cho K} qul t' t ; nhiv tdm ch p blag PPK
choKrqu L, chinh xacHItt" c[2 m8y bay. cTheyn hmhx &g XLy sau PPK'tt
hhn [tkdh olh BFn$oyi RTK® maybaysi1vi , llc h t rm truhg binh khfng 5cm Q
mHubag, Icm QL ¢ a o ( I[i@uy vGcungFhquy chilu). Lién ki kh' i [nh bRag pFn mQn Agisoft
Metashape.a d 3d liu Qi il tchothanhdpbin “ £ [ | n, n hdthg ragls d ngtam



ch pbagPPKchoRqultt h®nc avo, .phanthsaisSt r ung ptht@hahg sawv binh sai

() Tam cihp Mb Vvb' ng RTK (b) Tam chhp Mb Vb ng PPK
Hinh 7. SaiXt r ung p h_Apdmige Lit c@onbaychp 150m.

@17m
@ 1.36cm
© 1.02cm
© 0.68cm
© 034cm
° 0cm

© -0.34cm

100 m

Hinh 8. SaiXt r u n g n g h tA@mhedihcao bay chp 100m s dAn g mMhMPPK.

4.KJ3 ludh

n'nhvtdmchpchocéongnghl dnh kh®ng | 8¢ € UWVichndm |v Think xac
cao, khongpfib t r 2 \Wh &cng ¢hinh mHb Hilch cfns | “@g il Ak kivil ira) cho nén i}
ki mth igianvacong s’ th ¢ ‘alK}qu phant 2 ¢c hwh€u ‘hihica 3 ph€ehmhy ph&p L
gm ‘Mhv RTKv itrdn Comisv,RTKv itrdm c'H'ngh D-RTK 2 'nhV L hgx lysau
PPK cung viphantich @l ¢ h 2 n h& x g @ tiy tinh hinhthcti nmachn ph<€hng ph&p n" o
tt. TrQokig .m@hinnaycachthngtim Cor s ' cphi@aat iy ¢ h €acslt €
d. ng r ng réi cung vi tfn s thu/phat tinhiuch 1| © 1 Hz trkn°mm Llc h €@ " & £p'mov L
tamchp cho WAWthmchpblag ph®8mpg bgatcthi RTKv itrdm ¢ H ngh
D-RTK2 trong khu vc khéng | n“ ving th ¢ nghim, QLki n théng thoang gia tm  Qu ikhivd va
thi} b baychofqutt , B §pdy&udguthanhdpbin “ £ [ | n, tuy thao tacd th ¢ "alidl
nhiuthi gi an h kn ‘lo@admaditam ¢hp . Bhinh xac caodn ludn trong_tng i [nh
chpgipchoquatrinnxl Tt r ongc phHm glghine P h ‘@hwnlgng p ty Squ PRK
tam ch p cho K} qul L, chinh xac'tt  h [k i @ antoan, khong phthu ¢ vao s k/3 n' i thong sut
trong qua trinh bay, tuy quatrinhk Tt r o nWa g pH¥mtam chp kha dai dong, pte t, W
s | “@gcabayni@,s | “@gmh| nthicothd /i s ai s - tWeo tifituap toam kdich, mg L
cao COtMk/Th pd2 ph<€hng pibr@np c'ReTahdng BRT K2 "'nh'V x lly sau PPK vi
trdm ¢ kg adhdng th 3. Vi ¢ xay d ng quy trinh cong nghchrbch€ h3 nh 5 gliidimgrarh o ng €



L ‘& valinhhétch L ngtrongs d ngbinph § pnhthmchpphthpyvi Qiki nthilb, con
nge,a ¢ Hnadl
Taili" u tham khlo
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Sally,F2&lke&h data proves what we already WKwmawl abhe d
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Tomoji Takasu &if&LsBppert., 22013. Manual

Trfn Trung Anh, Ngaoy, MUnHtKIQBM nGROMIt hXng k=° trMn Lo
RTK trong b3nh sHiii kthhio dKnkhCNUANW §t tri Wn Cing ngh'
s li u n a khitm4g. gNhn,Xubltang[mM4B i nguy°n M| tr€

Wi qt r a,Whadt260s. t he di fference between PPAv aandabRTeK adtr:o |
https:// wi-dgo-na $dkroam’ eppeckc essed 18 July 2020.

ABSTRACT

Analyzing tochoice of the drone's precise positioning center image
point positions for largascale topographic mapping

Tran Trung Anh, Quach Manh Tu&n
1 Hanoi University of Mining and Geology, Vietnam
2 Northern QT Construction and Trade Joint Stock Company, Vietnam

Nowadays, the use of drones using precise GNSS position of images center is becoming more popular in
largescale topographic mapping. This pager introduces to minimize progressively airtliraground

control point, increasing both technical productivity and working time. The research paper analyzes 3
methods: reatime kinematic (RTK) with Cors, RTK with synchronous base station-BTBK2 and post
processing kinematic (PPK) to applied magtice for flexibility and compliance. The case study is the DJI
Phantom 4 RTK drone in Thanh Van commune, Vinh Yen city, Vinh Phuc province, Vietham. Using the
method of studying the characteristics of the positioning system on the device, the spdiiarcof the

object to be drawn, the ability to secure the flying data and to choose the appropriate GNSS positioning
method. The result of the study is a technological wolkflow of analyzing input data to select suitable and
secure images center positiohUAV solutions for the largscale topographic mapping.

Keywords photogrammetry, RTK, PPK, UAV, drone, mapping.
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ERS® H INGH TOANQU CKHOAH CTRCI{Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

X & cnhE | @ g Wikh ng ch][nh ¢n thi} khithanh & bin ™ L
"ahinht! |, nm | thiénRagcdngnghb ay k h™ikhigd n g €
tichhp 'nbv GN'S Sngl
L° VEhY'C Cao “Xng'olé THCHU Hal, Nguy n Ng ¢ Anh?

1T ryn guihsc MY-nTacht, ViM Nam
2Cong ty Cong ngkiSao Vega, \Ki Nam

TOMTAT

M.c L 2anphiéoscunaylax § en hl” ¢s€ “@ g W kih ng ch][nh mHy HI(GCP)ti <€u khi Lo
vEthanh o bfn “ Cahinhtl L nchom | thitnba g m8y b a yildkdd tich fp thirgbe

Lnhvv tinh (UAWUWRTK)L2aoh n"y, ng’ 'y 2lcltahigshdigpitich ntm 202
70hatim t han n~ o cNmppi[nhBRag mayday DJI Phantom 4 RTKL, ¢ ao 1 0 0Whm, 50 Li
L « " dtnhdp Wacan h v " L &chith x4 m& hinbi soQmb  ( DSM) .  CétanhDS M L €
I v~ Ls&ahm2 gh §x Hgyvit €rsnugh p:s @ ng[nh UAV/RTK ma khéng c6 themth

¢ L\WWwh GCP nao, sd ng[nh UAV/IRTK kifh pvi 1, 2, W GCP4K]} qul chosthsyIDEM

L ‘& thanh & v i UAV/RTK khéng s d. n g WWGCP chosaist r un g pthb®b id §.8 am va

LLcao |~ 34.3 cm,ngdayéid§uvRlhéhintgxact Tipnhién, khi/kh pv i Wh L i

GCP thisai'svQl, caoca DSM ~ €dathiing9% vag86% A ¢ -WhBCR. NS d ng3,4

v’ \Bh IGICP, ¢hm3nh’ xdBthint@hn nhméenlg@sbgiskd ng \&h GCP. Do

vdy, s d ngnh UAV/IRTK K/ h pv i  OVEh kH:rig chj[nh mb HIL ¢ h o D BgWeul§g p L

chinh xac thanhp bin “ LCahinh't I | n cho cac m|, thién.

T khoa: UAV/RTK; DSM; GCP; m|, thién; dn ™ L"a hnh.

1. Hovbh Q

Trongnhng nfamL@®Rhbadayhik hing &g &cUny¥ hgr hg@aitrongnt@ | o nh
v.c  n higsatkdth chuyi va bih dthg bQmH “niti ndi 1 a (Derrien, Villeneuve et al. 2015kh[o sét

Uactd , L &nhanhgétnbhia ‘ttf €( Dugonjil Jovan|levil, Peranil
Pytharouli et al. 2017, Rossi, Tanteri et al. 2018)n ©y  c[iiphag h u hi u trprig ko séat va thanh
Ip bin * L'a hinh(Carrivick, Smithe al . 2016, Wi Nibéiklaehakhuwy kca 2019)

hinhnphcth n h € IctBién khai thac gtbg hd-b khai thac thagSayab, Aerden et al. 2018, Nguyen
Quoc Long, Bui Xuan Nam et al. 2019, LaV Canh, Cao Xuan Cuong et al. 2020, Ngu§u c Long
and L °[nha020) KGi ap gng cong ngh UAV, vics d ng c\ghckh rgich]nh m HL
(GCPs) ludnidicin thif WInhv kh'i[nhvQh t a . a p h ‘©hlmdlo v Ehink xac ca méhinh
s bQmHy(DSM) (Taddia, Stecchietal. 2020) t uy nhi °n, ‘cihc ‘efnmgtiigiac® ng v i
vacongsc,tb | °°rc \#hH ®nHichocongnghnay( For | ani , Dal.| GaAdytaag et al
tr 1 °n r»ivimboglahinhphcth nhEakirhadila khuve ‘ttf @db LW L
caicvungsauxa Tomagt 2 k Mo k hbs méhanh&| MhiGEREI9 )k h - dankhin, t h
khong thwth chin ‘lc:e

Gfn L ©y, m8§y “blaigotikhthphighb bmh@v t i nh GNSRIFLURE e m
gifiphaphu 2WgimtiMivics d ng cVBhaGCRYHelliguy 2020) V. ithi/tb U'nhv v tinh
GNSS cho nmk@ethiganthc ( R %K )dhinh xéac ¢ cm, cé tiWhay thJGCPs(Zhang,
Aldana Jague et al. 2018)° n’ c i@a UAV/RTK. Vi'c L § n hc tg2i rBh Lx § c thanisilt L €
thiIb n~ y Tcdh clhié trong nhQu nghiéncugin L ©y .[FaEddicacogis L « t Hpld h |
L \wh kh ng chjva 201 \kh kiwh tra trén mt khu v ¢ th ¢ nghim thanh & DSM bRag céng ngh
UAV/RTK (Fazeli, Samadzadegan et al. 20kf)qul chotisf . € h2 nh x &an cDGQkMmMéL

* Tac gl lien M
Email: levancanh@humg.edu.vn
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Nghién cu ¢ atac gf Ekacovacngs ¢ 1 ng Jkluido tk€ hknhgi
thanh i ‘Lc€ [nh bay chp b i may bay Matric pro c6 tich Ip RTK (Ekaso, Nex et al. 2020 hai
B¢ g hotiinhtxéc DSM

nghiéncu n”~

khéng cao dontd & tinhiugi athi

y

Tuy nhic¢ Mhnin hle

Phant om

4

Wb ¢h p ¢ a maynh va thi
n h a n bkhd ph-c iy may &y UAV/RTK tfih m i
RTikdo g B gk )gi a hath’ tig ch p [nh v i module RTK da t i

tL § nchinhg«acgnd HKinh

VWhilo

RT Kb Hilr ° n
nh€ DJI
ot ch”

m ¢ mm(DJI 2020) Khlo sat kifn £ n gd ng P4K thanhdp bin * L’ a hinh viing ven bbi, tac gi’
Taddiavacngs L « Ykdinh’ ngd ng P4Kc h o

et al. 2020)

p h@® pil Ldoh 2I'n h/h engTaddia, Stecchi

C § cWhIGCPs c6 fn thi} hay khong khi's d. ng UAV/RTK ' « ° ¢tfel i trong cac nghién. a
g tac c I 1 & , /)i Eanhtbayrgle Fnh UAVT b a n
v.i 3 ngthrp@hs d n g Witkh ng ch]nh, chs d ng UAV/RTKvakthpdhai ,
s § n, kehirh xac cac mé hinh DSMs tharp | °Lc:@J} qu ¢ hai nghién cu QLK/T luch raag s d, ng

(Forl ani

Dal |l 6 Ast a

UAV/RTK va UAV/RTK k/Th pv i

cao hh's dknlg GCPs.fuy nhién, cac nghiéruc n ° u
e

kha g pfn g

et

OVih kH:nig ch][nh mb BIL ¢ h o

sau

m! h 3 ghinh Xa& Ms

‘tir'eeth clii a* kiuv ¢ “athinh
¢ h ‘©a umo ap dnggh i c’damdnhgthc thn h“&ac m | thién. Do \dy,

cfn co nghiéncu WE § n h  [onit & rgkdmg UAV/RTK trong cong tac thankf bin * L'a hinh m

L't hi°n,

teor oxnfgh LEsS€ “@gim ckh ng chjfnhf i

L €a ph-€ehaygaothbtgspn xud & Bi u qu cao.
2.Khuv cnghiéncu

Khuv cthcnghimcovtirinmtdhb khaing rpeh2 aanmltt m@n cn Xn Pl ®iung C
t r €n khacthaothaml thién 4 bWthanQulng Ninh,
"& thirth n b \vh ¢higd bl

Ninh. Khuv c LEa
L, sau khai thac va g6¢d ° & €ng | n, di n tich khdn g

(L8Yy

e finhfng bt KLY

70ha,

nén md hinh DSM thankd ‘lc€ ¢ | nhda md hish DEMNguy nQuic L ong a nfich 2020)
107°1829" 107°18'50" 107°19'12" 107°19'34"
=
|
. Khu vuc
> Mo than Béo'Nhi y: ﬂ“:rf
] nghi¢m
D) <
o
a
=
107°1829" ] 107°18'50" l7°l9'12" V 107°1934"
Hinh 1. Vtri khu wc thxc nghMntimYn o Nai .
3. Hecdh dnghim
Thanh Binh sai .
Lyl 1ap diém |-» Tinh khéi anh véi T‘l‘f‘“h Lva
Khao GCP toa A cac truong hop ap chon
sétva Bay do Kl;:p PPK + 0 GCP DSM 1 romg
thiét ké chup | va [ e [ PPK+1GCP | V& L hop ¢
phuong anh ghép anh PPK +2 GCP ‘?ﬁ‘"h_ diém
4 YEINE A an PPK + 3 GCP gia do
an Thiet 13p tam PPK + 4 GCP chinh uck
F»{  tram | chup PPK + 5 GCP &R toi uu
Base
Hinh Qui t r mh Xl 1x § @LkiXng ch¥ nh ¢ n thix
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3.1.Thi/t bl'so dAng

M8y
t heo

s mkb Hi(Base)

bay kil Ragl « ‘gd®ed n gWbhy chpn h'alinhm. Tamnh h "¢ ‘@b v

p hcehlnogg linghh i gian th ¢ (GNSS/PPK) sd, ng mayGNSS Comnav T30@m tm
ESSLd)rbgWLe itha | L/h cacl \h kh ng

chlfnh mkb HIL v © W kdab tral’ i

M&y &t oltil olp c o n

B! ng 1. Thit blso dAng

Thift b

- ar
, - g‘:z
.

DJI Phantom 4 RTK

-

GNSS Comnav T300

Topcon ES 105

chinh |

Thoéng |- May [nh: 20mb/pixcel
s ki |-n'nhvtam[n h :
thud |- n, phan gdfi [nh 2.74cm/pixce

GNG S

chiQu cao bay 100m

-M8y
- n, chi
10mm+
0.5 ppm

Lo GNSS

nh xac: kb b?og
0 ., 5caoqurm;

2

-n,ch2nh
-n,ch?2nh
2 mm + 2 ppm

X 8cC
X(@ dai

3.2. Bay ciAp UAV thu nhond nh

K/Jhotch bay chp

cm/pix. V tri cHllva ilcanhca m§y

m&y bay  phangld MmoftihE cacvt r 2
[nh ligh kQla 75 %, tc |
tng s [nhchp

‘lciT kb ay. ckhir@thc "al, [m Ho

GNSS/PPK yi trim base b HIL " & €vaomcgilitichlgam.

c8c

ti

o

u

ch

c.mgyéua n t
cfu ., Eh2nh cagGlaychm ‘lc®@iTk] m c100msovimiy HL v °  phdngli [bh2.74
b @ag trurg binhxét trén toan khuo WZFm bf'o an toan cho

séuln L, ph d cvaph ngang cacacbc
Bay trung binh_ca may bay 7 m/s."Thg $ ca bay cho toan khu ¢ 1a 4 ca,
‘lcd 892[nh. Tamchpnh "¢ @i vt heo

p heeh b gg xt I sau

3.3. Thanh

3.3.1.

Hinh 3. Mt sXhinhd n h

YedhycL @A imYn ~ o

bpméhinhXlicao DSM v i chighxde mghind

Ph. ng phgp

Ta timchpcalhh "¢ €L o
trén pFn mQn RTKIib 2.4.3 va Aerotas PARTK PPK Adjustments V1.0. Géclin h ° ¢ g8ép H tam
chinh xac va'x ly trén pfn mQn Agisoft Metashape Professional.

M hinh § bQmHug a khu v ¢ nghién cu
ch p UAV/RTK (PPK); KT h p [nh bay chp UAV/RTK v, i

dfn(t 1t
nwe -

th ¢ nghi m thanh &

chjin h ,°

t h e oc GBB/PK Nsgu khi bay. ghtdm[n h ° ¢ xely

legdydng v i

L

Nai

6 ngthmp€ n h € " duaginh bay h
c @ickh tigich]mhvis | '@ g

ttng

5) . rngeHRrlg+ 1 GCP; PPK + 2 GCP; PPK 5EP; PPK + 4 GCP va PPK + 5 GCP.
‘cKiMkh s t r chinhlxac md hinh DSM thankpl  °Lc€ [nh bay chp UAV, trén khu vc

5\ah kit ng ch][nh mH HIL,
cibrauvangl e n tbrbe&tn (gyhin xBt't )
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CEMhLGCP "Ekihira®QL, ch2 nh x §c, Wht IGCPg klmbo4g EHLiZ nh x8§c L «
L&lodh, 4w GCRcondl L « VWhdkfnch v~ L &hirth x4gchc®SN.

3.3.2. hdhinthxacgi § L

nWE § n h  chintBxad'md hinh DSM thangl °lc;® d ngsaist rung ph€hng ( RMSE), t
chosaista  K,Y,Z,XYvaXYZvicactongthc t2nh to8&8n nh+¥€e sau:
N B
YOy — 1)
N B
Yoy ————————— )
N B
YooY —————— A3)
YOO YOO YOO YOO (4)

Trong L -saiSRME g p hng@b o \gh; kivim tragt Xscei va Xosm, YecriVa Yosw, Zacpi
va Zpsw-thanh pfnta  t€hmg t hegdrcX, &, Z¢ca MVhkhngch]lnh wh tr€hng
. ng trén m6 hinh DSM.

4. KJ1 qul va tho ludn

KJ} qul L ‘& thwhi n trong Bng 2, ta c6 tiMhBy raa g * hgrh@ ch s d. ng PPK cho sai strung
p h @hnt r %h (tHbb30g) 1a 6.8 cm, sai'sl, cao la34.3cm. Khisd ng t h °whkiOnh chi i
[nh (PPK +1 GCP), saisntbb@a g cVic t EP n m? " ikhdng hn ,t hnahyéhitig xa¢ QL
caoga m! HKReédithinl @ sW79%)kSovi "thgh®s dng 01 GEQBpPPKr &
GCPchmaist r ung pHVQ@HbRgg cvcaonh h hn 8 %n " g aii®s nthém 3% khi
sdng WhGCP,sdng4,htt 5 @CPc ¢hBnh x&cdiBh6M nweng khing L§n
kWkholng 0.%0).Nh @y v f®aistir ung pad@hdrhigh (§ng 1) thi chcfn's d ng 01
LWwh GCP L« heZmdh Ix §dhcem! h3nh L

Bing2.SaiXt rung ph_ _ng Xya Yc,&ukighirXY v~ XYZ c

Saistrung ph€hng (cm)

Treyhp RMSE, RMSE, RMSE, RMSE, RMSEy,
PPK 5.1 4.5 34.3 6.8 35.0
PPK+1GCP 4.7 4.2 7.3 6.3 9.7
PPK+2GCP 3.7 25 4.7 4.5 6.5
PPK+3GCP 4.0 2.3 3.7 4.6 5.9
PPK+4GCP 3.4 2.0 3.8 3.9 55
PPK+5GCP 2.9 2.0 3.6 3.5 5.0

Nuvic L&nhchgdrh Lx §cthDBikd &t@nsai'sv t r %Wh yluinkE trén mé hinh.
Hinh 4a cho thy khi khéng s d, n g Wi kih ng ch]lnh, sai s |. n nhd ¢ a mo hinhdp trung H cac v
t r 2, s@ulnV¥a khuv cxatitn base (knpngcacht baseti Wh GCP xa nhila 1.5 km). Khi's
d.ng On khlhg ch]nh (Hinh 4b), phan'bsai § trén mé hinhcg st h & rd rlt, khuv cgfn - \Mthi
kh'ngch]nh€cosaisnh hhn v~ & nng’ gkialixdcimo hinh cang(gn.
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@ 60cm @®15m

@® 48cm @ 12om
® 36 ©9am
© 24em © 6am
© 12cm ® 3am
® 0cm ® 0cm
® -12am ® -3em
® -24em @ -6cm
® -36 cm @ -9om
@ -48cam ®-12an
@ -60cm @®-150m
s —_—

@ Control points

(b)

Hinh 4.Vt r 2 @ &hshg ¢ nh va elip sai X
a. ymghp PPK; ynphpPPK+1GCP
Blng 3thAhi nsais Vv t r Wh | b nhditren mé hinhDSM.ad' 6 ‘tnglp . Qu a WhBrg -t
sai§ V trimHbbag ¢ aDSMthdn ¢ h2 t £ n g | @ gnWikhngchilitn.g ®rc§i Qi glke

sais L, caoca c Wctrénmd hinhd gifmxui ngkhis | @ g cVMh&ingélnh t £ n dghwl ° n.

khis d ng 01 GCP sai sl n nHEIvQL, cao wa® m c-14.2 cmtuy nhién, khisd n g \& GCP sai’'s
nay chicon-59cm. Khifn “ts&dng 3, WhGEP, sai%svQl ic ao cdfi®in ¢ hjElas e
sovis d ng2GCP.

Bing 3. @GnkB®mtrakdisaiXlan nht

Sai s (cm)

Phehng dX ay 4z axXy dXYZ

PPK 6.3 14 54.7 6.4 55.1
PPK+1GCP 46 43 4.2 6.3 15.6
PPK+2GCP 76 3.1 5.9 82 10.1
PPK+3GCP 78 3.9 5.2 87 10.1
PPK+4GCP 6.6 31 45 73 8.6
PPK+5GCP 6.2 2.9 2.9 6.8 8.4

5. K/} ludh

Trong nghién cunay,yimc t i °'oh x®&s€l @ g Wik ng ch]nh mHb E &N thi} khi
thanhp bin ™ Lahinh't [ |, ncho cacml, thién Bag cong nghUAV/RTK. May bay DJI Phantom4 RTK
I « “dsed n gWbky chp ‘athinhm | t hi °wh, GClcthiaghdp v ~“iflao, bag may
t o % "Hii. n §n hchighix§c D&M c § ¢’ ng It p&hac nhau cho By:

M6 hinh § bQmHy k& fanh & t [nh bay chp blag thil b bay khong g *@ lai c6 tich hp
GNSS/RTK c6'ta | tHuba g& L ¢hinh xéac thanhd bin * Ca hinh't I | nm | thién theo qui
phm(B, Ct ng The€hndg u¥y0 hdbkoésaisl nlakhdéy L 6p dcyéu du.

CFnthifphlis d ng cVih&h ngch]mh mb BILWALG thi n | Ehinhxac DSM,sd ng OMd L i
choch2 nhQxkmgét s tingt 2 Whikhngch][nhtr Iénchosaisxtng tidn®t .
UAV/RTK k/th pvi OVEh GCRc h o D[®Mo L Ehinh xac thanhdp bfn * Cahinht I | n
chom | thién theo qui pHm trcb "alim .

L'icfm hn

Bai bao nay la[s pi{n nghién cu ¢ a Qtai ma s T20- 06, nhdm nghén @ xin chan thanh[an h n
s h tf kinhphitt TregdncM -naclidm hn Cing ty thapvath  @iNai
ki nchonhémnghiéenw trong qW®&chghimnh Lo L
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ABSTRACT

Determination of the maber of ground control points required when
creating large scale terrain mapping of op@mines using
Unmanned Aerial Vehicles with integrated kinematic GNSS

Le Van Canht, Cao Xuan Cuong Le Thi Thu Hal, Nguyen Ngoc AnR
IHanoi University of Mining and Geology, Vietnam
2VegaStar Technology Company, Vietnam

The objective of this study is to determine the optimal number of ground control points (GCPs) when
measuring and creating a large scale topographic map for giteminesby an Unmanned aerial vehicles

with a RTK onboard (UAV / RTK). To achieve this goal, on the 21st of May 2020;ediare area of

Deo Nai coal mine was photographed by UAV Phantom4 RTK aircraft at an altitude of 100m and 50 GCPs
have been established tapture the image and evaluate the accuracy of the digital surface model (DSM).
The DSMs were established and assessed for accuracy in the following cases: using UAV / RTK images
without GCPs and using UAV / RTK images in combination with 1, 2, 3, 4 andPsGThe results show

that the horizontal and vertical accuracy of DSM given by PPK only were 6.8 and 34.3 cm, respectively.
However, when adding one GCP, the vertical accuracy was improved 79% and 86% with two GCPs. In
addition, combination with 3, 4 afktlGCPs, the error was improved but not significantly compared with 2
GCPs. Therefore, using UAV / RTK images in combination with 2 GCPs for DSM meets the accuracy
requirements for creating large scale topographic maps of Qgpemines.

Keywords UAV/RTK; DSM; GCP; Open pit mine; terrain mapping.
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ER;SEV H INGH TOANQU CKHOAH CTRCI[Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

ngdngcongnghUAYV ( Fl y c aaiiph chy modgy €

h sinhthairngngbmtbtnh S- ¢ Tr ktng

Nguy n KiQu Di m*, V6 Qu ¢ Tubh
TrynguihxcCGnTh_ MNami

TOMTAT

R ng ngh mHb la m t trong nh ng ngln tai nguyén vo cling quy gia, c6 vai tro,ta I; iV is sngga
c 0 n inNgK&En ¢ u vQchiQu cao cay ladh Qtuan frng trongvic L 8§ n h| @d Gacbonr Kh

| “@gg mtcachhiuqu. Unmanned Aeri aln g\fdi[je lzcHlyeam,(I8AgVay t h €
bay kh™ithihi nn gnéay It phatdrid kaeng d ng trong qiin ly va giam sat tai nguyén thién

nhién. Nghién cu_ng d ng[nh nglin ch pt UAV Phantom 4 nfim , €tinh chiQ cao cay rng ngb
mHa vung ven Bdthh S-c Qaidad g m@mh<ehndy I,'rrln tré&h Aglsmft PhotoScanphfn
mQn thiit k/J[n h  3AKAy d'ng mé hinh's meI—b(DlgltaI Surface Model DSM) mo {'LL cao ¢ akhu
V. C ngh|en cu valnh ghép trc giao Orthomosalc Vi cdi nhin tng thi\khu v ¢ nghién cu . ngptﬁ
kifhp ph<€hn glyspln@p L th £ "al WK § ¢n h’ ¢ cBiQu cao cay.rng th ¢ ] K/} qul
nghiéncu L « dp h *lc@in ™ Iphan b chiQi cao cay.rng ng;p mHhvenbWitnhS ¢ Tr kn

[nh v phehltcni§ pt €lond g u alaltoctingt LKtA mangtmh hiu qu
cao cO tW ng d ng cho cac nghiéc uti/p t hHebo ttronty cong tac din ly hi u qu ngu’ n tai nguyén
r. ng.

Tp khéa:Flycam,rngngpbmtb, S-c¢c Trikng.

1.nHwvbh QU

R ng ngh mHb la m ttrong nhng h sinh thai quantm g v ° ¢ H cao ibtrgn tai i
nu?ting,@gcv@cunggpthc +tn @Q@hd onghid L d € trén €h, co gia trkinh v]
cao vingvenbii . Song <LQocaogaylthinh la eshduan frng trong qiin Iy r ng. Tuy nhién
c§c ph€ehngQ pab §u th rg roiidith i gianva chi phi thc hi n trén din r ng. Nh ng
nknfngl©y, UAVmME I lyaya miikitlancgng ngh i2a n g c pha@trd va_ ng d ng
trong theo ddiss i n hngtacd@yrn g, UocbiQu Bao cay, gin ly ndng lam nghip (Theja et al.,
2013;Nguyn Duy Kh&nh v" ctv, 2014; ciaeghhdhwog nhlv ®an
cfu (GPS), camera Vv , ghéangli ¢ a ¢h 48 enmpix€l (Phantom 4),cacthud L o qu §m
bi/h khac cho phép tit hi n cac t L, ng bay theo th} Id L “éng bay, d dang theo ddithu dp d i u,
cung & vi ¢ Idp bln * t t cach c6 hth' ng, nhanh chéng co'hi quivatizki mthi  gi an.
la mttrong nhngtnhvenbidgca “ngbagséngCu  Long (.riB $hhg ) ngngh mH
chimdin t 2 ¢ WVLvBynnghiék cu ‘Lc@ ¢ hinniRn &p dngmh chpt céng ngh UAV

trong xay dng n ** £hiQu cao cay.rng ngb mtb khuv cvenbid  x « N, ¢ghnxh« W/ o n inhCh ©u ,

S-c¢c Triktng.
2.Ch  IgthuyJy v ph<€ehng ph8p nghi°n ¢
21.Ph_ _ né&pthpthop dv liMid nh

g

nhi

al

t 2 nh

S.

dnhchpkhuvcnghiéncuthuc x « N, ¢hrxhe H/ 0 n hn lCh%uc °TEthic hig vab €

ngay 31/10/2016 fag thit b UAV DJI Phantom 4 vi , d¢ao bay chp 200 m trén tng di n tich ¢n 18
ha g m 871[nh chialam 3 khuvc v i Ifn °kI3&khu v ¢ 1: 268[nh, khu v ¢ 2: 262[nh va khu vc 3 la

341fnh.in h *&¢t@ht f ch ch ptacphattid o(GlZ)ca ch€hng t rngdunli M2

rngngpbmbvenbid 0 x « Yl RR WMonhn HCh®ug Tr tm3n'h SlpEh p g

* Tac gl lien M
Email: nkdiem@ctu.edu.vn
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cat chcGlZcongyiUBNDtn h S- ¢ “ Néng Nghip vaPhat tid nongthonnh S- ¢ Tr ktng
th c hi n.

22.Ph_ _ ng opyhkhpréngisoft PhotoScan

Cin chinh inh Tao anh dam may diem day

- -~ ot
|

Anh Flycam " '

Xay dung mo hinh DSM

-

Anh Orthomosaic

Hinh 1: Quy trinh mlyd nh trén phn nZm Agisoft PhotoScan.

inhchpblagF | y c aax Ift@npHn mQn Agisoft PhotoScan Professional phign i.4.3 (Hinh
1).D lfuln h ° & €L ©a FrvmQo vapih hanh qua trinh' xly nh chofn "t 3&huvc v i cac
¢ ! n ¢h chimh tMhi n trong Bng 1.
B! ng 1: Qua trinh ®lyd nhtrén ph n nZm Agisoft PhotoScan

C8c,cx® [nh Y/uf hi uchnh Giatr s d ng
n, chinh xac Cao
Giihths | @ g Wit[hhfi L 40.000
Ct n nidih Giihths | @ g Wihh lién K 4.000
Tham $ bi/h dthg Bd
Cacthdng § chuy c6 g thvhi n
Ti <©u h ‘nafnhtrong hpthddvQL, daytiéuc,h s f, cx, ¢y, ki1, k2, k3, p1, p2
nghién, tham’sméo xuyén tam
- , . ChHl ° hggnhh Trung binh
T L §m Whdy Thif} Idp chiQu sau Trung binh
Xay d ng mé hinh DSV Hia L WGS 84 (EPSG: 4326)
(m6 hinh § bQmH) D, lifungln inh L § mWmi@yy al ilc €
Xay d ng[nh D, Ii' ungiin M6 hinh DSMva ‘It €b
Orthomosaic

2.3. Ph_ _ngthxpHd8p Lo L

Ti/j hanh tTp och v, i cac cay rng ngp mHb thy ¢ vang nghién.cu Wih c hin L% chi@u cao cay
thct] C8c phr@philhbl § €m§ yQ taocagTerrinox 1200 cingiv niiv i a | L \h
m¥  t rAthod. PiFn m@n ‘mhvia  BEandyGPSvyitichhpbin ¥ Lahwith v tritd WA i
quan °“s8§t nditreng quatrinhtrc ‘alsao chovic x @lctal £ § cwh v v isai s hiwd
th trong khdng °5 m. Cach chn cay ph thu ¢ v “adinhlva khu vc nghiéncu, dnchn ¢ §d L i
sao cho bao quaf&hu v ¢ nghién cu, tuy nhién nh n g rhmrp nén chn nh ng cdy phia ngoai
sao chovicnhintbygc vih Lsimdg & €r&» Wl mmgkhing c§ch2 nhkiWwx §c L i
m4y cao hhn.
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2. 4. Ph_ _olygXlin éd PGIX

S li'u L% ‘lLengh ptrén Excel va chijd “ilvQL ¥an ‘&g *ctsv, tih hanh nkb vao phn
mQ@n QGI Sc O+ © meaotbDSM E akhuve L« xay €ng bRag pFn mQn Agisoft
PhotoScan. Sd ngcongc A Poi nt s a miby i Bg, Eaoogpllnoh Lc\sharén[hh DSM
_ngvi ¢ @M i L oc trin@qud trinh the “al

Hi' u chnh [nh DSM cha , Bao gl I'nh vQL, caothc tJsovibQmH HL (€ la octigh ca
nghién cu) bag cdng ¢ Raster Calculator trén QGIS chawgkhu v c.

This} I cbng th ¢ tinh trong hp thod Raster Calculator:

fiinh DS Ma&aothct]-L, caog[ L nh

K/t gu congthclamd hinhcha € a octi@h¢cakhuvcnghiéncu. Tr o rncgothict]ya L

L, caogll'n h ° &tiéhRag gidtrt r un g, dadtmgkhuly c.

3. KJ1 qul va th[o ludn
3.1. K& qu xo lyd nh trén ph n mZm Agisoft PhotoScan
3.1.1. Kt q¢ t od nh DSM

inh DSMxaydngdaténdliuln h L[ § mwmidyydetse cloud)Kqurilnh DSM L€
xay d ngchathdéng tin, caogilnhgatngkhuvec®mng 2). n- ‘¢Hk2dongkhp gi § tr
V. i . dao th c UJtrong qué trinh thc "alhAn xay d ng dn ™ EhiQu cao cay.
B! ng 2 Thong tin vd¢ nh DSM chia theo 3 khie

Khuv ¢ | n, cao Min (m) n, cao Max (m) n, phan gfi Kich ¢ pixel
1 0,73 20,27 9369 x 9384 19,1 cm / pixel
2 0,08 14,28 7561 x 8003 19,1 cm / pixel
3 4,75 21,42 5519 x 9502 18,8 cm / pixel

n caot thgy Jii c & othvihi@t tone maubhhchuypdn sang tone ool n-ng v~
blmg thag-gc Ltor §i , aHé nch” 29 .cao t h3 tonéclhTuynhif¢a,ng ¢ " ng
I, cao Vv tri bién ¢at ng khu v c co sai's do qua trinh bay ¢hp va hét | niy trén khéng.ca Flycam
khong thuh [ i cac v tri géc, dq Jicac pixel nh n g W i L -1 i glly sai S trong qua trinh x Iy
trén pn mQn Agisoft PhotoScan.

b) Khu vuc 2

c) Khu vuc 3

Hinh 2: K& q¢ ¢ o9 nh DSM chia theo 3 khye
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a) Khu vuc 1 b) Khu vuc 2

c) Khu vuc 3

Hinh 3: K& q@ t od nh Orthomosaic chia theo 3@i khu c.

3.1.2. K& q¥ xay dngd nh Orthomosaic

4 nh Orthomosaic lfinh ghéptrc gi asaydmgdatrénQmbca m! h3 nhcghépM. n<e
t nhiQ tiin [nh ch p blag Flycam vi | phan gfi cao nérfnh Orthomosaic ¥hi n cai nhin"tng quan
cac vt thwh hBtb 8 @liting, cong trinh xay ch g tH ° hb.bilt L1 ~ H cVBhphal b cay
rng-LHb tr€ng ch?2nhKjgigmhg® ¢n@bhi®@mhangfi Lcao (H3nh 3), t€hn
4,8 cm/pixel trong khi caEnh v tinh vi n tham thu nth €lc | phan gfi cao nhdl ch’ trong khdng 10
-30 m. Vi W gitp cho vic nhch biff cac s vd ,Hb IMih trong[nh 1a =t t.
3.2. K& qu L ot c EhiZu cao cay tiyc AL

Tnghpsliu Lbthe ‘al, c W@ L €hgn/g83cay cac v tri khac nhau phan'b
LQchofkhuvc ‘lcuthp. inmne ¢IgmMmMdIn v " claloai ph bi/hnE" khu
v cnghién cu. PHn| n Mdn Lc@inh thanh tnhién, phanbd c theo sat'bbiWi va i rac’ céac khu
lH cQ@QBaMn t §i Sdléhh,cppfedc b°n “tnrgorg Ut <@cnhkh ntkvhiu v
quymdrng. Huh} c€ch@u cao cdngBlry B)vadvtrung thanh vang riéng i

B' ng 3: XI 1 ng mu cay ktho sat phan theo loai va chi cao

Tén loai S | “@g (cay) —~ ChiQu caosfrlu(?g binh (m) -
Mdn 24 3 11 10
n ‘sec 59 0 15 44

KJI qul v tri kh[o sat phan btrén toan khu vc nghién cu  ‘Lc@Whi n° Hinh 4
3.3. K& qu thanh lop ¥ n QEhiZu cao cay

Bn “Ehi cao «t®rat @ L hn WK Achts Ltdaocathcvd H Lv.c.n @
caoclLe®€8b theo dnhfinghriig rhidcamgnkt st h 3 cangatp , L' ol§ e
khuvccomauad c 'dngt W3 cangaao. L

NJ/u ch xét cac tone madit , c B o tih dem itL/nl 4t nhiu t €©hgnvd chiQu cao cay.t
thip /fcao. Cac tone mau sang\tii nchochs LlHH, c8c comMi m€hng v~ bi
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1006000
1096003
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630000
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1038000
1038000
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630000

Hinh 5: B n QthiZu cao cay toan khuxe nghién ou.

D, avao M} qu xayd ng dn ™ £hiQu cao cay Hinh5cholifi , “lca& cs ¢ ©opo trén 10 th phan
b ch y/u" khuvclvakhuvc3ga v Y%hodi.t" mh ngvingrngtip gidgpyib bivimd L
cay cao trén 15 mdp trung khaIn drdo £ 2 n h' ngsgian hnc@aMe® thich hp v ilod Hiphu
sa ngp mHb hab Hilhgdp khi triQu cao. Vil ttb ¢ hchohs phattrd® nh ngving nay'tt h hn s o
v, i cac vung conldl. Khuv c2tptrung fufcaccaycoécliy cao trung W3 whH Waryg |phs§
vingrn g nlya t r o ndgtai b va mhanlrma., khu v c nay cly c6 cl@u cao trong khng t 5 -
10mchim L'avaxenlE€m ts n hdp tring cay mi hinh thanh, phatwid v ichiQu ¢ a b5 md €
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3.4. Kt qW s 0 s @aadicayltlyc tAv i cla ac tinh b ' ng moé hinh

Tngecng c -WhBhBosdtyi  dtao clbe so W 8§mishinixacca ph<€hngi phg§p, m
L\Wthgm1ldpkiqul, caothct]k hi U oy €albbetight kifquiga mt  hcaaxhly L
trénfn h. S o’ cABdny phiin@ekhu v c nghién cu va phan theo loai nghiénwe (Hinh 6, 7).

Q TOéEN KHU V- C NGHI aN

25.0
©20.0 y
© [ ]

15.0 ) ®
10.0 L o

. . .

. 5.0 WP ©y=0,95x+0,60

c o0 R2 = 0,91
0.0
0.0 10.0 20.0 30.0
n, cao th, c t]

H3 nh 6: P hQquytuh tinlh khunye nghién ou

. LO&l MdM " LOoé | h
® 200 Y300 Oel nn.C
o e o
o 15.0 0‘0 ©20.0 S
© 100 “-"":— 0,88 + 1,20 ° o
o _ .o T ohee : 10.0 ¢ 284 y =0,94x+ 0,92
_ 5.0 “0 Rz=0,88 = ."’ R2 = 0,90
0.0 0.0
0.0 10.0 20.0 0.0 10.0 20.0 30.0
n, cao th, c n, cao th, c

H3nh 7: P hQ quyrtwyM tEnin Xéétrirén lohi dm v "oc n _

D avao biM “ Eho th), h s x § cnh B xét trén khu vc nchién ¢ u va trén loai Min, . o ih
| “@©la0,91; 0,88; 0,90. B qu kish tracho tlf cO6s t €hng Idgian Baokthct]v ~ o cab
€c t 2 odli Lo®m 1 ycam. Dw. ddinhchQraottdy fngngp mH bRag cong
ngh Flycaml ©~ c¢- T nVépchng. v° c- th

4.KJFluch

KJ} qul nghién ¢ u cho thsy nghién cu mang tinh ciikh[ quanyih s x § cnh B=0,91 khu vc
rngngpmbvenbit  x « [ ¢hnxhe H/ 0 n hn hC hSouc, JTquitcho gty bk ™ thiQu cao
cay’ khuv c nghién cu phan b trong kndngt 0,08-21, 6 m. Tdr od@y K¢ thaGhrod
chiQu cao trén 10 m phan keh, y/u° khuv ¢ 1 vakhu ve 3, khuvc 2 chiim L achi@ cao cay trung
b3nh Lang YWphatirg gi ai Lo

~ngdngfnhchpt UAV Phantophandgiic calb (4, 8 cmm/g ptbRel) L« xO
phan b chiQucaocayrngngb mthtn h  S- ¢ T rutgu § « ¢ dikéh dhing. Nghién cu c6 thv
apdn g, cenhhtcackhuvckhacviquymérng hhn.

Tai li" u tham khlo

Ngw, n Duy Kh§&8nh, L° Vin T<€ehi, L€hng Vinh Qu ¢ Danh,
bay LiQu khi Wn t_ xa cho ph®pl ®m pghkhlpg Konhypho, b
.ng d,ng GI S toNXB gnu ic hmZcm CO0Onl 4T h_

S° T i ‘ngMyi°ntrv€ ng t nh S-c¢c Trtng (2012). B&o c§o t
biWn t " nh S-c¢c TR@AQ,glLanhlLb@&nngolgn ntm 2030.

Dempewol f, J., Nagol, J., Hein, S., Thiebea€o, and
Tree Height Growth in a MixEBEdrésesBEes). St and Using

Thej a, B. R., and Satyanarayana Gupt a, M. (2013) .
Vehicl el n(tkAVvpati onal Journ@lJ®R) Sc88NceOmRdIJdCRpesERT
Val ue | mpact Facta®m&4. 14611(11), 2319
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ABSTRACT

Estimating of the height of mangrove forest in Soc Trang province
using UAV (Unmanned Aerial Vehicle)

Nguyen Kieu Diem, Vo Quoc Tuan
Can Tho University, Vietham

Mangrove forest is one of the most precious resources that play an important role in the community.
Research on the height of the trees is vital to effectively analyze Carbon and wood stocks. Unmanned Aerial
Vehicle- UAV (Flycam) or Drone is being develeg and applied for the management of natural resources.

In this study, the UAV images from Phantom 4 were used to estimate the height of the mangrove forest.
The study used image processing method in Agisoft PhotoScan, a software that creates 3D hmédes to
DSM - Digital Surface Model which describes the study areas and also creates Orthomosaic images for the
overview study areas. Besides, the field measurement method was combined to provide the real height of
trees. The results were successful in distiaing the height distribution map of mangroves along the seaside

of Soc Trang Province divided by three subregions with a total of 871 images taken from Flycam. Besides,
we also compared the image processing method and the field measurement methoel/¢éoaabigh
correlation coefficient result in 91% over study areas. It demonstrated effective research and can apply this
method for the other study in the future, especially in the management of forest resources.

Keywords Flycam, mangrove forest, Soc Trang province.
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ER;SEV H INGH TOANQU CKHOAH CTRCI[Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

n&§nh gi § qu§ {&3hanhphml’ Chi Minh
gi a%h 19982020 agd lifulnhv t i n h idiam Landsat

Lé Th Thu Ha*
T ryn guihX MY-nlacht, ViMNam

TOMTAT

nt' hoalaquainhtdy/udinratrongnf@th]k “ ¢ § ¢, cn €rdphdaitid v © ¥ @nfgph X
me c§ccn€angwWiph §tontgrtNam. Nghiéncdnayth trung LE&nhroggi 8 qu§ tr
L't “tkhuyv c L':Thahhhph H ChiMinht nt m  1/$9@0 dlatrén chuid i ulnhv tinh
a’ igidn Landsat. B@nh v tinh Landsat, bao’gn 2 d li" u vi n tham Landsat 5 TM valhh Landsat
8 OLI °cs’Ld<<ngIW@ydngb quyib (rule set) thédo the@hitigig@h8§p pho
nh’m L gia ¢hinh xac .ssuy gimcal pph th cvd \Hitr ng chuy thanh khu vc Hilkay d ng,
smrng khtn g tgn @amg HﬁlQ%IIZOIA/os tchhpga GI, Shinhxac (hs
Kappa)cac!@qu,'phanchhl ntithg| pph Lt " khuv cnghiéncu tr on g 3 ntm 1998, 20
LG " k178,54 %, 79, 02% va 86,87 %. CapGul ¢ a nghién cunay chrartagdin t Blc h L
xay d ng trong khu vc 19 quh ¢ a thanh phI—T Ch2 Mi nhgila tct Wgs128,28h kgd Lk
267,222knt, t Lt nighaiihntgong 2@ rmigmk hVin g’ ndyich w l&m ndit Hil
s[n xull néng nghip ¢ a cac qeh nAn~ phia B va phia Tay.ca thanh ph. Cac K} qu nghiéncu L «
thWhi n chi tif cac théng tin. schuyd “ilm ts lod hinh | pph L * * ttérhkhdng gian theo cac giai
L &hth igian ¢ thWeEla cAc thong tinhu ich h tr cac nha gpnly ndn b * & é&c thdng tin thg thV
vQtinh hinhs d n glidakhuve WL L - r a Jics&cle phét tkdykinh t]- xa h i h p ly cho thanh
ph H" Chi Minh.

Tpkhéam rng L[,4d litulinhv t i n h' idiam Landsat, thanh ptH” Chi Minh.

1.nHovbh QU

nt " hohla mtbii hi n khéng gian quan'tng ¢ a qua trinh phat Mid xa hi | o™i (Hannes €
Taubenbéck, 2098.  hHoa la shm r ng khong gian.call * *, tinh theotl phfntr £ g a $ dan
L't hayjhdin t 2 c tréntt Ag S tdan hay dintichcamtving haykhuve . N- cWinhg ¢ - t h
theofl gi a tathaigufd - t higian.ntt h hohalamin h ° my@au &'t i quéa trinh chuy
dc h Hitkinhd] Jnis | “@g, cl ° hg@ansL t ° (Jah Haas, 2018 Qua trinh nay con lam thay
Uinhudus dngH L I'val th “tdg@hB phattrMd kinh t]x4 h i ¢, a vang va quc gia Dipak
R. Samal & Shirish S. Gedam, 2018 h @y v q u § t héamliQLviivitc bhuydd “ilmc L2 ch
s d ngcaclél Hkhacsangpe L2 g¢mgHdhliguvis gi a t £ wvakindi®lam slod
hinhs dngHl L v~ "itl lp phychibh tronglchs | o " i ng®r on @mikKndng ti I3 b
kJT qui tr cufpca qu § t héanmHikhongttilin Tce c o it nbitiéh gakhuve Lt
th, v~ ‘ccicoilg mtckes m? | “ntgr @ (Arndldhr va nnk, 1996 BQmHukhong thiin cé thv
L& ‘'nth nghtia viddih b ghba ngiih pe®aot r o H hubg bao'gn  Ln@ xa va
m§i nh" x'BM@xtHh nph bi/h, ngodiracackhue L ,i e, satibay, din g ° hgr €
cacphin L& ¢ 1 hogeoi 2 BmHukhong thiin. Trong xu tihi nnay £ ¢ § ¢ | i, BOmHb h
khongttih ng "y ¢ n@ dlilaaphhecrtifp guattinhmrng c¢c8c 'k hxghtst L't h
mrng LV tklng L - ng twidrd quantrng tréng Kjrplehnqui hdth phat tid L 2
thvagun | T “mg(Trt nfThiv&n va nnk, 2011a)b

Nh ngtih b gfn L ©y ,bothamvginhwnang¥H  cilgianhsat hiu qu vQe hi  “pvhiz L
thaday LU'v th@calnivitachthngk thudxdhiphcthca L wvachdphép cac
b°en | i°n qif}anisahga nhRragilm uty8ngtiélicc /)L mt ing (Yong&an va nnk,
2017. D I udm bi/ht xa la nglin théng tin quan’tmg va nthh rEvQhinh thadivast h & y¢ al

* Tacgd lienhM
Email: lethithuha@humg.edu.vn
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Lt theb thi gian Dipak R. Samal & Shirish S. Gedam, 2D1Ghi phi thgd va tinh $h cé¢ ad i u
L «b tQiki nthuh [ icho cach cac nha nghiénichoan thanh cac o tiéu nghiéncu v © LY t h Yc
s thamgiacacn g ndv i khoa h ¢ vi n tham trong nghién @ cac ¥ QL ° n  dju alntdth h
vi nthAmchamt ° hg@nthongthvQc § ¢b Lt r ©n g k h'ii gian liég ; cacho phép phérh
tich mé phngtheo chu&vQm rng L*c&d quy m! G ha§cothheath chini
th' ng qua Bl nhiQ nghién cu L « ngcacfnhvin t h §nphangli L kh&c #fnhha’ut € nh €
cungdp b id i uv tinh LandsatTrt n THVan va nnk, 2001d |i' uv tinh SPOT Nguyh An Thih
vannk, 201y, vad i uv tinh Worldview2 (Moh Moh Lin Khin, 2015
M, c tiéu ¢ a nghién cu nay la phantichnm g t heQypph L 4h, Folbitlas phattrig a
caickhuve L'wQftch,l quy m!  ugdh g cmt i@gtt nhié Rag cach's d ng hinh
[nhv t i nh'idiam v itchc khai nimvQeln h g u a.rKhulvic nghin cu 1a cac qdh ¢ a thanh
ph H ChiMi nh, n'liXtrnhanhQs€td t r un g, i ddO n dae do. Cac phan tich a
trén phan I8l hinh[nh v tinh quang hc (Landsat TM va Landsat OLI) tronghai th K qua.

2.Ch" IgthuyJ v ph<€ehng ph8&8p nghi°n ¢
2.1. TYng quan khu ¥ c nghién cou

672000 680000 688000 696000 704000
1 1 1 1 1

1210000

1204000

1192000 1198000

1186000

5500 2,750 0 5,500 Meters
- E—
8- - + - + + -
2 1:200,000
67200‘0 68000‘0 68800‘0 69600'0 70400‘0

Hinh 1: Khu yc nghién ou.

Thanhph H  Ch2 Mi nhl Antdl L & @ tmhtrung tm chinhtrkinh] vin h-a v~
hc kequahftnggadn €. Lanhth ¢ athanhphtt[i d ™ i  ngthgbi heng nam v~
n3m trongkho[ngt 10°2 2 6 1/h &1 216 1 7 6Bxb vato10@0 1 6 2JO10PIB 10060 nk ngh L
nWh¢gchdbgathanhphlaxaPhi MH€ng 'f® €y i Wh ¢ clnam’ x& Long Hoa(hdyn
CFnGi) ,Whit ctaytixaThaiM (huynC Chi ) Wvc'c LLikragrhanh An (humq-‘nG| ).

VQmI—t;kmhtI] Thanh ph I—T Chi Minh R trong vang kinhAgtr n g Wi |p h2a" nglﬁ] m, clng
lamt nigca tam gi Bogkintit m@ ntgr Q%riig . cn ikbbit nidhig a phét trid
kinh t]¢ a thanhph . Thanh ph | “fu i i giaothéngvao ld | nndl  ©t@vis co mg a cac
tuy/h giao thong huf me h n*hngy L€ ngish , "Lnglsdd , * nlge s ! n qg harig kHorg.

Do L'c, gviad Ic@€w w¥rcg vi'r ocréong khw®cc i ng n h/fi irtHthush t h
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i . Nyhvet nvaligla Thanh phH ChiMinhlamtthmthh, géppinm rng gi aoJifl €u | i °n
‘“trong V. c, giglinhfjc ah&h phnhanh chéng b nhdp vaotht  n@ khuv c va thgi i.

2.2. Du liMi nghién ou
D lfuvin t hg§m d®@igaygma8miyv tihh Landsat, ¢ thW02 [nh Landsat 5 TM thi

tMthu nkhfnh ntm 199 8Mnhhiandsat@®B8 th Wiihunkhnh ntm AR 0 (b
dnhv t i n’hccuhgap b itrang webhttps://glovis.usgs.go[03[hhv t i nh L aaldasfent L €
vi ti°u ch? c¢c¥%ng mWdranh[m h o mg@ g thyti/tk nkngol pha®igd t 1o
fufnhv tinh. Bén éh h [ pMnEnhv tinhl « “dxely' mc 2 c¢- Mmpo a "y~ Ls
L&dichinhbindh g do ¢ ha® nhh? ncha; bi WEknh t&€thong skhi quywi trong qua trinh
thu nhch [n hwel: ° ¢.d@ ph¥n ph phln xdbQmHy HiL

B! ng 1: Théngtin du liMi9 nh Wtinh cva Ztai.
Ngay thu
nhch [nh

. . , . i o | M. phangfi
Kénhinhs d ngchomc L2 ¢ h_ un@ah i khong gian

1 |Landsat 5 TM 15/03/199§ Chi/t xuHlthong tin | p ph bQmHs| Band 1,2,3,45va7 30m
2 |Landsat 5 TM 25/03/200§ Chi/f xuHIthong tin | p ph bQmHs| Band 1,2,3,45va7 30m
3 |Landsat 8 OL| 26/03/202( Chi/f xuHlthdng tin | p ph bQmHs| Band 1,2,3,4,5,6,7 va 30m

2.3. Ph_ _ngoph8p nghi°n ¢

TT Tén[nh

231&ngdng ph_ _ ng vy hmflp ahpghX@lnng (Odjectoriented classification) trong
chit xa t théng tin bip phv L+ Tpd imh vMkinh

Phanidl ‘'nth mMeEiL'n @ ¢ Okuldl v 'c nyengtrong cac nghitnat nhng ntm
1970 yinhng ©udrth hhni sph®hng plhdSaprénppixetbased Bauer T and
Steinnocher, 2001Nhng e at ph€hng WG pvi on " khitnhx §€i§ dng@eén
[hMh, ph<€ehng ph8m@trémthdng nlyid'tvg Hodilh quangphn h€© ph<€hng ph&p ph
loY d a trén pixel, m&on d a trén nh@u thdngs g a "il " n & n h € g, h 3kn2bg hdieb h €L
m n va thong tin ng c[nh v i c’'§ ¢ mgdRinhnh liQh kQ(Liu Yongxue va nnk., 20paNhiQi nghién
cuchrarag ph€hng ® hnglp, mpgd@i@nn & oc kehdnh Xac K qulphanidd cao hhn
SO Vi c8c ph<ehndd @ h®& mhimh®saner T and Steinnocher, 2001; Gao Yan va nnk,
2008.
Nghiéncu n "~ yd iigh ctss (NMDWI, SAVIVaNBIl) , L ©ch' s Icho plép khai thac cac
t 2 nh [nhiguagnfm nang cao Khn £ n gh bilth ¢ & ¢ ngep ph L ¢~ ttérinh v tinh m t
cach nhanh chéng, chinh xac vathgu (T r _ _ rlgoa Bimh, 2000 . Ph<€hng Up ht§tpagp hie® | o
L'i "mg®ib pfnmQn eCogni ti on '@d&pdadBog @ch's @ ngrcaclb€h’ chuf
daténvickhfo s 8§t mg§idtrmayt@®ychs Lt rQe@atgnhphandmh t heo ph<€hng
ph&8phimeEi'ng@ ¢t h " nh fo °oin bRhanbféh[nh v~ xHemtc®€ogl
ca il ngeh,2. ThitiId b quy ib vatih hanh phantd , 3. n ghinh xag i} @i pbian
lodt [nh.
Trong LInggiatmge€h s SAVI (Soil Adjusted Vegetation Indgx. ‘& s d ng ntRn xac
U'nh "¢o@ytbcholpthcvd tr ong nhggat bh's NMDWI (Modified Normalized
Di fference Wagd & ngnifn dxednch ‘Lt g@Ekb cho] p rceHutrong khu v ¥
nha L ! ", valchs NBI (New Built-up Index)l ‘& s d ng nfRn  x §nch ‘L& q@y tb cho | p bQ
mHukhong thsh trong khu v ¢ nghién cu. Cacchs L& x'@ltg ttwhh€ trong.c¢lBc cing t
2va(3) d@ L Ooy:

- SAVI (Soil Adjusted Vegetation Indey = ((NIR - Red) / (NIR + Red + L)) * (1 + L) 1)
+ V. i c¢c8c [nh-7y’  c tAVIFgBahd®hRBasda)/ (Band 4 + Band 3 + 0.5)) * (1.5)
+ V. i [nh v tinh Lands atBanf4)QBand5+8and4 +05) A5 |1 = (( Ba
- NMDWI (Modified Normalized Difference Water Index) = (Green- SWIR1) / (Green + SWIR1)(2)
+ V. i c¢c8c [nh-7y  cNMDWIs= (RaachZi Baadt5) / @Band 2 + Band 5)
+ V. i [nh v tinMNMDVH»@anc3 Badd 6D/L(Band 3 ¢ Band 63
- NBI (New Built-up Index) = (SWIR1 * Red) / NIR 3)
+ V,i c¢c8c [nh-7y chinlks L&ANBdsat (4Band 5 * Band 3) / B
+ V. i [nh v  tinh Landsat 8 OLI, c¢ch” s° NBI = ((Ban

T r o ro:gNIRLE Near Infrared giath ¢ xtc a k& €nghng ngdd gfn ¢ alnh v tinh; RED- gia
tr bcxdga ke€s- maglmiv tinh;L-thams L t r ©n ghatthga Hihay h s | Qi
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ch'nh n(h tan, Gia trg a L mm trong khgng t -1 JH'1,tdy thy c vao nd | th ¢ vd xanh c6 trong khu
v c; Greengiatr b cxtc a &€ ngxanhlacay a[nhv tinh; SWIR1- Shortwave Infrared gia tr
b cxic a l&$ngngh och i ng ngdl ¢ afnh v tinh.

2.3.2. Ph_ _ng ph8p GI S
Clng c¢, rQGlnihp gtiheio c, a t. ng qudn trung t©m th
trong c¢c!*ng c, ch®ng xJ]lp Overlay trong ArcMap
S, biJJn L, ng khlng gian gi.a kR@eWholdii ht nhcgc
LT th (th ¢ vdt, mHt n€ c, Lblt tr ng) th” nh
2.3.4. Quy trinh nghiénou
dnhv tinhn £ ©998,2008va 2020
> Pha h[nh
X Iy hinhk ¢ [nh anmfnhn
v Xay
Cdb[nhtheoranhgi i KV nghiénc u cz;icych" r;g
4 nhlkonos - -
im _Phanlo4 [nh . Khlo sat
(PhanloY theoh &gl it @g) n g &y cho
90 N )
B L tngchs
HTSDn v
n 8 nglal, chinhxacphanlioy [nh Ap dnggia tF
ng &b ch
- s x § cnhting
Hi ntréhgl pph Lt " khuv ccacqud trung L p "ik " nge
tamTPH" ChiMinh n £ #998,2008,2020
v
Vectorhoéatrong ArcMap
v
Clip theo ranh gii t ng quh
trong ArcMap 10.
v
CH ngx/p trongArcMap 10.3
v v
S I ubi/ntL ng B L bipL ngl, pph L h
(bIngbiwi, s K") TPH’ ChiMinh giai L &h 19982020

Hinh 2: Quytrinh xacLmh bisn Li ng lap phv khuvyc nghiéncou.

3. KJ1 qul, phén tich ki3 qul, th[o ludn
3. 1. n § chinh xAc K& qul phanlo i

n, chinh xac K qur hi ntrithg | pph Lt * Lt'@ chif xudlt [nhv tinh Landsat 5 TM va Landsat
8 OL’lc IL€nh gi §& q uld pphio®#t trgti/pprBr§r v k i n h, plan glilkhong
giancaova'sli utingkét cacin “ € s dng HL ntm 2000 v~ 2010.
K/lqu phanldic atng n £ eiby hg@® nhién, cac vang phan trén toan khu vec nghién cu
t ‘©h mgyy i 80 ving la| p ph bQmHukhong thain va 200 vang cho 31, p ph con M. Cac vung nay
sau EL&clEngxplénd lfufnmhv t i nphatgli cao nt i 200 2t6hgs d ng
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nay, chiing ta ndin thiy cac K qu h o ™ n

ntm 20 0WinhvtH ng R20QIOc Lttingkh p.H s Ka p p ‘ac tinth@eo cong the ¢ a
Congalton(Congalton R.G, 1991 , dhinh xac phan M hi n trthgl. p ph ¢ art m998, 2008/a 20
Ifn ° 1 18878,54 %79, 02%va 86,87%.V.i . ¢ h 2 n h&t x" & éAc U} qul phan 31 ¢ a nghién cu

t ong BWh Lc §ip

L, ngti/p theotrong quy tril  “Lc @Mhi n trén hinh 3.

c § c chimgedD tinh toan bih

3.2. Phan tich bdn i ig diMh tich lop phv L 1 Tkhithvkc trungtdm TPHXCh 2 Mi n h
2020
HIEN TRANG LOP PHU DO TH| KHU VG TRUNG TAM TP HO CHi MINH NAM 1998 HIEN TRANG LOP PHU DO THI KHU VU'C TRUNG TAM TP HO CHi MINH NAM 2008
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§ Legend 3
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Legend
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1186000 0

ntm 1998, 2

200¢
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1:200,000 R (C)
Hinh 3: HiMh te ng lap phv L 1 Tkhuhwgc trungtam TPKRCh 2 Mi nh ntm 120908c) ( a) ,
Tr on g -BZmltkh@ng thm; 2- Thxc wt; 3- M1t og; 4- oMt trxXng.
Céac n ™ phan b khéng gianlpph Lt " (Hihh4a,b,c)chotly t rong v_ migm 229 & m t

L

khu v ¢ trung tam vadp trung” khu v ¢ phia Bb
ph . S Ii utrong g 2 cho thy, di n
ntm 202 1054020i

Lh

khu v ¢ bé tdng héa.

Tc .

ntm 20 éaryng tang§ TPHQWIMT ng va phéat thid HIL [ ‘mththh t h mgdan fa@

+

ttngngdim€t 2ch

673, 1yt ha A%hbapedsoimgn L1 ° h oh§
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lHxadydng trong v [mg 3L 0Oc Inkgngd WBR00826R0 c6tc , t £ n gnglar €
620575ha/ ntm trong igang it PO98RAMMNmhxétchung@t' c . t £ n gngt r €
t h3 "k @& trdhg khu vc nghién cu.
Theo tinhtoanfmgkéchotn g nt m t rcaghign clthki} qul phanidd nht blng 2, hinh
5vahinh6t h 8§ ng 3 nritioh lQm@td Bphkhong thiehm ich'chim2 5. 33 %, t €©hng . ng
di"n t2ch |7 12.528, 1 Lha,t htSinyy mh nrfemhp a2 OF Yhig L2E2nag Lt m
lengn 54%, titng tr°n 200 %bmgrerigh Shohimg ta i corstsmgiimCl ng t
L 8§ n\y akod hinh | p ph th c vd, gifm t gfn 50% xUng 31% trong toan bg i a 4 nghién cu.
Lod hinh| pph LHtrng ¢l npn LEWGENk 9 % thingfm hhn 5000 ha trong
gi ath. Lo
Bing2:DiMi t 2 @blogp pwl * Ekhungctrungtdm TPKRCh2 Minh ntm 1998, 2008

BM khtn Th., ¢y MHt n¥€g nblt tr T ng

1T Di  n|Ch |Di n|lch [Di n|Ch |Di n|Ch |[Di nfCh
(km?) (%) | (km?d) | (%) | (km? (%) | (km?) | (%) | (kmd) | (%)
1 I}I_glgé\/ 125,281| 25,33| 246,104( 49,75] 41,883 | 8,48 | 81,368 | 16,45| 494,636] 100
2 ';(;OE,;V 192,593 38,94 | 188,379| 38,08| 48,736 | 9,85 | 64,928 | 13,13| 494,636] 100
3 ';(;2(,)\/ 267,222| 54,02 152,427| 30,82| 43,744 | 8,84 | 31,243 | 6,32 | 494,636] 100
@IS cbiu | . p ph. IS CGIhY c blu | . p p O
t©m TP H° Ch2 Minh trung t©m TP H

2008
OBM KHONG
16% BBM khtng TH{ M
(o)
9% Th, ¢ iEE 10023”’ TH C Vx
EMHt n€, ¢ —

Epr T TR

Hinh 4: Dikn bitmm t Wia yeullopehv L * Tkhuihye trungtm TPI@Ch 2 Minh trong c8c n
1998, 2008, 2020.
B'ng3. X i t £ nlghticth bp phv bZmltkhongthmméi nt m tdowo nd Bmh ke tham

TT| Gi ai S n Di n tz2c?h Di' n t2ch tktng t3 |
1 | 19982008 10 + 67,312 +6,731

2 | 20082020 12 + 74,469 + 6,208

3 | 19982020 22 + 141,941 + 6,452
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Hinh5: &g i a tMtichglzmdtikhdng thm trung tm TP RChiMi n h  gn 189820200

Xét vQphan b khong gian trén Hinh 4, Hinh 7 va Hinh 8, ching tyytfa g n £ mH1 9%t tLh
trung trong khu vc 16i trung tam, d¢p trung pin | n t cac quh 1, quh 3, quh 4, quh 5, quh 6, qudh
Phi Nhuh, quh TanBimvaquh T ©O©n Ph %. S awkink tJ- xahti va mprhn8gt  [teédt h
quch  cHixayld ngchimpHnl n ‘lc@ntadnt khuv c 8 quh I8i trung tAm Mtrén ra cac geh
7, quch 8, qudh GO Vi, quah Th n. ¢ va quh Binh Tan.

BIEN BONG LOP PHU BE MAT KHONG THAM KHU VU'C TRUNG TAM TP HO CHi MINH GIAI BOAN 1998-2008
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Hinh 6: Quatinhmerin g URhu wchrungtam TP IRCh 2 Mi nun 19982808. L o

Quatrinhmr ng L khuv dinghién cuch y/udinra" cac quh nan phia Bb, phia Tay va
phiaNamcakhuvcnghiéncu. Trong khi L nWhy@ft2CG,nhdHL%n ¢ &t a
x[y ra toan din, mthh nEtd cac quh con H. bao gm: quch 2, quh 12, quh 9, qua trinh nay di ra
ch yJutdkhuvec ph2a n?! dg akhivcemghtemcuB

Xu .hg&b tr ung cad Guh n icth@nh trung tam (8 gth) L a n §m dfni. N ¢Ssong
hanhyi g u § t hod MAHCM I& qué tinh phan b4 d © ni nncn@dong cchchuyd  d ©n ¢ €
t cacquhnithanhracacagnmiv is d ©n t £ n gac quh A ithdnh mi (5 qud) va cac qdh
m iphattrMd (6quch ) .Qu nn ~ y iphlitd h rfu n g €LW@huay nglyén, HtFn g ‘ccho céc
qudhmivavingvenngd t h” nh, h?3 nimi kayd ngloac coBotrintilitfngtk thud Lt
tht hu h¥%t don ¢ €hnfr ¢ mdigkiu € magcorma , t gl lh i phat trin
L 1 ¢tarthanh phH Chi Minh.
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Trong-kiiuve L'iclt mtm-Kh®We8 ;L' ¥@ttmh 2 0 OcBuyi ‘Gl | pph th ¢
vd; 3 khuvec L'inttmh 2 6 Ochupi €Lt | pph mtb B;@khuvc L'inktmh 2008 L€
chuyw "l | pph LHt ng; 5 cacldd Hkhac

BIEN DONG LGP PHU BE MAT KHONG THAM KHU VIFC TRUNG TAM TP HO CHI MINH GIAI BOAN 2008-2020
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Hinh 7: Quatrinhrmrin g WTRhu ychrungtdam TP K@Ch 2 Mi niumn 2@082820. L o
Trong-kiiuvc L% Tt miEm-khOwe ;L' ttmh 2 0 @cbuyi Lt | pph th ¢
vd; 3 khuvec L'inttmh 2 6 @dbuyi €t | pph mb _B;@khuve L'intktmh 20@0 L€
chuyw " ili | pph LHItr ng; 5 cacldd HKkhac.

4. KT luch

M rng LHEenduantrcti/p Jvi cchupd “ilm ¢ L 2 d h g HA cac 16! hinh | p ph
LT .Qn§ t r ?moanhdénh lutn bay ra ivih QUQmM? i ° ng vainh thai, cAc/kqul ¢ a
nghiéncu L'«dscrh rng kh? ng kbuva nac duh trungtdm thanh phvas chuyd il
calpph Lt ', tHibitl pph th cvd s aiixay d tig td khu v ¢ trung tam thanh phH" Chi
Mi nh tronfg PMygigncm gy cl Byl plpk bQmKkhdng titih trong khu ve
Lt lamt c h3 avhhehikbgss hinh uga L %rong imt khu v c. Céng nghvi_ n tham K}
h p cac cong.cphan tich GIS gitp rdim dthg nhan chéng va chinh xaclsi nding a “il " ng®p HL
xdydn g L[vathénhdp bin ™ phan b khong gianIpph Lt " giGpcho vic X ly va phan tich d
li" u nhanh chénglevQmkb ‘'nth t 2°'nh "ng®e L

Ph€ehng phlpthbh@rbi®e | uln | ‘mrhké€thoygngmmns pp hi§én L §nh
gidcao@ 2 nh c¢ h2 nth hxtgnc ¢\8 €up kv €h nlkhap th&fh pvhi €M thicchuyén
gia trong qué trih phan I&l. KJT qul chif xukll6p ph L't " chdidb a n4% m ¢hinh xac khéa cao.
nngthi phehng ph§p cddhndipl «q ul§§ nt hhcaniTREHAN N tHIkhong gian

vathigiant ntm 189 & tlm 2@a&myunndhli ufnhichs mathctlk hing c¢- ph<€ehng

ph&p nao c6 Wth c hin °lc€ phattrd L "tnhahhhchéng khu v ¢ cac quh trung tam thanh

ph HHCh2 Mi n/hnlh« mg@hi@ /'dn h g u a n ngma fi sinh thaca L't K/Jtquiy

¢ anghiéncunay € © ‘chhu s2 \athc nlid gfn ly chinh sach, din | Tt 7 i nmgey °n mt
L&tfm nh3n g qwWkslt-tLl €a fa kq@hctirdd v ngva ithi ncucsng

L1, ¥mythi clng gi'%p x%eah xw@ltadquitc n i~ hda lén st h a ycaclqua
tinhnhitg a L %rongtu th]bi/h ~ ilkhi hdl toan §u v, i cach tip ach ¢ a cdng nghvi_ n tham hin

LY.
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ABSTRACT

Detection urban expansion in Ho Chi Minh city using mtdtnporal
Landsat imagery from 1998 to 2020

Ha Thu Thi Le
Hanoi University of Mimg and Geology, Vietham

Urbanisation rates are uneven and are much faster in developing countries, including Vietnam. The aim of
this study is to assessment of urban expansion in the Ho Chi Minh City metropolitan area from 1998 to
2020 based on Landsat mtimporal satellite image data series.Three Landsat images, including 2
Landsat 5 TM and 1 Landsat 8 OLI, were used to construct teeetiaccording to the objeotiented
classification method for primary assessment. Determining the decline of vegetation cover and bare land
converted to buitup land, urban spatial expansion in the 12920 period with the integration by GIS.

The acaracy (Kappa coefficient) of the results of classifying the current urban land cover map in the study
area in 1998, 2008 and 2020 is 78.54%, 79, 02% and 86.87%, respectively. The results of this study also
indicated that the area of builp land in the 14listrict area of Ho Chi Minh City has increased significantly

from 125,281 krato 267,222 ki, more than doubling in 22 years. This urban expansion causes loss of
productive agricultural land of districts located in the north and west of the city. Fidaliags useful for
decision maker to investigate and monitoring the change in land use/ landcover of Ho Chi Minh City.

Keywords Urban expansion, mutemporal Landsat imagery, Ho Chi Minh city.
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ER;SEV H, INGH TOANQU CKHOAH CTRCI{Tn
s . VA TAINGUYEN V, | PHAT TRIGQN BNV NG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

Nghién cu_ng d ng SfM xay dng mé hinh 3D.td Ii' u
[nh ch p UAV

PREmV L n pH,iBUiNg cQuy, D<€hng !ANglyn8ea@nh Nguyn Da nchLédh
Ngal, Trfn Trung Kiér, Hoang Xuan T3, Nguy n U “ngf, Nguyn _ o Hund, Nguyn  V £thh® M
1T ryn guihsc MY-nlacht, ViM Nam
2Chctacchin, B tYn gt h @ WiM Nam
3Congtypin ©n o Talchinh, VM Nam
4CA¢ nue-Btn QU " t h tfalgViMNam, VM Nam
5 Trung tam Kto sat quy hoch xay gng, Vivh Quy hoc h  nlva Nbnig thon gxc gia, VM Nam
6T i nguy ° gngh ThauBirh, VM Nam

TOMTAT

K: thud SfM (Structure from Motion) &p,thg cho cackih [nh khéng sp xp lamtk: thud L'« L €

phattrMd mthhn€t r ong n hf€n § ©5 bga@@ahinh ca SIMpHikWI N FUL t i ®imi |~

vi ¢ xay d ng cac méninh ki tric, \t thwhinh khi.... V. i s phat trMd ¢ a cong ngh thu nhch hinh
nh v c¢8c pliatemtifhgSikndgchhx tr vi' c tai b ddl tric 3 chQu ¢ a cac ki tric,
vd thWm” ¢ | @ ngld<@g trong cac kfo sat quy mo ) ntrén QmHb  tH § n HE K &dHd I
Cam ,"ahinh.., ng d ng trong nh@u nganh khoatt t r ong Lc tchi §iik hdy,s pHat
trivd mthh ¢ acacthif b baychp k ht nig Ingi€ (YrAMindllkuch p[nh QmH "al
hinh" t I I n  k h §hglaal dahg thunbh “lc'em idth g a tiinh khac nhau. Cac ¢ u [nh nay
COthM ‘& X lybngk thud St rdhthng L § mWmey LmTa hb3inkdn d'ngn
L& €fc atdHi' ulnh UAV, vi c nghiéncu_ngd ngSftMvaox lyvath mt ‘B RinhBDtL
d Ii" ufnh UAV cang tr 1&n co tinh &p thi}. Bai bao gii thi u kiF qul nghién cu_ ng d ng SfM trong
xaydng m! ‘ahinm3Dtd lfufnhchp UAV t rpAFmmQn Yisual SfM.

T. khéa: May bak h * n gilan-gJ&Y, M6 hinh 3D, Structure from MotionSfM.

1.nHwvbh QU
Céac. ng d ng chinh ca StM pHi kWJh FUL t i ®iwm ivi ¢ xayld ng cac md hinh kh trict céac

L

[nh ch p khéng sb x/p.. ngd ng nay la @ tfn gfutién chocacngd ngSfMsaunday. Tnt m 197 9,
(S. Ull man, 18@09TYtkhdakc Fucat ir’an nchho Sf MHEItrfc3oh@gd L - n

thW ‘&  x ‘@tet chclnh ch p 2 chi ma khéng £n cac théng tin_ca chiu th 3. Ngay nay vi s

phét tr\ ¢ a cong nghmay tinh, vic tinh toan cachil trac co thMénti  h " n g ufnh . m Ldbr i

I, ¢ cho cac cong tac taitt bl tric ¢ a cac vt thwe ~“a Hinh. Mttrongnhngvid gfn L ©gg ding
StMkihpvi Lo Hatta tb [%mo hinh kiptracl, chit/f v~ ch2 n'kts x 8¢
trong vi c ph c Ai 14 nhath n_ c Ba Paris sau taith ngay 15/04/2019.

SfM khéng chh tr vi c tai tb ol tric 3 chQu ¢ a cac ki tric, v thwn™ ¢ | @ ngld8g trong
cac kifo sat quymo ntrénQmH  tH §in & K& chd Lantb , aHinh.., ng d ng trong
nhiQi nganh khoatt t rong ¢ tcH §likrhdd ab @Fu  tli° Tt n k BBbRag ¢4c be
[hh “d¢cBpt ciccameradn tr °n c §c Wlang gongrkBol | si 8uthid v kHo ¢ (R.
Hartley, 2001). Ntb du \dy, vi ¢ kh[o sat nay chco thwhoan thanh quy mé nh do hth ch]vQthisi b .
Tntm 2006 bba§yc kthhiing 8igd UAVIFn tithéahd di/hma s d ng StM
t UAV L «, cphat triad@inhanh.

Sf M’ dagdng chocacbcnhchpt thifb bay k h™ithg- Ummared Aerial Vehicle
(UAV) ngay cang phbi/h. Cacthifb b ay  k h™iaigcod gidgth@nh ngay cangyrchidl ° hg@inh
mMh ng~ vy c¢ /mmy, miasolol thfb WAV L «W.C& . nd chn g WHay th]m t phfn

* Tac gl lien M
Email: phamvanhiep@humg.edu.vn
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cong tac bay ¢tp [nh phc v cho thanhdp bfn L QLtia, hin chnh va cac cong tac c6 lién quan.
Chinh vi tl]trong pm vig a ¢ h uQpnédy ohany tdi 8tdp trung vao nghién @ ¢ tkhoahc ¢ a
ph<€hng pbthhiplnhtd&ivaolinh ch p ¢ a cac vt chuy | g (Structure from Motion) trong
vic [nbchpt thifbbay kh™itig ng€

22Ph€hng phsgpli &@M ngind hinh 3D
2.1.Duv liMi nghién ou

Khu v ¢ nghién cu thu ¢ pHm vi x& Minh B[o, TP Yén Ba4i, Yén Bai (hinh 1) 1a khuwnhiQu “iL
nGi. D Ii' unghiénculaklhifnhchpkhuv cnghiéncu ‘lc®aychpblgthitbbay k h™ing
lai (UAV) Phamtom 4 vi may ch p [nh § m 175 £ [nh.

[ Vinh Bac Bo 7

, ’} Gulf of Bac If;_;"'Haman Island

{Vientiane ) |

7 N ey
* 8 ‘[ el \
AFa \

quén déo Hoang Sa
Viét Nam)
Hoéng Sa Archipelago

A

BIEN PONG
(EAST SEA)

12

#' Minh Béo
Chia Minh Béo

quén déo Trudng Sa
(Vigt Nam) 7
Trudng Sa Archipelago

Hinh 1 Khu ¢ nghién ou: xa Minh B o, TP Yén Bai, Yén Bai
phg&p SfM

22.Ph_ _ng
Nguyén ac cva SfM

S. Ul | man Qlifxgfiuiaca aSfnM.

Theoc Lx §rchB|ftih tolnéytri 3D
b3ag céc hinfinh 2D.

Hinh Clp hinh tAh miéud¢ SfM (C. Caudek and N. Rubin, 2001)
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Cacta , 8D "t €lUaongb nh maytinh va hinh ciu piingca ¢ St nl i’y tirlh ©4an
v: L<€a | °n m’ n _mayxday, cakta i VahiBhcchilh 3°lo$nh toanll WL -€lan mH
ph3n g . N/hn€i himh [nh trén man hinh&cho ramttdp Vthigin g n bu@hién g hi n. Tuy
nhién, khigécchy  t hia,y ‘d § aig@ch chuyi qua man hinh&tt thanh2hinhrt r ong L- h3 nh
dhg v lceodMAl ‘@& h €8T L ©y , Hidréce chayw | g (SfM) c6 tWL *& tinh toan.
deflas giatr phanbcamt "hé& vhgh'®lg€evhgh®'cy x'8&bads bih il
ca ‘tngvehfctivt r WhcBth\ ‘EtinhBagmttdph p 3rhtéhmtcH “tng MRin.
Phan nhém trong SfM dh trén s phan b ¢ a def
Chomt “tgwvé f c2chi@ V(xy)={Vx(Xy):Vy(x,y)} matrchbih it Gclh® nghoa nh€e sau

@
0 cW ‘@&bih "ilthanhtngca4 march hrg s theofrngs b ibijph s v  mge
3 -B 60 (2
V. i
5 8 — — L0 D poT
mp
06 0 — — ,0 0 e
p T
6 0o — — , 0 0 P
m p
6 0o — — 0 0 TP
p T
Theo L-
Q'Q"Q 6 o]
Vaquamts bi/h “iltaco
s P W ® @ © W OSW WS, . .
QQQ—=—= Al 6y
D Bls ” ‘> ” © %y
D€ Loy I1cadpth©n b
o= 015 = 0,15
2 2
é 01 é 01
o 005 o 005
o o
0.021 0.147 0.273 0.400 0.021 0.147 0273 0.400
def (rad/s) def (radrs)
Hinh 3. Phan K cva def wi 1 80 LExoay (C.Caudek and N. Rubin, 2001)
KU thuot tim kidm ¢l pd nh song trung
Bec fuitién ¢a SfM la vic tim ki cac khu ve trang nhau tréncaéthnh | = {1 i | i =1é NI }

x § cnh dAc phép chu hinh trong cackp [n h Fu ra¢ a qua trinh nay 1a mtd h p cac ¢p [nh song
trung va phép ctip hinh cho mi . i

Phéan tach catX 1 ng

Tdm inhli, StMphathinmttdp Fi = { ( x| ,af jc)§ ¢ wd®lénN F jtri xj}thu ¢
RbWwidinbitd f j i Ctg@ayE&c - Fotinh hinhhc v xamlthich hp WBfM c6 thatim
ki/m trong cac hinidnh. SITF (D. G.Lowe, 2004) va cac B thwc a né (T. Tuytelaars and K.

Mi kol aj czyk, 2007) aoming( Mh€Br&wn ph@®@hnlguahcsand S. Wi
d ng khéac latiéuchdn Wi h ©n t §ichng@ §c L
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Hinh 4. Tim kdm ¢ 83w truidg nhau trén cacded nh.

e BH oo B L@ Xewaasin SWas

H¥nh 5. PhX¥nntg §ch c8c L
Khip ¢ 8cund

SfM Eti/nhanhtimkimvakih p c'§c’ ng@a t r ° Wwh Fdr@ng catlin [nh. SfM €tim
kiJm tréntoanb, khu v ¢ [nh trang nhau Bag cAch tim Kim ¢ §ic "ng@6 &l t r Y%e §mgng £ €
t cho mithh [nh. Cong tac nayex: ¢ k8ph c tth trong vi ¢ tinh toan vagrEikho co twth chin "l
vicactpbh p[nh|n.Wmchin ‘lc€ngvic n”iyitdhplnh|n cacnhakhoale L « L €a
ramts gifithud WL n'gng bi€sWHikIh p ¢ '§c’ ng@énfn h furacaquatinh B h p
i “ng@aylamttphp c Se[nhcokintng tr %ng nh'agtru@nvatMc§c L-i t €
V4. VisualSFM - [Sparse Reconstruction] - (0] - ] - { =} >

File SfM View Tools Help
B) o o GO 08 e R R B3+ W@ | 30 0 o BA S M| & W o () |
o ey N

Vork thread terminated!

Hinh6. Kthip cScindda t r ° @n R tBrg cdditmd nh
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HiMi chibh hinh e

B €c th 3trong kK thud tim ki/m \hi[nh song tring & hil chnh cac &p [nh tring nhau C. SfM
s€hi uchnh hinhhc ¢ 8tlnhlirong cac ke [nh tring nhau Bag cac phép chu hinh. Ph thu ¢ va
tinh chikhéng gian cat ng dp [nh, cac hiu chnh nay £thwhi nm ilién h hinh h ¢ gi a chiing. Céac
phép chip  h ¥mgmtiL * & € d YWinigu (s bi/h " ilkoay hdb dch chuyM thufn tdy. Cac phép
chilu L a ‘teingchocach “ilph ctpthongquacacmadichtqy h - a v .Kihiecti °u c
bi/h it n "’ yxayld@ gfylL Eho d §ag®;nmh, ‘¢ &wd&ln cy clo@ uchnhl « hi
hinh A c. Tuy nhién, vic  x ‘@rccacdphép cli  n “iy i [B h ° ndhe®iinhiQu cac nhiu, do \dy,
c8c ch<ehngephfis3dmhg/ it teidk t o0 8 n  n h €b GRABVBQ@EGIAC
LWK Iy lod b cacnhiu. Sau Y hiiuchihhinie e, StM cung €p mt ™ th c[nh (scene
graph)yifnh | "WheacacEi[nh "¢ €coi Hh€ c&c c

Trong § cac thut todntren RANS AC  cLn@d ngnhiuntl . R A N ScA1@) d b ©Wekc tinh
quanhTv inthamstrénd liu { p} . T KEehia{plthanh cangiatteong va ngoai. N6&. a
chnmttdp m d§ ag€{p}vatinhtoan mt_ngvién quan'hTct tdo ngd nhién nay. S| “@g
nh nhEim=(nca c’§ ch e d winlytoan quan'hph thy cvao s | “@gcackhch]r ‘&€
cungdpbimi “iL° hg@a S| “@gn cacthamsg aquanhT.

NWt £ i@, t2nh t o§n," ndRSAINNSEA €8nh tiyEtinh cho quan'hT . “ivimt . c€
tinh tuyh tinh, chdng ta c6 nh ham mtl-ltuym t2nh fin nh€e sau:

Qo A oL DN N

trong L -, tb\ditnehoquarhhT vivAwlamatehchacacdli ut td w. Ma tich
Awcorh “ ngldbimitdpwcharcacgiihthhiags L cld.Mt “iL’° ng@3in trong cé quan
hlamt Wad li'uwyifin (tw)< ct. N6i chung, mth th'ng cdc ham'stuy/h t 2°'mh x & L
t cachamnifiovad i u{p}:
60 TO BN N

trong dhAthmaR gartdic[ cac mateh Awthuc R ‘xt8bciwthuc{p}. T. L -, c8&c
hang camateh d i’ u A ch a cac Kith tuyh tinh b i cAc ham tugh tinh f,. Quanht | "n R §o h €
mttpNgamatthd lfu A. Theedlli-uEcomtmarAgami Whulhhthmt
gifithud .  NhoBiQn ¢ a khong giantmg €coitnilimt  Aiv igacd li' ukhéng cé nhiu,
mc r Acgimexingrd<nlamts nh hhn €8HL didp ‘lceungépbid I uvatp
quan h Tctr nénkhéngctbchch . Th e o ' ITe la thaghuviémeaa i t khéng gian con N v rn
chiQu c6 thA *& biwi dj n blag ma teh N thu ¢ R.

$. VieuatUM - [Sparse Reconstraction] - 191 - [ (=)
Fe 9M View Tools Melp
nae G-L ao'sn Ly Xeosdman 0wan

EE.E-""—-’H"'! f.,,..aw
""““-ﬁ Nk EEEREERBEEEESE
'lnu.i.i‘:Ei‘?ﬁFﬂBHﬁi N
Ill.liilkﬁlll!ﬁﬂ!!!l
DERNUNRAKREDEEREG222Y
FRNNEN NREGGEgRII22N
IRmy ;llbiﬁ Tk .ﬂii@

Hinh 7. HMi chehh hinh fXc cact md nh

Sau khi tinh toan Tc, RANSAC &p g n6 cho toan bd i’ u {p} va phan nhém bi nng fong
{inc} vangoai {outc}. ViclBfm¥ungs nhi Clpldl e /mo kflyi, E0 “@gméu WL §nh gi
S | €h nigyéudu S"CLQ’@rcphu_ﬁpb‘iapdngphan'su— (] {i nc} | &} Nhim} |
chung RANS\C s£d ng IBf mu khis | “@gmu SclL€8bd Bh€e sau:

i 8.
) v’
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1T ¢
[
Trong L:I"@m I8 ceg@ongbym@i. Sau ‘khdftnbd , L ®c cxdcy L€
L' nh la TRANSAC phu'hp ntily, id, i u.
3.Th ¢ nghi mxay d ng mé hinh 3Dt [nh UAV

3.1. Quy trinh o lyd nh UAV tp pht n mZm SfM (hinh 8)

vy

| Cong tac ch¥ b |

v v
Lamddimc v © " oh][khngdl nghi p Thi/} k/Jtuy/h bay
| Bay ch p [nh |

v
| X Iy [nh trén plin mQn SfM |<7

TCb’cécﬁann
v v v i
T L§m Whoy| LpDSM | | L b¥anh |
v

| Tt DEM |
v
| M0 hinh 3D |

Hinh 8. Quy trinh x&yxhg mé hinh 3D trén pm mzm SfM
3.2. Cacsn ph m xo lyd nh UAV tp phH n mZm SfM

Tr°n’ rghéneu C Hytheyfvaldnchdiga Sf M ¢ h Yih banh bayi ghp Wacth o i
nghi m xay d ng mo hinh 3D_td |i' u [nh UAV cho khu vc X& Minh Blo, Thanh ph Yén Bai. K}
qul ¢ a th ¢ nghi m mé hinh 3D_t [nh UAV bao gm cac §n phXn:

3.2.1 n®@m ca<SmelPoint cloud
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n § m m@hy- polhticloud la Bn pi¥n chinh ¢a qua trinh x Iy [nh UAV b3ag thud toan SfM (hinh
9). gnph¥nnaylamtiphp c e dfy . Ea Ky zTphp c®e iy |~ "khung ch
chocachuttoan x Iyti/p t heo nh @  tli§8mmg mddiyhg-dth mo hinh DSM, DEM.
3.2.2. nm@@mlcm@wy nlgi d”y vahzmit RAlithnh 3D ¢

nNg&m m@ty blfFin (E€t L n'gtht” yt d§n t L n gpoidtcloud el °~ hg@aom
hhn,phtt hhn Jy " hbhi ti

H®nh 10. @8t mGynd id”"y KkZylit) m* h3nh s
Tr°n kihu>éydngDSM, tihhanhchnggpvi b™ mita £t h u cmhéhinh 3D ca
khu v ¢ th ¢ nghi m (hinh 11)

Point #1220832
8 516056.531250 @ 92
V8 2404579.750000 FE 146

66.858002 =l 89

(b)
Hinh 11. Thictinhwa @hi t r ong @8 mtm@y dl iy ( avakhwycthidhghMnib).h 3 D c

M6 hinh 3D cakhuvcbaychp [Mibflomc | BhitiprEt t, khfnt ng [Mia° th 3@, L
chu xac, c6 kifn £ nmg d ng trong mé phng bQmHb “alhinh va xay dng Bn ™ I a hinh cho khu
v cth ¢ nghim.
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4.KJ} ludh

Tr ° n° céadngh#&n cu ly thuy} vath c nghim, nhémtac dil « x ®g  &n® hinh 3D thc
nghi m cho khu vc xa Minh o, thanh ph Yén Bai. Kif qul mé hinh cho tBf vi ¢ ng d ng thud toan
SfMtrongvicx Iy nhchpt UA V WAy d ng mé hinh 3D la hoan toan kthi. Vi ¢ xay d ng md
hinh 3D QmHucho tHf tign  n £ n @ trongovicl ng d ng vao $n xubib[n 1 i | d¢hinh x&c cao,
_ng d ng trong xay dng, quy héth va trong quan s Hxbi t 1a trong cdng tac mé ph g’ a iinh phc
v, cacmc L 2 ¢ h -@uic pNing) dquy heh,...

LCicfm hn

n\Whoan thin bai b4o, nhém taclgl « dn hic€ h tr t Tr €g Uh cM -n achithéng qua
LQtai nghién cu khomhcdgdp ¢ fmas T20-09.
Taili" u tham khlo

S. Ul'l man, AiThe interpretation of structure from mo

1153, -$Pp6, 4DB79.

R. Hartley, Multiple View Gedametorny. i2n00Qomputer Vi sic

C. Caudek and N. Rubi n, AiSegmentation in structure
Res., vol. 412,730 . 22010,1 pp. 2715

D. G. Lowe, iDi sti nct i-lvnev arnaagnet FKeeaytpuorienst sfl¥d@m nSc.a | Je.
2004.

T. Tuytelaars and K. Mikolajczyk, fALocal l nvari ant
Graph. Vis., v2»80, 3200D0. 3, pp. 177

M. Br own, G. Hua, and S. Wi nder, ADi scr-ilhi n2a0il0e Le

ABSTRACT
Appplication of SfM in 3D modeling from UAV images

Hiep Van Pham, Quy Ngoc But, Nguyen Hoang Anh Quan Anh Duong, Duc Danh Nguyeh Nga Le
Thi?, Kien Trung Trarf, Tu Hoang Xuas, Dong Dai Nguyeri, Nguyen Duc Hun§, Nguyen Van Manh
! Hanoi University of Mining and Geology, Vietnam
2 Department of Operations, General Staff of the Vietnam People's Army, Vietnam

3 Land survey consultant joint stock company, Vietnam

4 Department of Surveying and Meetnam, Vietnam
5Center for Surveying & Construction planning, National Institute of Urban and Rural Planning, Vietnam

6Thai Binh Province Department of Natural and Environment, Vietham

Structure from Motion (SfM) applied to unorganized imagedéshnique that has been strongly developed

in recent years. The main applications of SfM must mention firstly for the construction of architectural
models, objects, cubes,... With the development of image acquisition technology and advanced processing
mettods, SfM not only supports the reconstruction of thdieeensional structures of structures and objects,

but also applies to larggcale surveys of the earth's surface such as geological, geomorphological and
topographic surveys and other fields of eadilersce. Currently, the strong development of drones (UAVS)

has created a large variety of terrain surface photography data which are easily obtained in all other terrain
types. These image data can be processed by SfM technology to create point clmslays$t®pographic
models. To take advantage of UAV image data, the study of SfM application in processing and creating 3D
terrain models from UAV image data is even more urgent. The article introduces research of applying SfM
in building 3D terrain moddfom UAV image data by Visual SfM sortware.

Keywords Unmanned Aerial VehicleUAV, 3D model, Structure from Motie®fM.
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ERS® H INGH TOANQU CKHOAH CTRCI{Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién c u tinh tthg Hh néng nghip d a trén chs htht [nh
vi, n tham Landsat 8 trérth t{ng Google Earth Engine
Phtm TH Thanh Hoa*, V1 c Quang

1T ryn guihsc MY-nlacht, ViMNam
2T ryn gYihsc Cong ngVGiao théng on ¢ i, ViM Nam

TOMTAT

Nghién ¢ u trinh bay K qul b a rfu khi s d ng cac chs n h €" scth ¢ vd NDVI (Normalized

Difference Vegetation Index), ¢ nhit , tOms L ST (Land Sur f athetoAle mper at ur
d li ufnhvintham Landsat8vatin g nlit o§n L &m mO©y Golo-gltelsilrcrh Engi |
han VHI (Vegetation Health Indexch's s ckhethcvd)nhan L § n h  d¢hg &h néAgmghip t r

x[y ra @ huy n Tay Hoa, nh Pha Yén, Vit Nam. K} qul nghién cu ch ra raag nh ng vang {y ra th

h§n thnvaingconhit  WOmMH, L ST t b fnggiadiaNd Vv .ng i, d atrén thang

phanidim ¢ . kit theo chs VHI, nghiéncu L ‘wartadicac xatrong huym QLB [n h * hg® i

hh h&n, tromgchEFhlnthhé x« ®hn Th nh ntng;niSnhgn, THh,"anh T«
Binh 1, Hoa Binh 2, Hoa Phong trongchc& ng m%a kh! ntm 2019.

Tp khoa Hth han; Tay Hoa;Landsat 8; C& hth, Google Earth Engine

1.nHwvbh QU
Héh h 8o ‘nth€ nghohan I'figkhikd nhkdt r °BHIQILHE t r €hagnhb ©€
trong khdng thigiant v " i t/hghig ntt m. Theo ( Wil hiht eh §wchiad ant z,

thanh bnlod lahth  h § n” ng, A han 8y v hdnhan néng nghp va Wh han kinh fxa b i.
Trongthhongnghipxly r a Mnlkgia HE ik icaytrng Umxiggmc  [nh *hge
xBl J)L n ki cay tBngvalinhuch ¢ anganhnéngnghp ( Mannocchi , tqu@®tnh) . noy |
khihdi ‘nhk8x[yrayi cH c\ih khong gian vath gian b “tngt@n mtkhuv cr ng| nva
trong khdng th i gian kéo dai.

. VitNam,Kh h & oxem@mttrongnhnghin °ngéhiéntaigaythihdl n /&2 mt'ing, t r €
kinht]-xdhi,cucsngga coni nvgendgx8ic/HL ¢ §c chéagnghipvTrongnhng nt m
ofn L ©y thgtih mah Vi ttNam xtihi ny itfnsiivathi gi an k®o d Bhtitng | °n
khaonghit  h Rmyih% hc T nrgr gm h hMéng(nghip va Phéatrivd nong thon, 2014;Thg C ¢
Kh2°ngT™y vin, 2019)L§mDhb tglhharrvattbd8e cing nhf Lea ra
phép kkeo ph clavih Ql/}s cquantrn g Vv € nhiu® , Ban, Nganh va cac nha khoachguan tam.
Vivdy,nhid phfhgg "€ «L EdhghitacuvQ ond w~  y. Trsochthganlabin ¢ h
ph&phlngel t r €ndihmnitag cHghdadli ut m thobnhiQubihs nh€nd €
m€a vrhgb¢ €h hi | tdidtrhéh dug nidl Tuy nhién, d li'u  k hre g t rente, , b’ hhge
m€a_, Xn I'Mtinh toan cac ¢ks hth nay khongpfi | “%c n “Jbdos hthgvjv@s- | @ g cl ng
nhephénbkht nmggQikacacttmquanteh. MU kh&§c, phe€htignphgps&L®ang t
hiugfhhn'cl @€ €a r a t Fhdandasgd ingdmli’ vt tham- ngl n cung & thdng tin
vQbQmHy T Hi§dac Kénhphk h§¢c nhaph wum| c tinh & nhdcao. Vi ph<€hng phgp
nay, cac nha khoab ldwdntg @Haad huvin t ht®bitlanhngd lium h ° ¢céng
cihmin ph?2 tr °Wheolddi hie r’ ngghh hanifrongnhn g nt m. mguirad li" 0 nay,
nhiQuch s hth ‘lc@kuldl v *  nighe m thanh cong. C6 YWkWLJh 1a cac nghién @i $ d, ng[nh
nhi t MODIS,NOAA/AVHRR (Hu8nhTRThu H€hng v "Hoa h i Land8ad(Tinh )é Hary
v’ n"o Kh8&nh Ho" i, 2t01EmH vartiemhinh khe o, i ch»si TVBIh i
(Temperature Ve get at i on Dr gtinhetsas dalréng & x2h n §j €ahaiains la NDVI

* Tac gl lien M
Email: phamthithanhhoa@humg.edu.vn
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(Normalized Difference Vegetation Indech' s th c¢ vd) va LST (Land Surface Temperaturidhi t | L
bQmHb ) . NDVI ¢ motthg thédth c wt § cchdph vas c kh e th ¢ vd) (Lé Th Thu HIiQ,
2013), cungvinhi t | HOmH HILST- L *& tinh todn_t cac di b’ ng ngdd nhi t TIR (thermal infrared),
cungdpmt tch @€ ct/pvOnhit  BOmH v ¢ tinhaian tp vQL, Xn (Trfn Hang, 2007, Tnh
L° H¥%ng, 29 ¥Qt)h[n,bN ba€nghiéncu L « hitnfcac chs hth  ‘lc€nh d a trén
haichs | © LST v~™ NDVI. Trong L-, VhkhmniMedeatgathihmn vAeal t
s phufipft h hn ¢theo ddgkh kidn (Bento va nnk, 2018)dtréenmi t ©hn gahgicfan gi
S tr°n gy nétiggghip. Tuy nhién, cac nghiéna t r oavh cmtd trung vao vic
s d, ngcacd li’ ulnhcé $htrong vic tinh toan cac ¢is hthy icacpfnm@nx ly[nh "¢ €ckbi L
tr°n m8y vi tz2nh (laptop) nHSPHFEMINIL tring RDE & dl MAGI NE,
li" unh vi n thdm Qmay tinh, gay Biti ntrongvic | @t nga fufmhyi d u mgl nl €
Khi Google Earth Engine (GEE) #bhi n L, ¢r cho cac nhakhoakh t r oog@m saEa din
I'T t°i nguagVimhmg i S vQEi€u d tlitu [nh va cac thao tac Xy b3ag I trinh
ngén ng JavaScript. Tuy nhién Vi’ t Nam, vic_ ng d ng GEE v con kha mi mT Nh ng_ ng d ng
L& khai fubr@antinayn GIEE tcrchdthVgh inad@ghién cu bih  ngr ng (Nguy n
TTng NhOn v ' ngl201,wPnngetg® s ng _(uldng vl nnk, 2019), giam sat
I Tt | ( VdLongvannk, 2018; V6 Qe Tush v™ nnk, 20W8§nh Trghar§hidhi °n, L
ch®©a c¢ - _ unoghio® ntcrothWgda vi eSS d ng ngdn ng I trinh JavaScript cé trén @
tthg GEE. Do, tL -hgat &pnginghiémeu hth hanhinnay t r ong n €
Tr °n' Lc-h, sn guhtrinf bay K qul b a fu khi s d, ng cac chs n h € scti c vd NDVI
(Normalized Difference Vegetation Index), nhi, iQms L ST (Land Sur fatine Temper a
toant d li u[nhvintham LandsaBvarhtfing nlit o&§n L&m mOy Gobgl e2 ElArth
ch' s hth VHI (Vegetation Health Indexch's sckhethcvd)nhaim L §nh dhHg&hndédgn h t r
nghi p x[y rati huy n Tay Hoa,'nh Pha Yén,Vit Nam trong c8c th&ng m¥%a kh?t

2.Ch" IgthuyJ v ph<€ehng ph8&8p nghi°n ¢
2.1.Giai thiMi khu vxc nghién ou

N
VIET NAM
109°00°E 109" 100°E 109°200°E
N
Hoang Sa
islands
Vietnam z z
2 =
2 o
Phu Yei
a““ Tay Hoa
“u “--‘_“k =z i £
e . = o
“e._ Mietnam - 32 5 g
S~ _Truong Sa o] B
s o
. ;ﬁu\‘%
109°00°E 108" 100E 109°200°E

Hinh 1. Khu xc nghién ou.

Khu v ¢ nghién cu td huy n Tay Hoa, Am phia Tay Nam_a Tnh Pha Yén,céta ..U 120456070
h 1204506BH5,0 OO UL 55ABE1 %5680 agk cukhuzy & phan chia thanh 2
muardrt : m¥%at m®@f thdng 12 va miadagt t h § nJjg thdng & Tay Hoa la hug thun
noéng, chuyén‘tmg lta va cac cay ndng nghi n h €nmng xuyéh $ ra Hh han do s phan b | @g
m€a k hQ4, nhgt  Ld¢ao va thiy rc€inh hét Hb bilt trong cac thang mua kho, Khicho cay
tr’ ng khong th\phat tr\d. (Vietnam)

Nhng nfam L@yt ngapcang dn bih  k A ng va kBong theo quy & khi/h tinh hinh
hthhan huyn T ©y Hif aénpHcrdy . Hohit, theo § Nong nghip va Phat tiisi nong thon
t'nh Pha Yénm¥%a k h® n £ ththzh@ninghiém'tn gl ¢ g8 nkeh. Hch han nghiém'tmg kéo
daivathitifndagnéng ko nghit L« | " m kh?! h" ngngt xdHoa Thna,vioga m  u v~
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t hu LlROnig867 ha lda, thu khdn g 7 3 Q¢ h akhdngch vdy, x& nay con cé 1220 / 3890
h thi/u .rc;@himgn90%sh gi a LWpntc®@anthiuyn.Nhng x« kh8&c Wahmg kht'ng
tac néng nghip do khan him  nc€Bao Nong nghip Vit N a mt , 2419).

2.2.Giai thiMi Google Earth Engine (GEE) vaulliMid nh so dAng
Google Earth Engine

Google Earth Engine (GEE) lamnQitin g ‘'nl it o § n L' '& thij k@W Qu@atxrlyb d
FukingT fnhvintham(quy m! peaeynt ¢ 2 ch J§ "nk ¢i€aingramaqg u y
2019) GEE lam vic théng qua Giao b Tr ctuyhga ngdng JavaScr¢gitacedaPl ) L€
Editor. Tréngiaodin  n * yi,ding ap @Wi/t vachy cac b n h / s dAthiagova IHi 1Y cac quy
tr3nh phon ‘thedclhu cH mign mlgs &n L

Du liMi¢4 nh s5 dAng

V t i nh L ancplsdagttharg cahg@engliib v fuo nik m 20 18 nglind B ulmy ¢
phong phiphcy, nhiQ@mec L2 ¢ h _ wn@ Hiiulands&cd gh trong Google Earth Enginecac
m ¢ , B 1,2:[nh thé,[nh hiu chnh® L'nh khi quyM TOA (top of atmosphereJnh pHn xdbQmHy
SR (surface reflectance).

Nghién cuth chinv id li' u[nh Landsat 8 trén@ tfng Google Earth Engine phrom khu v ¢
huynTayHoaPh¥% Y°n trong m¥ahirktht'h Snnkgnhdagonl Mg nk ltamdsat 8
trongnghincu n~ "y c¢c- t°n fALANDSATcAMCO 8l achblle®Hrnh pHnXIBA 0, ¢t
L'nh khi quyd (Chander va nnk, 2009)dd d |i" u[nh ¢ a khu v ¢ nghién cu ‘LcWhi n trong hinh
2,v it h p mau phan tich trc vd (ndng nghip).

NG

Tx. Gia Nghia N
3 Ng To. Daly Tp. Cam Ranh
Phudc ; [~ g
ong { QL20 |

wvwrey

Hinh Top du liMid nh khu yc nghién ou. ¢ nh tYhi p mau RG-B la B6B5B 4 t ong wigénh 6,
kénh 5, kénh 4va Landsat 8).

23.Ph_ _ng ph8p nghi °n

Nghiéncus d ngcacthdt t o8n tr °n GoWwihkhes tlE awdNDVI (Rorrgalizede L
Difference Vegetation Index), nhi . BQmMHLST (Land Surface Temperature), sh's ¢ kh e th ¢ vdt
VHI (Vegetation Health Index), Mn L § n h  ¢hig Bh rtorig mghip x[y ra © huy n Tay Hoa, nh
Pha Yén, Vit Nam. Tr®NDVItihhd a cthr ° n (kénh 4) ka k&nhd i ng ngdd NIR
(kénh 5), chs LSTd atrénkénhnhica Landsat 8 ,Q CL8€ L @2 phan ghi 30;m L
trén Google Earth Engingy"i v, i [nh Landsat 8 c6 2 kénh'plicung & t ht ng'nitnhin  #®8c L
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k°nh 10 v™ k°nh 11, tuy nhi°n s gwunghrecg USGS®nitédh § n g

States Geological Surveihéng s d. ng kénh 11 do his chnhk h * Mg bld, vi vdy ch’ c6 kénh 10
L& L €a dvdam(thdng tin trén trang web https://www.usgs.gov/)
S h” duy trinh cdng nghl. *& thwhi n trong Hinh 3.

Google Earth Engine Nhdp d i u Landsat 8 OLI/TIR

-

nghi°n ¢ L ¢ may trénnh

Nhdp d | | Bnhytheo thi gian va khu ve nghién cu

Cdt [nh theo khu v

/\

K ° n h(RED - kénh4) va kénh
cch it ng ngdd (NIR - kénh 5)

Kénh nhit (kénh 10)

|

Ch" s~ th c Nhi 't L. b Q

Ch's hth VHI
(Vegetation Health Index)

iinh phan ving ¥ han

H3 nh 8quy tBnh thxg hivh
Vi S thén,lcac chs L ‘@ tinhtoarv. icaccongthc nh€ sau:
- Tinh NDVI (Normalized difference vegetation indexch's khac bitth cvd , * cl @ ‘&ted al’
trén s phln x4 khac nhauca th ¢ vd thwhi n gi a k.° (Réd) va lkénh phech A ng ngdd
NIR (near infrard).

cong thctinhchs th cvd NDVIv. i [nh Landsat 8:

. $6) O (1)

Gia tr nay rm trong khqng [1;1] ttwhi n “lcenhtthgsckhegathcvd ¢l ng mgh €
thong tin Qmd | ¢he ph, tinhtrth g s i 'mé é yrNBVicang)n “ilv inhng v %n ghec -

ph thcvd cao v clddNDy cangnh @®imc  thephthcvd ¢ " ngtt h<€a

-Tinh nhit | BWOmMH : * ck&€ "nh theo cong the:

, 34— — ¢ xdC) 2

Trong L - :

LST-nhi t | WQOmH(Land Surface Temperature); Tgia tf nhi t & ¢ xUhay nhit  d48ng. Nhi t
L, L séng TOA (Top of Atmosphere Brightness Temperature) cho cac kéghrigdd nhi t (TIR) ¢ a
Landsacunglefeb i Quan Kifo s ‘& thil Hoa K8 (USGS) va hoan toan cdts WE d, ng
trong GEE cho Landsat .- gi& tf b & song trung tam @ di s-ng Aing ngdd nhi t ;i wi [hh
Landsat 8, kénh nhi (kénh 10) 1y gi§tr b & sng ! 10,8 um;r = 143®. Gia tr § A*c/s v i hla Hag
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S Plank (6,626*164Js), s la Rag S Boltzmann (1,38*163°-); ¢ la vah { ¢ &nh sang (3*1n/s); LSE-

L, ph& x4bQmH, ° & #@h toan da vao hp ptn th ¢ vd Pv (proportion of vegetation) theo cong th
(3) (Sobrino va nnk, 2004), phtipv i [nh Landsat 8, vi giatr 0 , 0 0 41 ch ¢huqilg a 49 quang ph
Ll , v Oc¢xerBlamdtengbinhca A phatXtkl (0, 9phat ith ¢ vdl(0,99).

LSE=0, 004R3)+0, 986 Pv=(— )2 (4)

- Tinh ch s hth VHI (Vegetation Health Indexch's s c kh e th ¢ vd)
VHI = a x VCI + (+a)TCl (5)

Trong L

VCllachs L@kinthcvd (Vegetati on ‘@onhithdocdnptm: | ndex) L€
VCI= 100 x—————— (6)

TCllachs L@kinnhit, CTemper atur e Coathlitheoongtt:ndex) , L€
TCl=100 @)

V. i NDVI max, NDVI min la giatrt'i L aithiMi ¢ atNDVI; LST max, LST min la gia'tt' i L a
vafithiwig aLST.
alahs chotiys khacbitvQif ngs gia VCI v~ Tapghp Thkhhhmghx@@ e L
c§oukin mting, Byra$®,5.
- K/} qul hth han: mc | Hth c6 thAL *& phan 161t hth khdo nghit Jhikhong bhth han tkeo cac
gia tr VHI (xem B[ng 1)
B! ng 1: Phan loi moc i Hghiém téEng ava i n han theo gia MvHI (Kogan, 1995)

TT Gia T VHI M c _ kit han
1 0-10 Hth han kieb nghi t
2 10-20 Hth han nghiémtmg
3 20-30 Han han va
4 30-40 Hh han niG
5 >40 Khong Hh han

3. KJ} qul va tho ludn
HiMittngin h8n trong c¢8c t hiBu Rdyadoa, PiitYénnt m 2019 t

Nghiéncuth chintrongthigiant t h§nfin 4 hi§ng 7 _ ki bkhu\2cthdgh#®n cu B
[nh &theocanhgii " E#@Ahi ntronghinh4. Caccaudnh, ¢ §c h " ntthtchinnhrént o § n
Code Editor ca Google Earth Engine (Hinh 5).

Ban do

Hinh 4. Du liMi vector vd nh Landsat 8 @t theo khu yc huypvh Tay Hoa trén GEE
Céc K} qul [nh €L ‘& hi n° m, cLayer trén giao din ¢ a GEE; cac gia'tl’ ‘& hiwi th trong m ¢
Console hinh §,t r o ngja trLNDVI th. a man @ trong khgng [-1;1], gia tf nhit | L'ST khong
mang gia fram hdb bl “tng. @} qul xuHira 1a céc filgnh bén mc Tasks
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| T I 0 3 O

166 var VHI = (VCI.multiply(a)).subtract(TCI.multiply(a)).rename('VHI'); a 8.235331332293867 .
167 Map.addLayer(VHI,{palette: ['FFo@e0’, '@0FFo0']}, 'VHI'); LSTmin 350N
168

169 // Export the VHI image, specifying scale and region.

170 v Export.image.toDrive({ 35.10799956875229

g image: MLy ... ‘ LSTmax ET
172 description: 'VHIimage TayHoa',
173 scale: 3@,
174 })region: StudyArea » Inage (1 band) 150N
175 H o
76 I TCI 350N
177 ¥

4 »

Ban o Vétinh

v/ VHI
v TCI L4
v vl

v LST

v/ LSE

v/ Layer8

v/ thermal

v/ NDVI

v
v

imageStudyArea

HuyenTayHoa . > i reen)
1agre Dir liéu ban d6 ©2020 T 2UKM b = Diu khoan sir dun

Run vI Resel -I ™ [ | inspector Console [

VHI from TOA_TayHoa * GerLink vl Save ..

B T e v L ey W e L e

51 Map.centerObject(clip,8); * Refresh

i Reftsh|

53 // Create an NDVI imsge using bands the nir and red bands (5 and 4) M VHlimage_TayHoa m
54  wvar NDVI = clip.normalizedDifference(['85',784']);

55 P LST_TayHoa [ o |
56 // Display the NDVI image - Use @ grayscale stretch for displa :

57 Map.adELagyfer(NDVI,{min:g-l, max:l,gpa{ette: ['EEFFFE, '33ggae¥]},"va1“); . B NDVimage_TayHoa %
58 // Export the NOVI image, specifying scale and region. i

53 Export.image.toDrive({

60 image: MDVI,

61 description: "NDVIimage TayHoz',

62 scale: 30,

63 region: Studyfrea v
64 4

D, lif u[nhfivQv, i
K& qé NDVI

NDVI thang 4 NDVI thang 5
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NDVI thang 6 NDVI thang 7

I Rétthép [ | Thép [ | Trung binh [ Cao
Hinh 6. KX q¢ NDVItpt h 8§ nMthdng T
K& qd LST
LST thang 4 LST thang 5

LST thang 6 LST thang 7

B> 2> s Bl

Hinh 7. KX q¥ LSTpt h § nnthdng T
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Gia tr hang thang.ca NDVI vaLST trong mua khé cho céi nhin toanmivQpht vi ¢ a cac gia trva
sthaycaldNDVI v~ L ST ng, cadglairgga NDWI63n trong khdng t -1 JHL+1, gid
tr NDVI cang cao thi thm th ¢ vd cang khe nthh va cac giatthgp h Hdi nEhotfmth cvd b
suy gimvacacgiatomUdi nchontb o, 8db nhj Xnc ¢ abb  ngeJartrghi t | tfong

khuvcch yJulaln hhn B AGng thAng 4, nht . BOmHch y/Juln hhn 25d&AC,

nhit , ¢ao niditrén 42C. So sanh gia hinh 6 va hinh 7, c6\Whhdh thBf raag v i nh ng khu v ¢ c6

nhit  dao,thcvd ¢ - . ng gimhN®in chung, tinhthg khd kh  trigEyrati nhi "¢ -

LST cao va NDVI tiipp . Wehwhi nf tnhil Qiki nhch, d haichs ofn ‘lcthp Weau LW
hiwitht heo kh'ng gian nh€ H3nh 8.

VHI thang 4 VHI thang 5
A\ A\ N £\ AN A
A AN / el W Y E
Pioe sy & ) PN
b AR P w ) \ HoaBh2 _—~ g
) T i S s 4 [ 2N //}4 4 P nj 3
(/ { PN / pca Phong j { ~__/ oaa k@eﬁ'é T
) h ) ~_7 \Oiqg“ran ’?ay 7 i / \ nday
/ { — - f >
{ [ (" Hoa Phu ««’ 2 ton Béig,” ( [ (" Hoaphi Hoa D'Sngf
\ ‘ N 1 ]l \ \ S ) L_L/¥‘
, u SR ) ) Y D iR
. (i besodast Lo .8 c { ( N L (
[ = ( \ / ~ § / \ 1
( Son Thanh Bong N { A NS ( sJ‘n Thanh qéng P /, § —~—
§t’7;n Thanh T4 “ /7/ < ( ‘\ Sén Thanh Téy‘ [ <
:\ \ //Hoé My Téy// ( Hoa Thinh S— | \ / Hoa My Téy 1‘/ Hoa Thinh S
— \ f { ( — \ {
> T )
= - ) /
) (
o ( N S Ve ( s S N
7 X #/ \_
\ f \ f d
e ] N /
/ ~
\\/ \./
VHI thang 6 VHI thang 7
A \ N \ N
/& // 3\ A /< //\\ )
74 \ - oaBinni V¢ 72 i{oa sl h w A@— vt
) Hoa Binh2 7 N J A\ oa Binh Z =) 4
/. [ s 0 Phony ) 7 / ‘\\ /o Phong 2y
/s /j “‘ N Yoiale. (g"AHQéBTén Jay 7( ‘,»j ( Ty /}T g i HQg\Tanjay
{4“ | (" Hoapha %~ “v\‘\ HHoa E)on?_ “,ﬂ' [l R HHoa Dong P
3y / \) /“‘ A4 \/ ) \ Q ~A4
/ N~ ‘7 o c / ( R
Sdn Thanh Bbng b2 /g S— ( Sqn Thanh F\)ong il A N
sé’ e / | \ P / ‘
n Thanh T4 [ T r C \
P y,\ & Hog / \/ Scm Thanh éy ( Hoa vy ?ﬁg e
f \ = ) \ o /
) \ /Hoa My Tay) f Hoa Thinh ~— ) \\\ \Hoa My Tay }( Hoa Thinh N
SN [ \ { (
N T ( N/ NS q é (
) . i) ) L s
e [ \ //“»1/.‘/. N A ( K W
N 7 ( e 7
K\ / \\ V4 \ f‘ N
S
\\/ N A

- Han nghiém trong l:l Han vira I:I Han nhe l:l Khdng han
Hinh 8. K&t q¥ VHItpt h 8§ nfnthdng T

Ch's VHI ichiutngtis ckh ecatimthcvd , gi@t‘mhntﬁhg kho Bhcatimth c
vddonhit  ¢d©y r a, dmp Wih'rantch 2thhantzandng nghip. S phan b khéng gian
hth trong onivmai kthot ‘rcithwhi 2 dud cdnh gi& tr hth VHI® hinh8yib nmc
L,.Cungyis phan chia giatrtheo fng 1, nkeh thB} rag Hh han Xy ra trén toan huy v i cac m ¢

L, va din tich khac nhau: chy/u® cdécx « Shn Th" nh ning, :8hngThHph B®wph
ch

1, Hoa Binh 2, Hoa Phong. ngdi n tich Hh chifn khdng 1720% dintichtoan huyn , t r o.ng
y/u 1a din tich b hth v a va Wh nhG Phan tich nhn g myhra Hhx QLthBY tdp trung” phia B ¢ a
huy n Tay Hoa-n h s 14 ng ch y/u tr ng cay néng nghp,t ‘€ h may i ving c6 nhit | BQmHy
caot 25-3(0°C (Hinh 7) va gia rNDVI* m, c thap héb trung binh (Hinh 6).

N h €¥, W qur hth han trong thigiant t h§n 4 hilE§ng 7 nEmtAh0ihygfutumg ban

Il " m quantsng trong L %aqteh tghuyg TayHaahPhd Yén. Tuy nhiégn pH tinh

L/h cacthéng'sk h 7 ngtb® ung ‘mhpe medgné W L - L €a tdushgetBb h Q) v

m ¢ . H¢ han H khu v ¢ nghién cu.
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4.KJ} ludh

Trong nghién cu nay, d li' unh v tinh Landsat 8 va cac thtoantrén@tfn g 'nL it o8§n L &m moOy
Googl e Ear’tcs dBbmguitmtean ¢th€ NDVI, LSTvaVHI,t L - L<€a ra fRhanh ch- |
quf vohi n “ ng@th nong nghip® khuv chuyn TayHoa,tnh Ph% Y°n 4 rtom&8hgidil Lo
th&§ng 7 ntm_20d0OmmgNkih i®hg dnh fng Google Earth Engine 1a congti n
dng Vv~ nh awipcdtdic cnligu vLtinh lién quan va thc hi n phan ticlfnh vj n tham mt
cachhi u qu, c6 thNl ¢ cac K} qul theo khéng gian (viing nghiénuw) va theo thi g iHabnt,co thv
thaythjvi ctfi " hg@ [ uln h d Gmggd n (cO@Wen t i vai hotb vai ch ¢ Gigabyte) va vicx Iy
mtkhi " hg@€nd i’ utrén cac pfn mQn chuyén nganh

LCicfm hn

Cactacdixincm hn nTgrd@ cM -n'achdl Lid ingithamd H ingh Toan quc Khoa
h ¢ T Hi§a Tailhguyén vi Phat trid bQr v ng (ERSD).

Taili"” u tham kh[o

B N:ng mgwi Wh&t ntgr it h? n,t 3hth1idn.3 mB&Hchdx@omkmdu Tvr ung
b, Nawm” bT©O©y n:g uly07nd[/CESNLN

B§o N! npg Yhigham ,Li2Bi®ps:/ pnunyehhanadhddmndaxda hi eu
nue@hitemd2g4 7764 . ht ml
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V» Qu ¢ Tubln, nHng Ho"ng Kh[i, Hu8nh Th Kim Nho®n v~

gi &§m s&t |1 1.t v%ng L ng b3ng s!ng T€ pu cthénKhod aa \
hc Tr_yng nYui5HEBALE n2Ih_
Wil he, D. A., & Glantz, M. H. , 1985. Understanding

Wat er |l nt er AMd2t0i .o n a | 10

ABSTRACT

Study of agricultural drought based on drought index from Landsat 8
image on Google Earth Engine platform

Pham Thi Thanh Hoj Vu Ngoc Quand
1 Hanoi University of Mining and Geology, Vietnam
2 University of Transport Technology, Vietnam

The study presents the preliminary results using indices such as the Normalized Difference Vegetation
Index (NDVI), LST (Land Surface Temperature), Vegetation Health Index (VHI) calculated from Landsat

8 image data and a clotdmhsed platform Google Earth Engine to assess agricultural drought in Tay Hoa
district, Phu Yen province, Vietham. The study results showed thdtdhghtaffected areas corresponds

to areas with high surface temperature and low or moderate NDVI values. At the same time, based on the
VHI value, the study showed that all communes in the district are affected by drought condition, in which
Son Thanh Dng, Son Thanh Tay, Hoa My Dong, Hoa Binh 1, Hoa Binh 2, Hoa Phong had a large drought
area in the dry season months of 2019.
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TOMTAT
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L Qi tra va kith ké rng, thivic . °’ hg&[ | “@g r ng nhanh chéng va chlnh Xac tﬂquan frng.

M, c tiéu ¢ a nghién cu nay las d ng[nh v tinh Sentinel2 W& c tinh tr | @g rngtd "\

uc

b

gia Mii_ 6t mMa Ih 2@9. Nghienaus dng ph €hng Hthgpt pphag® | o
(Objectbased approach), thong qua shkhac bitth ¢ vd (NDVI), k/th pv is | ukhlosatthc "al

vohi ntthgvatr | “@grngtikhuy cnghiegncu, L« Yphi©o@2 | oh - g hg:

r ng

d"y (NDVIitrO’@y>700m3);rng trung b3 nh ( 0t B®g3010MM3Y.I
KJ1 qul ngh|en cuchotyynt m 2 Ony@ay cé din tich la 7. 217,7 ha, vtr | “@g la 1.105.029,9
m3, Ty i ngtrungbmhcodntlchla195594ha vtir 1'@g |7 164.103,% m3.
20162019 rl@grng d°y .mg X nige151ing &G m3 , ngrgimh €
-35. 738, ehinm&@&ctoanc ¢ ak}qu phanidd 4L h hn  8teeA6] qqpngmeng:u nay,

chang t6i K} luch rrag d i u[nh SentineR iith u 2 Wehc tith tr | “@gr ng” Ve€nQuc
Ca Mau.

Tokhéa MI i u;Gentinéz tr | “@gr ng; vi n tham

gi a

1.nHwvbh QU

venQic gia MIi  trongMsinhthéiing ngp mt HE t r @nrg veo bin Vi t
Nam. Gj v a i Hbtntquah trng, khéng chcung d3 nguyén liu n h,€i, Idm 94n ngoai g cho
mts nganhEnqu:ﬂ( VIiBh TPh€hn.dgMaquangiirzg h hn ' iich¢ aradtongic duy
tivadov mt i " ng,id@v b biwi, b st n g hod’khi kb, hl-hchl]x0|I hth ch]s xam nth,

n & bivd dang( D ‘€ h ndgrinivvia Nguyn Trung Thanh, 2012) Wkhai thac Hiu qu cac gia frh

sinh

thair ngmang¥ , . cthfcBh ¢ * c nii 8 nhin nleh chinh x&c @tr. | “@g r ng (average reserves
hodb aver ageWbdao mashsc)g, aithéicihiu qu va br v ng. Tuy nhién, cong tac §u
I'T v L §nyr ngingp mtbrvang ven B4 _rc € con nt@ hth chij L« | [mmLBWY Ki
dintichvachil “hg@€ngngbmtb( ni nh Thanh.Viida, Wgi[n ly2 @glva khai thac
rngmtcach hiug cfnpiiconhng L §nh gi_8 “@&gh AgnNgayngycvi st phat trivd
mthh n€g akhoahc, k thudvas r a iclacadnhv tinh.Céngnghvin t h§m ( &lc&)
n g @HnhiQitrongvicnghiencunhng t'haagldll t " i Holi ulyH mtthg vatr | “@g
rngngbmtb. Thtng q uiad tiMim hiwe o vixuldiadbi n phap qfin Iy va khai thac hiu

qul,'tal nguyén_ rng ma khongﬁ1 ti/p xdc tr ¢ ti/p (Nguy n H[i Hoéa va Nguyn V£ c, 2QII17)

o thi whhintdconhiQiv tinh cung & [n h ¢ phanlyfi khdng gian, phan §iph , s | &g
kénh ph va chu I8 bay ch p khac nhau. Tcac[n h ' gmultigpectral sensors) choit[nh siéu ph
(hyperspectral). Cung v | than gfi khdng gian cao,td @ 1 mhaikKe, chu IBbay chpt
h3ag ngay ti hang tyn, gilp cho vic  x ‘&fctr IL@g r ng nhanh vathdn ti n h(Frmh Lé Hung,
2016) Hi nnay,yis comHg av tinh Sentinel2 L «  fMa rcf@ti/fiim i trong nganh yin tham,
v, i , phan gfi khéng gian 14 10 m, c6 chBkHp 5 ngay va dli’ u hoan toan min phi, gidp cho vic. ng

* Tac gl lien M
Email: ngtloi@ctu.edu.vn
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d. ng [nh SentineR cho céng tac nghién a thanhdp bin ™ & | “@grn g4kl uquti
Heh§&pt pih@gds Idmg ch s khac bitth cvd Whan Idd
cig§ cng®ng,t L - ‘ngh Ketr L @gr ngtdkhuv cnghiéncu. Cho ths vi ¢
t rong . th&n hir g™ @Er nglathds hi uqu.

cu.ngdng
hi ntth g

_ng dnglnhv tinh Sentinel2

ph€hng

€u .

Nghi °n

2.Ch  IgthuyJ v ph<€ehng ph8p nghi°n ¢
2.1. Ph_, _ nop¥liMg§p thu th
D lifufmhvin t h & mwdydmghmnt™ t | “@gr ngtrongLQtai nghién cu nay lafnh v

tinh Sentinel2 chpkhuvcV QG NMBMauin h ° d¢céng &b b i U.S Geological Survey (USGS)
t[i mi_ n phi & websitehttps://glovis.usgs.govThéng tin Qd_ i unhvin t h Scntrintt b@y chi 1i

Blng 1.

D, li' ufnh SentineR c6 13 kénhriengd t r ong L - phan gi#tkhdng gieh la TOm: Kgnh
xanh]c (Bl ue), k°nh xan l{Red), ®nhd) A ig@gde et N) RkSnkibhg ch2nh
k ° n hcsldengtrong nghiénau . Wmc hi nphaniod, [nhdnpHi g u a thgia iy mhgm
2 . lc€hinh: gp kénh[nh va eb[nh theo khu vc nghién cu.

B! ng 1: Théng tin d liMi9 nh Wtinh SentineR dung trong nghiéna

STT M« [ nh Ng“y c H  t & n., phon |

1 S2A ... A004405 T48PVQ | 31/12/2016 WGS 84 10

2 S2A ... T48PV]| 17/12/2017 WGS 84 10

3 S2A ... T48PVQ 20180215 | 15/02/2018 WGS 84 10

4 S2A ... T48PVQ 20190121 | 21/01/2019 WGS 84 10
2. 2. Ph_ _ ngvidmht&pphm m&EreCdgrition

Phanidi[nhbag ph<€hng ¥§ hrilp . mpgd Cni °l ng&Ld ng pifn mQn eCognition
Developer 64, gn 2. cb @ h 2 n h U [Mh vy gha@nié [itho

Bec 1: Fhi i@ r(Serimentation) 1a qua trinh chia rinh [nh thanh cacign nh (segment)
thong qua thd toangp ¢ Senhldn eh comc | ' ng niivQLHy Vb ph va vQphan b khong
gian manab ‘nigé@MWhhch bilp & (@illhauck va Schneide2000) Trong nghién cu nay, cac théng
s phannin h “&l@chn t heo ph©ehaig phe€ pstedt: (Schleparanseter) 1a 30;
hinhdh g ( Sh ap e))chH(Congactness)a0,5.1

B ‘€c 2: Thong quaR th ng ké chs NDVItU60LWh k h § o c sightbay freBg Bng 2, nghién
cu t 3 mckhdngii&trc - chinh xac cao rii ,Wphan 181 r ng thanh 3 18: r ng day, rng
trung binh va khéng n g .Qtaieh y/u nghiéncuvohi ntthgvatr | “@grng qua 42009t m 2016
T L., L §nhthddid &tickvat | “@gr ng.

Bl ng 2: Thhg KACh=sXNDVI ti 6@ kHoiséat
P S Lwh | Kholnggia| S LWh L Y%n kho[ng NDVI A
N1 ng€ng khlo sat| tr NDVI gidtr/ s L \kh kh[o sat | trung binh Quy icb phan |&1
R ngday 19 0,7-1 16/19 0,77 NDVI O
R ng trung binhf 27 0,35-0,7 26/27 053 |0,35 O N

Khéng r ng 14 -1-0,35 13/14 0,24 NDVI < 0,35

2.3. Ph._ _dogattkd @b k h

1 W0 trodigikhu vc nghién cu L ‘& thwhi n trong Hinh 1. ¥
m i W khlo sat ghi neh hi ntrthg r ng: trung binhhebrng d "y, t Vo rdgANWgS nli6 0g il §
t €hng nqthgrngvagiairNDV 1 v "Whtah €l  LdiYAi § n B ghinlg xad. Ngoai ra,
ti/n  h "~ nY nglimhiéb 14 6 tiéu chr, m i 6 di ntich 100 rA v tri cac 6 tiéu ch¥h  ‘lc€ x '&lc L
theotdll, LalytitamoBag ngdng @GP S St athddth@ng mimh® n L i

Trong mid tiéu chuq, th  h ~ Qu tra fiigicay cao theo cac’'ch i °" g Khkedd v tri 1,3 m (D.9)
va chiQu cao vat ngn (Hw) ¢ atoan b s cay trong 6 tiéu chy ¢ ™ ng Kind@ trén 6 m. sl ‘& xac
U'nhtheochuvi(€tdvtr2 1,3 ‘m, L3 bcyies vicaé c/hinmvalb,l ‘& xac
Unhibn g .t h € & caokcay.

Tr. 1 @grng & ©x 8hcd alvao M} qul L Qi tra 6 tiéu chx:

M=G. H. F

L - I:@gyitinh Bag rP/ha; G 1a'tng ti} di n ngang binh quan, tintRig n:

Ti/h hanh kifo sat ngu nhién H

1)
Trong
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https://glovis.usgs.gov/

G=" (D, /25* N 2
( Tr ony =L /31 7 nglénh binh quan tinhg m/cay; N lara | , ay/ha); H la clu cao

trung binh ca cac cay trong 0 tiéu chy, tinh Bag m; vaFlahinh's( F = 0, 4ng o th mgké h €
di n tich r ng toan quc).

@)

[
K
13

‘
L

(b)

g

Hinh 1¢c nhkdo s §d thobimh trén izn € ng Google Satellite;
a. Rong trung binh ven kh; b. Rong day khu xc trung tam

2.4. Ph__ng pch@pxdd 8nh gi § L

L bfng matensaiS ¢ aphaniél t r ° so sénthgiadrsai s ¢ al pphaniél v igiatr ¢ a
L p L °ckid&tra ngoath ¢ "al{Nguy n Ng ¢ Thch, 2005) S d ng ch s Kappa (K) nffn th ng
ké,kMh t r a v~ phi8implgi agh r§ ngsind i’ u khac nhau Heb ch 4p d ng céc thut toan
khac nhau. Cong tlt Lt € x "8h(Colien, 1960)
" K= (E) fE()1 " (3
trong En :t rTbm R bti(glchinh xac toan,c); E: PHn  t r £ m ntg€hmogn gl L

Thu thip dir liéu anh B .
Sentinel-2 Khio sit thue dia

Tién xit If anh Tinh todn

trit lugng rimg

Tao chi s6 NDVI

Tuong quan hién trang
rimg va gia tri NDVI

Phin loai anh

Thanh lap ban d6 hién trang
g

D6 chinh xac thip

BPinh gia do chinh xac

Do chinh xdc cao

Thanh lip bin do
trir rong rirng

H3nh 2QphL__unglyxphiMgp t h
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3. KJ1 qul va th[o ludn
3.1. KA qu ki o satthxc AL

K/Tqu L o th ¢ "al Lt @nh bay trong Bng 3 cho thy tr | “@g binh quan.mg day m c kha
caola153,1/ ha, "i¢itm| Bgbinhquan@acarng tr ung ’bthbhd¢h 83,98khag L
K/tqu nghiencu c1 ngbfréagongddycécty cao trung bPeviih ngltrBng8 m, c.,n
binh c6 chiu cao trung binh 9,2 m, tuy nhiédf}tdi n ngang binh quanac ngdayln h h@ sowh i
ti/T di n ngang binh quan ng trung binhchinh vi th]cé s khac nhau,In vQtr. | “@g binh quan r. ng
day var ng trung binh.
B! ng 3: K& q@ ki@n ké to | | ng trung binh céc ¥ai rpng

STT Trihg théi D1,3bq(€m) | Gpq (m?) Hunbg (M) Tr. | "@g binh quan (#iha)
1 R ng day 10,2 347 13,8 1531
2 R ng trung binh 9,8 20,7 9,2 83,9
Trong L -: D'lng Birhagargagn(l,3m): Gy (f):di n tich tif di n ngang ca cay ¥
D1,3m

3.2.Kaqy L 8§ n h ighing xat

Nghiéncut/h h " nh t ehinhxad ga&inli’ uthi ntrthg trénfnhphanlél ntm 20019, L€
trinh bay trong Bng 4 cho thy r ng day c6 K qul chinh xac cao v, igili L o § nwhl v ~ & I ii
sailch,con K 1a hi ntthg r ng trung binh cé'sLWh c h2 nh X8 cv | Whkh®iR)i khipiv, i
k/Tqul gili L o, 8chinh x4e toan,c 4190% va h s Kappala 0,8.

Nguyén nhan sai sk/} quf phanildi  do ¢ §¢ ° bgke ngnrurig binhd m ts khu v c ven
bwi Lang tr ong Wqut§@HithAtgigtr NDWMIg ta ti§ic nd®ayg a t tngy L
lam sai’lch K} qul phan Id.

Bing4:Bngmatonsai XkXqd gfi L o8§n

K/pqurgifi LoS§8n ncCxX ( %)
3 R ng day R ng trung binh
© R ng day 61 4 93,8%
= R ng trung binh 7 38 84,4%
nTC ( %) 89,7% 90,5% 90,0%
H s KAPPA 0,80
3.3. %t h aYhiMitr ng rpng ngop miln ¢ VQG MI i C” Matpnttmo rZ2P19%i a i Lo
KJ} qu nghién ¢ u trinh bay trong fn ™ Hinh 3, bid ~ Hinh 4 cho thy di n  t Hic hg £LtH i
L\Wth ntm 2019 Qeayd HEr  mhin ntichBBhgga VQG Mii C° Mau nkm 2

9.173,64 ha, ctiin h hn 6 BticitY%hiénj trong’ - ~ndich r ng day la 7.217,7 ha, di tich r ng
thea |~ 1.955,94 ha.

KJI qu[ nghién cu trinh bay trong Hinh 3 cholhdi ntichrngbip . g t heagx tfnkQg d
di n tich. Tuy nhién, trong mloY hi ntrthgr ngcé st h a ykhde nhau,cthWlarng d~"y t h3 t kng
LlQu qua c8c22tmMm5 tha ntm 2016 | °mg7 .t2uh,g7 bRanghnttrmh32 @19
gifm@t 2.381, 91 hangtim 295,694 uha ntm 2019) .

34.%t haWtruL ingrong yQuxc gi a MI i Ch20062Q18 gi ai Lo

Kitgquchngldcactin “ bintrthgtr | “@grng tronat mimi 2016 c tiing
bay trong Hinh 5cho iy, tr | “®@grng c¢- . mgu th@g P314.rDeaFH MMvaviene LOm H
Ancotr | @ g t bnhglyv 1109.987 Mva91.509 M. Tr | “@grng t tOomylénd &4
trung venbMt c §dti xMI in v[i , L®om & lkhuodyit ¢ &b Tay nén din tich
rng ng”y cm rmg(Nduyen TH H'n g ~mvia nnk, 2019)tr | “@grn g t_t&n ¢ghién
& 1n% &b trung ch y/ tU cac vang I6i thuc cac x& Lam Fiva Vien Andorn g ~ ¢b@v vaphc
Rib il pr ng trung binh phia ngoai.
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ABSTRACT

Application of remote sensing image to monitoring forest reserves at
Mui Ca Mau

Nguyen Tan Lot, Huynh Nhut Phf Vo Quoc Tuart
1 ColLege of Emvironment and Natural Resousces, Can Tho University, Vietnam
2Silviculture Student, Colege of Environment and Natural Resp@ae Tho University, Vietnam

Mangrove forest plays an impontarole in human life, contributing to environmental protection, climate
regulation and providing ecosystem services for people. However, mangroves are being degraded due to
the effects of coastal erosion as well as land use conversion. So, in ordeetthedprest inventory and
investigation, a quick and accurate estimate of stand volume is very important. The objective of this study
is to use Sentin&? data to estimate the forest stand volume in Ca Mau National Park from 2016 to 2019.
The study use®bjectbased classification approach, based on the Normalized difference vegetation index
(NDVI), combined with inventory data on forest status and stand volume in the study area, two forest
classes were classified: deame>e00fm8)ramdsnedium foi@st (0350 0. 7 ;
O NDVI <0. 7; wi-108 m3.(Tle nedults\sloovad that in 2009, dense forest has an area of
7,217.7 hectares, with a stand volume of 1,105,029.9 m3, and f the medium forest with arl %% &4

hectaes, with stand volume of 164,103.4 m3. In the period 22008, the volume of dense forest has
increased 151,806.3 m3 while medium forest has decre&8@38.9 m3. The total accuracy of the
classification results is over 90%. Based on the results o$tilnily, we conclude that Sentirzldata are

useful to estimate forest volume in Ca Mau national park.

Keywords Mui Ca Mau, forest reserves, remote sensing, Sertinel
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ER;SEV H INGH TOANQU CKHOAH CTRCI[Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

ngdnghthng t halg(GIS)ixéy dtigfn ™ thoai héa
'H néng nghip tnh Hdi Giang

Trfn Xuan Mj n", Nguy, n ThJCéng, P Th Kim Thoa, Nguyn Th Dung
T ryn guihX MY-nlacht, ViMNam

TOMTAT
Tho§iHhLa K~ Jhaitch qg#@ﬂblaoh:bqu,'ml i ° ng € Fu W} cacn & trén th]
gi i clngvmmaa)Qaydngtfn L ho§iHldmtarongnhn g , bgantrng v | ° ch

s IWEnghp, L&nb  ¢§h§§ ikl Baibao nay gii thi u quy trinh va | qu xay d ng Hn

" t h o § iHining aghili tnh Hcli Giang fag cach ngdngh thing t h *"alg(GIS) Chc

" thoai héa thanh gin  “Lc€Ay d ng g m: (1) n ™ LEIb suy gfm | [phi, (2) n ™ LEIb phén héa

va@) dn " tHbmH  h - a. Ehrfgnl]oocadﬁns thoalhoathanhrﬁm sdng ph€hng phgp
phon t ?t@h(MCE, tr ags Ga cac nhan tphén hoéa, suy §in * Lphi va ntb hoafn ‘It c&

gia tr 1a 0,6370; 0,2583; 0,1047 va'ch nh&i quan (CR) 12 0,036. K qui th' ng ké t bl,'n thoai héa

LHif ng h p cho bi} c6 136.340,16 ha (cin t | 96,67%) dln t #admg nghip c6 bW hi n thoai
h-a. T r ‘onriich b thedj hdad m ¢ nhGla 47. 349,18 ha (33,57%),m ¢ trung binh la 57.502,51

ha (40,77%), m c nHhg |a 31.488,47 ha (22,33%);"aton K1 4.695,99 hd 3, 3 Bi%)c heahia - b i
thodi hoa.

Tokhdéa t hoBtibfnA t& ol§ ik @S.a L

1. Gi ithi’ u chung

Tho§i Hh -La nliga nghy cang nghiém tig,[n h “m¢g@h /3 din t Hc, h Ban nidh
| €hng, t h©y L - i nqgEdanceah oh rh ndtd@0tHgi T nggcQun I1H L
Lai, 2012) ,ng & (sZODa)rcra)rﬁ‘n gv "t hco Bvh sbla ra t vEd QHuan fr ng mang tinh
toan ¢u cho thjk XXI. TU Vi tNam, hincokhdn g h h'm ®2Hht L & d gg bshoaihda rthg
(Phm  Thi, 2013) g gliafiv@Qouskcmdvaxnc  Hh&ai hda. Chtinh riéng khu
¢ “ry bRag séng Cu Long, d bao din t Hithbathbakhg<£t tng th°m 66ihimgh3n ha
trthg (TnggecQun Wl Wai, 2012).
TUnhiQu rc@ént]gii , c! Mg ttr8a L§nh Hgil8cthib@ 8 i t hnb val
L ‘& quan tam_t lau. Tuy nhién;, n & ta cong tac nay nich L ‘& quan tam trong’tigiangn L ©y
theoydufugcaB T~ i nguy °nng (2013 Mmith cchin€nb k8nhimy L@ tra, L&nh gi
L Lai. Ph<ehwgn pthiEes§ by bifhnil L a’rcgp dihgal trén thgi i va’
VitNamla ngdnghthng t htalg-GiSkphplyi ph€hng ph§ptiegMCENn t2ch La
( Trungatin®eo n¥h ¢ Thai nguyén, 2016; Ngug Qu ¢ Hdi va nnk, 2017; Nguy Xuan Hi
va nnk, 2017).
T. th cti ntrén, ching téi fi hanh nghiéna_ngdngh thn g t h " alg(GIB)ixay dig n
[’ t h o § i H nbng aghip tnh HdI Giang, vim,c L2 ch gi Y%p [ndymdn récgycmd néh ~  q u
mc  UQmb kht!ng gi Hmngtnghip & a fnihHdaGiahg,t ' - ¢ ng chirth sach’tp
TWelittb va phc ii HiBéng nghip b thodi hoa, gép gins d. ng bQv v ng qu LHIndng nghip ¢ a
thh trong t<€hng | ai

* Tac gl lien M
Email: tranxuanmien@img.edu.vn
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Cinhe v-
VX

2
2.1. DuliMi

ph€©hng _ phsgp

| Bg nghién ©u

(1) d 1i" u khéng gian va phi khéng giana cac Iéi
(" m 3 1o thoai héa chinh lasuygifm | Lphi, mth

nghi °n

h -

C

h3nh

a

v

i héaggnghipht t'ah HEU Giang
m hg E(2) phEnamQn Arc@1S

10.1;
2. 2.
-Ph,

C8c ph__

o lowdpg: nghi °n

C

n g Athga§3pthukbp dv liM: nWkdy dngHn “t ho §ill ht ad b Qifra
trct/pvad liuth ch. Bn “ bQvs dnglabdn “bBintthgs dngBlL ntm 20066,

L@tratrct/p Wkay d ng bn ™ Bhi m mrb, nhim  p h “irv.i bfm ™ Buy gim | Lphi rhiéu dn

d I uitnt&l" haith i
L@@ tHanEmWw§
li"u

t rethutiip@ak]th at d §n Qnitr a

bR 4 jngbik Uil heh

nkh i © u o il 209326L7. Cacd

nguy°n

v hg tMiHil Giang,@017).

L'§nh HiksL§u t1ihiHd Siang (S Tai

Wh i Quira. T nghiéncunaysdngs lifu Qi tH ant m JRHOpO 3,

L

-Ph_ _ng

suy gim Iphivalin “ t h o § i Hf mg fap, Wi cac ma teh so sanhigp

s gacacypf trongvicxdydngbn * Buygim lphi,dn "t ho §iH h- a
nh®=8XWv ii=1.3Tr ong;l L wl hg

Céngthc

M C Ec dtnéchung c6 &h g

ph&p R&IEMCE)gi Bh€fan g h'pcls §im ghklyd ng En ~ LHDb

L Wbhan tp, tinh tr ng
L

h pcotr ng $ ¢ a tHicl cac chtiéu thanh pfin; X; la 1a cac chtiéu thanh pfin; Wi la tf ng $ ¢ athanh

phfni. Wi L ‘&

t2nh

Ma trch so sénhigp lafng $ M ukFqu L § n h
ch' tiéu thanh pfin t ng h pt chuyén gia. Chs nhki

quan ca
d e
-Ph_

chuy?-

n

t h e q a PahbtyghoBQ) tcar MBtgh socsanh k.
gi 8Qtfimquarstrhimgh hway

L, a tnng

qus§n’ o CtR)n kb ch&mm clch

gi a_ | tngd @akd qu tinh tgan inng $ ch’ tiéu. CR c6 gia tr
0 | clooi |B B nhch e @ astman va nnk, 1995).
ng iiply:E gsnd n gWkéy d ng dn ™ LHIb mHb héavapn ™ LHb phén hoa trén

¢ h nsisuy nghc h[o khdng cach IDW (trong ArcGIS 10.1) cac’diéu t ng $ mu n tan va chtiéu

| ‘eusnhtmg s t k/}qu phantichca 117 ma Hik/jth at d §n Qnit r a

L &§nh Hgd §

Lfutnh HL Giang (S8 T" i nguy°® nng tnh HAWGiang, ROA7R Pharte m ¢ | thHb héa va
phénhéa@Blng1)t heo nhgaB Tainguy °n VvV hg(212). t r €
Bing 1. Phanmmc L 8§ nmt brgiin 80a,lphén hoa.
LoY hinh thodi héa Kholng bim  rg (TSMT%) Phan mc Ky hiéu
<0,25 Khdéng ntb héa Mhy
MHb héa 2 0,250,5 MHb hoa niG Mh,
2 0,50,75 MHb hoa trung binh Mh;
2 0,75 MHb héa g Mhs
Kholhg bih  rif (SQ* %) Phan mc Ky hi u
<0,06 Khéng phén héa Phy
Phén hoa 2 0,060,16 Phén héa B Phy
2 0,160,24 Phén héa trung binh Ph
20,24 Ph™ n h-a n Ph

Ph__phapxaygngldin QF h o § imtthing A p: L ‘& thanh & b g

p h€hn“mng xph § p

bfn * Buy gim _ lphi, Hn ™ thHb héa, in * phén héa trén gim mQn ArcGIS 10.1 (Hinh 1).

M.
h- - a
hoéa rth g

c.

t ho§i ' chphaa thdb@tg (khdng thodi hda, thoai héa®@lthoai hda trung binh va thodi
ntng)ng Qshco §rig @ SMat @ G100 theo nguyérds \ih kthtp bW hi n thodi
h h Weh carig cab thi thodi hda cangGih h n,. thWwd (75-100) 1a m ¢ khéng thodi hoa,

T1 (50-75) Ia m c thoaihda ni§G T2 (25-50) m ¢ thodi héa trung binh v&T10-25) la m ¢ thodi hda hog.
3. KJ1 qul va thfo ludn3.1. HiMh tt ng s5 dAn g™t idng nghivb tHh Hou Giang

T'nh Hdu Giang l1a mt trong $ 13 tnh ¢ a

nBSAEngdwticht nhi ° n62HTO67 ha,

t r ongn Lt &aobing nhhip 14 141.262,45 ha, ffn 8 7 , HpRiNdglhghip chifm 12,87% va

LE
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B! ng 2 HiMh t¢ ng 5 dAn g™t Aidng nghiip

nt mtad ol Giang(n VT :

ha)

- Trong L-:
. Di n DI.. n . n blt . . . . .
nhn v f t n n blt n blt E:éyhanc nblt tnblt [nblt r)“blt n n blt o
: nghi lha an~c©y l'[LHc |[sfnijtr ng [nghi
TP.V' T h|11.886,35 9.140,01| 3.881,26 2.096,74 3.144,83 17,18
TX. Ngd4 7.807,09| 6.568,01]|1.088,16 940,04 | 4.448,99 90,82
TX. L o1r14.929,30 13.138,6910.304,4] 152,38 | 2.580,05 0 0 101,78 0
H. Chéu Thanh 4 16.062,99 13.881,44 8.925,66 269,29 | 4.651,28 35,21
H. Chéu Thanh| 14.089,82 11.242,33 230,99 | 3,22 | 10.948,64 59,48
H. Ph_ n48.450,95 43.831,5919.321,44 9.586,19 10.444,68|2.731,4§1.436,14 310,64 0,97
H. V' 22.936,82 20.538,2217.379,84 148,79 | 2763,5 144,92 80,04 21,13
H. L on(26.007,3522.922,1718.023,6{ 807,73 | 3.910,68 180,08
T ng [162.170,6]141.262,4179.155,5{14.004,3{ 42.892,65|2.731,461.581,0¢ 875,23 22,1

3.2. Xaygngcacbhn QF h o § imtthanhaph
(1) Xay ggng ¥ n QI t bMsuy gi m i lphi:

Tr°n" bfnh” LBIthhGn Thh "€xaydngt @t m FIrOOWRBphvhinth (ntm 2017)
¢ atnh Hdi Giang, caccht i °‘wl &c@n WL § n hvagharBgpsuygim Iph3 (pDRoa3 Lo
2017) bao’'gm:  ( thua cla HillpHkc), () ctlih u  chgst( OM %) , ~g3S)(N%),i(4) h t
ph tphotng s (P:0s %), (5) kalitng s (K:O %). S d ng caccéngcg apfnm@n ArcGI W 10. 1 L
chwh - a v 'nhkh@ng b g (giatrop) c "8iéu suy bim thanh phn.

nWkay d ng dn ™ Buy gim _ Iphi nhiéu (Hinh 2)fn Ido mateh sosanhikp Lt i ‘mh'trng § c
S cho céac chtiéu suy gim | Iphi nhiéuthanh gm. Apdng m! L un _ a\Eh 1634 TDRISI
Wk § cnhiEngs gatngchtiéuvachs nhli qu §n (L @GRIT gl €HBng 3 cho thy ch’
tiéu suy gim | lchuacdn h * tg€n nhEl /nlsuy gim | Iphi nhiéu vitr ng $ 14 0,5280, tip Jjila
ch titusuygimchHlhu chgst( 0, 26 15n0gs (0rL290)h. Chs nhil quan CR=0,05 (nh
hhn 0, B) [Mdfodnhhmly. KFquf nghpdin t Eodmg nghip b suy gim | phi theo
cacmc , suy gim td B[ng 4.

(2) Xay ¢ggng 8 n QI t bl n hoa vaphén hoéa:

T s li uphantich chtitut ngs mu ntanvacht i ° u 8hh€ng $hgw 117 md phan tich (S
T i nguy ° nng¥nh HWGiang, 20173 [ ~ LHb mH héa (Hinh 3) valm  LHb phén
héa (Hinh 4) cafnhH Gi aexaydngda tr °n p h Ehynghc i Fo&ipngcach
(IDW) trong pifn mQ@n ArcGIS. 10.1. Thng ké din  t Eib mHb Héa va phén hoa theo cacen, khac
nhau H B[ng 5.

3.1.Xaydkngl¥n QF ho §imtthinglap L
(1) Xay ggng maton so sanh’tp L * § ¢ MhlirZng X

Sdng ph€hng ph§gp il &n {WIEiEH t ligas ccalcac nhan tLHb suy gim
L ph3db ntb h - dlibwheén tida. K qu x § ¢cnh it ng $ ¢ a nhan't phén hda, nhan tsuy
gifm * Lphi va ntb héa (H B[ng 6)co6 gia tr Ifn ° I 1880,6370; 0,2583; 0,1047. C& nhHl quéan la CR
=0,0367(CR< 0,1 nén cac giadra mateh ‘lc€p nhchvatha m«Qaki ).

B'ng 3. Maton so sanh'tp tinh ting cac cE  Bing 4. Tag ké dMh  t @ tsuly ¢ th § lphi.
tiéu suy gim i Lphi.

L
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ch : - — :
tidu pH|OM| N [P.Os| KO |[Tr n M c L s Kl h D I(ha) n 'IE%)
p_| 1 | 3 | 51 7 | 9 058800 Mg s Sgu | 60.652,45 43,00
OM [13] 1 [ 3| 5 | 7 |0,2615
Suy gi [| Sg |24147,63/17,12
N [15[13] 1] 3| 5 0129 :
Suy gi m| So 56.236,07| 39,87
POs [ 1/7| 15| 13| 1 | 3 |0,0634 < T s e To00
KO |1/9| 1/7[1/5] /3| 1 [ 0,0333 ¥ , r? % T4 036 18 100.00
CR 0,0500 | T~ n| 1,0000 g s
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B! ng 5. Tkxng ké dih
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- Thviverone
Butng giao théng A
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Hinh 4: B n QI t blphen héaih Hou Giang.

t ™t blln hda va phén hoa.

Dintich | T I

M c | thHd hoa (ha) (%)

Ky hi u

g

Di n tich
(ha)

T |
(%)

Ky

M. c . Bhén hbéa hi U

Khéng ntb Mhy 62.377,8) 44,23

Khéng nhim phén

Phy 4.697,34 3,33

MH nhG Mhy 43.422,01 30,75

Nhi m phén nl®

Ph 44.454,64 31,57

MH trung binh Mh2 35.236,2¢ 24,98

Nhi_ m phén trung bin

Ph 17.887,5]1 12,68

Nhi_ m phén ikbg

Phs 73.996,5¢ 52,47

T ng 141.036,11 100,00

T ng

141.036,1} 100,0(

B! ng 6. Ma ton so sanh’tp tinh tiEng sXcac clEtiéu thoai hdaYng h p.

Ch' tiéu Phén hoa

Suy gim , Iphi

MH héa Tr ng s

Phén héa 1

3 5 0,6370

Suy gim _ lbhi 1/3

1 3 0,2583

MH héa 1/5

1/3

1 0,1047

CR:

0,0367

T ng: 1,0000
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(2) Xay ggng 4 n Qt' h o § imtviang aghiénacu

V.id I u flvao #H ving nghién cuva cactrngs L «

tr thoai héa SLUphtn g

xrghc * ¢L® € trén, ih hanh gan gia

k h éfiakt h p ¥ i thang chia phankp

trong

‘TIH/200HTF t €

S

BTNMT,s d ngcongcRast er

Cac ul atwlirng ¥Jrcactjg ~ hoachGa tiénhlifi.

K/pqu xayd ngldn ™ t h o § i Hf g fap ¢ la fnh Hdi Giang H Hinh 5.

KJT qu th" ng k& quy md din tich va mc |
nghiptdtnhHd Gi a n gW Hi r thadi-hdalviicacm ¢ |

thoai hoa B[ng 7 va Bng 8 cho thy hFfu W} Hihong
kKhac nhau, dn t BEikhbng B thoai

hoa chchimt I nh (3,33%, b trung" huy n Chau Thanh)."Thg di n

t # admg nghip tnh Hdu

Giang bt h o § i
m ¢

h -

a

|-
.t h o § i HihthoaihoalhBchiym 33,57% (& trung  cac huyn Ph ng Hi p, Chau Thanh, th

136. 340, dgalinh a #Hotm§hghip). Phagkprihgo 96 , 6 7 %

x& Nga Hy), thoai hoa trung binh cfjin 40,77% (Long M, Ph ng Hi p, thanh ph V' Thanh), thoai hoa

ntbg chifm 22,33% (V Th, y, Chau Thanh A, Ping Hi p, th x& Long M).

Th'ngké mc , thoai héatheo M hinh s d n gHitl B[ng 8 cho thy Hithuyén trng lta ch y/u
b thodi hda m c trung binh (chim 48,54%) va mc thoai hoa kb g
ch y/u thoai hda m c nhG(59,08%) va thodi héatrgn b3 nh (EH@®ndg ey h e
thodi hba m cnhG(44,94%)vamc t r ung b3 Hihng(th®& ho2 mbBeh)m Lha81,88%).
nHith y nch y/u b thodi héa m ¢ nhG(48,68%) va m c trung binh (34,46%).
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Hinh 5: B n Qthodi hda ¥ng h p It n6ng nghip thh Hou Giang.

B! ng 7. Théng ké dih tic hnt theo noc i thodi hoa ¥ng h p.

M c¢  thoai hda KT  hi Di n tich (ha) T 1 (%)
Khéng thoai héa Tn 4.695,99 3,33
Thoai héa ni® T1 47.349,18 33,57
Thodi héa trung binh T2 57.502,51 40,77
Thodi héa hbg T3 31.488,47 22,33

T ng 141.036,15 100,00
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B! ng 8. Thkng ké divh  t ™t admg nighip bithoai héati Hou Giang.

' Khong thodi h6|{ Thodi héa nis | Thoai hda trung binll Thoai hda khg | Di n tich
Ch' tiéu Din |T I |Dintich| T I' | Di ntich T (%) Dintich| T I | LQtra
tich (ha) (%) (ha) | (%) (ha) | (ha) (%) (ha)

Toan tnh 4695,99 3,33 |47349,1§ 33,57 57502,51] 40,77 |31488,4722,33/141036,1¢

Theo " bhanmchimh

H.Chéu Thanh|4675,71] 41,61 6562,02| 58,39 11237,73
H.Chau Thanh 4 20,28 | 0,15 | 678,51 | 4,95 | 5839,81 | 42,62 | 7163,71|52,28| 13702,31
H.Long M: 982,03 | 4,29 | 21767,59| 94,99 | 165,13 | 0,72 | 22914,75
H.Ph ng Hi p 25695,9458,69| 10319,84| 23,57 | 7767,53|17,74| 43783,30
TP.V Thanh 444,01 | 4,84 | 712924 | 77,67 | 1605,86/17,49 9179,11
TX.Long M: 5828,93|44,44| 4863,65| 37,08 | 2424,45/18,48| 13117,03
TX.Ngéa By 6568,93/100,0 6568,93
H.V Thy 588,81 | 2,87 | 7582,37| 36,93 ][12361,7960,20] 20532,98

Theo I hinhs d n gHl L

nHitr nglda | 122,13| 0,15 [16981,7720,86| 39519,06| 48,54 |24791,5730,45| 81414,52

nHItrngcay | 5 45 | 0,02 | 8167,54/59,08| 407651 | 29.49 | 1578,32| 1142 13824,79

h"ng n

nEr r?%_cs]y 184 1550 81 11,17|18313,64 44,94] 13131,89| 32,22 | 4756.78|11,67| 4075311
nHr ng 3531,33(81,88] 522,81 | 12,12 | 258,84 | 6,00 4312,98

nHith ysn | 20,53 | 2,81 | 355,73 |48,68] 251,80 | 34,46 | 102,70 | 14,05 730,75
4. KJ1 luch

~ngdngcéngnghGl' S n-i chung, Waydn@dnS® tnh- o § i Ei ¢ {ndga lban
toanphthp v " nly§ gickcyéupugcaB T i nguy°nngv 't Mrtigul®Lng t € s
14/2012/TFBTNMT.

K/t qu xay d ngdn ™ £ h o § i Hinbng aghifi tnh Hdi Giang t cac fn ™ thoai hda thanh gim
(suy gim  Lphi, nhim mHb va nhim phén) cho tf hfu W din t 2 ¢ h W hi« thadi hdab(vi
136.340,16 ha, ciin 96,67% din  t Eiledhg nghip ¢ atnh), din t BEilkhéng fthoai hoa chchifn t
[ nh (3,33%, tp trung huy n Chau Thanh). @quy mé va phan'bk h * n g Hig theanhéat (1) mc | L
thoai héa nibchi/in 33,57% (&b trung c&c huyn Ph ng Hi p, Chau Thanh, txa Nga By), (2)m c trung
binh chijn 40,77% (tp trung H cac huyn Long M, Ph ng Hi p, thanh ph V' Thanh), (3)mc thoai héa
ntbg chifn 22,33% (& trung  cac huyn V Th, y, Chau Thanh A, Ptng Hi p, th x& Long M ). Nguyén

nhon gOy HitthtorgHLl Ghangahyu | "Hibdob ~ 6 b suy gith | Lphi va nth hoa

mt i ntori@

Taili" u tham kh[o

BT i nguy° magv, 2M1i2tlr7¢20-BIN®BTsng "y 2& /B 1li/ 2rOogliky °cn
v’ Mimgtogndy thkdu Qtitra tHho§8i h-a L

East man, R. J. Jin, W. Ky em, P. A. and Toledano,
objectiveehodeoigsiaonmet ri c Engineedl-Bdgsranhd Remote Sei

Eswaran, H., Lal, R. and Reiwihew.P.IFn:; RNOiOdgesanH. Meg
L. R. Ol deman, F. W. T. Pening de Vries, S. J. Scherr
DegradationntPraoaati @ndl Conference on ,LakhdonDegr ad

Kaen, Thail asn,d. . NeOx fDoerldh iP,r elsndi a.

Ngury QudH, V» Quang MinHfn Tth’anh nWiKhoa,V»Philgandyh Phong,
GI'S Ls8nhuydm@ipbs nthi t'm°thnbh VonMiildwadnggAndy GI S t o~ n
gc 2.01Tr a+d9.551

Ngury Xu@RBRBi Anh HEen@hnglr :Chus8g, PbanNB&BHHc h tNguy
201 hg.ndy thmg thtaglti 0GHGnOxx@y §dE ht €ukB¥ ndgh n” Lo
qua nbha Ltai €hBiuS n nups henh 2L%K hroHAQ GHN: G& ¢ TiSioval MMt i
t yng &l 33L,S S(20-18p.185

PBm m© Thi, 2018 . h'HaiangNam /hv il bkidhz. Hepuyt avebsi t e:
http:// waewgv acaehbbomma h-eda-nd i -dokhkhau/ 210239. ht mi

Saaty, L. T, 1980. The AnaMgGr-elwHI et atehpaPronebks, N €
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http://www.vacne.org.vn/hoan-mac-hoa-o-viet-nam-va-bien-doi-khi-hau/210239.html

ST i nguy°hngnhdiH Gi ame, 201F . mBBhphlEgd@huaya, LE&nh
g8 t ho &l 8l¢u-rth d&tH Gi ang.

Tng.cchu Il ai, 2008 .ph/ES@uscnS@l it r a, L&nhd gvBmag hb§i h- .
bdg stunglLoCpog, spth | UngH b vy .

Trung'at @e-midhich Thg§i nguygmg @RHO@Hng ph&p La ti°u ch2 N
vin t h8§mk&bnhl pth 3 v™s ugfimg lpthria HW'nhthly Shn ntm 2015.

ABSTRACT

Application of Geography Information Systems (GIS) building Saoil
degradation map in Hau Giang Province

Mien Tran Xuan, Cong Nguyen The, Thoa Pham Thi Kim, Dung Nguyen Thi
Hanoi University of Mining and Geology, Vietnam

Soil degradation has been declining soil quality and environmental impacts in many countries over the
world as wel as Vietnam; therefore, soil degradation assessemnt is extremely essential for minimizing this
issue. This paper is to conduct land degradatissessment in Hau Giang Province. Soil degradation
assessment methods of Ministry of Natural Resources and Environment (Decree 14/BMILKNIT) are
employed to conduct the assessemnt. The results show that only 3,3% of the total agricultural area is not
degraded. The areas with low, average amd high soil degradation levels cover 33.57%, 40.77% and 22.23%
of the total agricutural survey area, respectivly. Major soil degradation types in Hau Giang province are
soil fertility declice, sannility, acid sulfataffected soils.

Keywords soil degradation map, soil degradation, GIS.
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ER;SEV H INGH TOANQU CKHOAH CTRCI[Tn
EARTH SCIENCES AND VA TAINGUYEN V, | PHAT TRIgQN BNV NG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

ng d ng Indoor Mobile Mapping trong thudh, phan tich
vagunlyd li'u “ally

Lé Th Nga,BuiNg cQuy,D€hng Anh Qu®©n
T ryn guihX MY-nlacht, ViMNam

TOMTAT

M, ttrongnhn g xag, mg@ng t h? mlglaphathwwém rngt kh?tn g gia
khong gian bén trong céc toa nttéag cach K h p v icong ngh thong tinva tht b d i, nd. Hi n nay
thdng tin khéng gna trong ncs d ng arhﬂ@h@i_d@anh nanp trén th]gi i ,Vbi Lh3n
iGoogl e i ndpo'ry ommagp ssnged tbht n g1thd4-ltthang hinh. Ba| bao nay phan
tich. ngd ng indoor mobile mapping trong thudh phan tich va dun ly d, i'u choicBd& Hhe

sOn b enghc Bnhenhddt trung t @frong hg@énncgnayntac dis d ng. ng

dng mobi |l e ma pAsch mhdy tinf kiln matpizn g Lt i ‘rid c gy | Laitkerad licuh
khénggiannib mt c¢ctng tr3*nh nhe sd@n, hgalnwelaybnhulrmg Lt ©metah €hng
ra L §mkh[ gt r@gg ¥ng ¢ acong nghGl S dgitrony thu thp phan tich va dun ly d i u

n g |lung. PABNmQn i n ma@szd, n_g@\tliw@ b q li" u, tichh pva phan tich, dli" u khong gian

k™ m theo L -  Ettinhg¢gathmg L'thgeNghierhcu nay cho thy cac. ng d ng mobile

mapping cung i§b m t gi[i phap chinh xac@quln ly, acp nhd, s d. ng va phan tich_dli u khéng gian

trong cac toa nhbay khuvenib, .

h nhe€

Tp khoa: mobile mapping, GIS,[lm ~ i |i" u khéng gian, chl’ “eng.

1.nHovbh QU

Bn “ L «" thanh mtcdng ¢ quenthucv i ¢ o' n, com@ve@s phat trMd ¢ a cac thi} b di
L, ngthéng minhthifn “ E 1 n gc pha€urid  dlag vatr nén ih uich. Bn " L'&s dngwl
lam congc b “In@/hlics dng nh€_ highfmhWiyQ Glthdng tin khdng gian, phan
t2ch khtng givan T "ghda gogg hdtifptcch 2 0 B @nmanh g, n
th i gian trong nha (khihg 80%)t L - t hing ti n ‘kchkdyn ggtongoaifmri dhitrang L €
nh” v~ _ Hg@ag tén cac thf b thong minh, sh hanhda t r ° n  ‘taly({ChoigYurtsdora L
cngs, 2016). Googl edl ®d ohorrn [maOAdFngtirongmha chio Ban bay, trung
t©m t he v gaNmtBn ( Chen Quiu v~ Matt W. thMugt kcah, s2016) . T
ifuca i nmapz L «[nc™ B Ihnhma p3z0d0idt ri® mogther, € s ©n YUliatNamé , t
caicsanbayqet]ln nhie BI" i, THon ¥&m NhogUticken nHE c@uc
GiaHaNi ; trung Wlem nthhehMEgONy Vi n oagm cdnlli e ghory giambé@y d
trong toa nha(Inmapz, 2019).Google maps, Apple ngsn g ma p\sténg @&p-bin £ i “ehg ph

QL |h"|g3benngoa|cungws tr g|upca GPS. Tu@y .m@i Tmonlgi nkks t h3 ¢ he

thanh cong,bn tr on 9. aithh ¢ hi nilb@google maps khong cungyc gili phap ki thi va khé cé
thwn r ngmach ngdn g “dcBosanbayo t " ng avVihi &8 @ hl d ptacryhgodgle h
(Google, 2017a).Theo hquan satniti/pgthi GPSh&d nlg k®m t roagg Lmhit h&r €nhi
toa nha caofng chtb tin hiu G PHB bi ¢ 14 trongnha) (Hossain va Soh, 2015).& | GPS bén trong
toanhakhongcotinhift , mhidhgla 6 Ua | ‘Tcs i@ g |thd phan bivi con § nay
ddangx ! T hhn tr otigi ntd(Andreas Ria8ner va mig s , 2015). Bivdy ,, cHinh xac
bfn * trong nha ph thu ¢ phn | n vao thi} b U'nhv GP S’ dgd trong cac tHt b d i, ng’thdng
mi nh, _ ardemgding n "~ yidU ui filh Lachitif n°n cQ tragkid sBtehc Lal
cn ‘lcequan tf®m h " ng L

* Tac ¢l lién hM
Email:duonganhquan@humg.edu.vn
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Viic._ngdngcongnghk/thp t ht rag IMphattrMcac ngdng fAi ndoor mobil e ma
L« mBhiggftrong v c,gloii i nimemgki®c Qrc@aHaNi [ & ngtn
" fii nmapazth @itk nchocanb, gilngvienvasinhvin t r o n'gg tmokijm ct8ace L
L\th c1 ngdpmdht@tc 9hcQucGiaHaNi, 2017). Inmapz la gin m@n bin ~ trong nha
va phan tich dli" u bén trong cac tda nha va khuewn ib , pfnmQn  n "y tidh #p trén 2 h L Qi
hanh 10S va Adroid. CAc ngdng i ndoor mobi [ ®apdrgprainhiQgcadirang tim L €
t h€ehHganbay, bnhvin h a yg fitcr @Y% dhinh xac cao, tinh tc quan cao, théng tin luén
L ‘& ob nht m i va hth chjmki nhiQu th i gian cho vic tim ki/in théng tin.
2.Quy trinh' s d. ng phfn mQn inmapz thanh Idp bfn ™ trong nha

Trungt ©m t heh’hngheBbnhvin hay Q€6 qug ainh thinhgp bin ™ trong nha
nh€ nhau, n° nunayrtée disEgini thihu chi i qay trinh thanhdp bin * thmapz cho
trung t OB tAWBEHNW gMamt | H™ n?! nH. 1T Anoeein, di@gb at gii €h n g
xemphim,¢gbg bth b~ v~  tsit rcthrhg .t ©BMacabt@mhaghvin h hn alaegd ¢
Du khach co tl dang bl%c k h - WhknhkJn m tnha hang. Bh “ L n Ma p z ‘gi diWigtruyn g €
chtimthy n'hmu nh/ftvabit c §c hl -L nhanh chhndg.hol mMMap50®: tbhung
h " nfy" Hoa K8va Chau A (Inmapz, 2019). Ngo&itTc § ¢t 2 fnh™ tiduchug, Inblapz cung
cih cho trungl t @mibanpéh g c BiclWguintgn b § v~ {rdgoruykedst | €u | €
Lnc ahang. Miv tric ahangtrénfn " lAmt t ©€hng idugdn ~ Bhdn®ao ca hang va
nhch thém théng tin@c a  h ° n g mn & &thang tin lién’h, "akh trang web.
2.1.KH o sat thu thop du liMi

C- 3 ph<€hn ¢ dplihughanhtpfin ™ itirhapz:

+ Ph€hng dph 8’ chinh xac ikh Way d ng dn ™ Ihmapzla n vEki/h tric ¢ a t ng
La Whi Lc@ung &p b i khach hang;

+Thuthd d li ublgcachtruyepvaotrangweb@t r ung t ©F ,t hs@mmghapay t r €
bnhvin, trong I -$S Ec&lhhng tréntrangweb coMs d ng " ¢n@dva [Mibo L
chinh xé&c;

+Thuthd d li' uthéngquacacngdng n h€: googl e map, google indoor
VietnamAirline.

Sau khi ¢6 bn VEki/h tric ching ta fh hanh kifo satthc “ald atrén ffn vEhoktb S thinl cW L
chnd,b sung th°m t hZTingng€ngvickhifosatndy ghthli ¢ v " ahitif g a
d liuhincévadintich kv ckhfo sV& t2 nnth ilgian va nhanich tr .

2.2.Xc ly du liMi

Toanb d i uthuthp ‘Lc€ qua trinh kifo sat ching tafjy hanh thif k/Jnghb[n & h 6i Tnge
m ic a hang hay phong baBk ‘& thif k/jsao chopht’'lpyi k2 chthctlh € c§c ol L -,
sScomaush "€ t r €n g khuihc ph¥n v Atthang tieu dung&é mau hing, khu thi trang

m axn 0l coma vo 1m s

Hinh L Nnl8n Qt r ung t ©m tAE QN gMan |1 c tHiX kAtrtéh phgn milim CorelDraw.
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vaph ki’ n £c6 mau xah, khuXn th ¢ s£c6 mau vang, khu mph¥m v © @ £ad méiu tim, sphan
bitbagmauss n"y g i ¥dungecdcdinhing® q u a n _ dangtimkim @ §ic ®* nge

NQ bfn “ L ‘e thifkjtréncacpfinm@n “lha n h€: P hoCoelBrawedpE€ththee o L Y%n g
ki/ntrcnib, béntrongtng fng. Kpquin * y Exely chuy " ilthanhcactp ¢ - Luli'p. SVG, «c §
nay €L ‘@€ L €a frvmiQo Iprhmihpczhin k€ hoéalin ™ lcacd I ubfn * EEL ‘& hiwi
th 1én trén | p nQh nay.

Khi chuywi d |i" u lén pifn mQn Inmapz én [iblonhdp L %a g4 t g - ¢ W FubfogQr L
bln * ttung kh p v i nQh ¢ a google map.

2.3.SXhéalin QL

nWhij} k/ln i dung thdng tin bén trong téa nfadting mtcénggc - t °n | 7 edi t or ( H3®nh

. K N .
I n hi, quni@uachnhdd li u.
A W MepVew = POlsList W DealsList £ EventsList Locked by you LeThiNga~ &8 o

AEON Mall Ha Bong Utilities ~  Layers list ~ Node:properties

n e y - Name: H&M
Bindo  Vetinh O 3 B
@ o Latitude

° = 2098967696026
@ e Longitude

= 105.75029073751
0®
Radius
Q @ \ 1 137326
A\ o.
@ @ s ‘ Address
O O o AEON Mall Ha Bong
‘ Q Phone
- 024-37576999
Y m Website
-~
v e aeonmall-hadong.com.vn
T fi‘ Video URL
O G ' Open-Close
) ‘ 10:00 - 22:00

0 O ! : ., . Vo / . ) 4 & : Category
O O (Gogle) _ /o \. & ° Ty T o pe— AT

Hinh 2: Cong 8 q¥ nly, xoly, op ntot théng tinchobn Q. r ung t ©m tAEEONngnarhl H”™ ntlng

Chingta'sd ngthanh cong.cb ° n Wi &hindh - a 'd & ag®nh “vabénpii |~ nhi
thWhi nthéngtingc thwg atn g’ i L' ng€S d ngcongec LWh quan t ©Om(lAtevh)ncdn” u L
ca h”"ng, nh” h” ng, iphge¢nghBan & @& hnWhitBaxe, khu vc hat
thic,du t h adsgdéngld hiuriéngcébiMt€ng thanhcdongcb °n tr §i . cT°lnn k2ch th
thod, trang web, gi hot _ ng hay hinfhhca P Q@M Bl t r €ng EL &nd nmdg W s
* thanh cong.cbén phi.

Sau Mh'iE I POlvalandmarkchdiglca trung Mm@t/ admngbhe L
cho ‘d§8amg@ngcongcfipath noded  inVturix ain®ic alEiyt t"mglag t h€
cavaogca il “mg€Thchinnih} c¢ @t flpiat h inhaud®m w8&c fpath nodeod n
L ¥an g POthdblan d ma r k Wh cfiSpca t Lhfn rHipliieh@ s a o' rcch oBnig vétranh lam
d €. adhli’ u £khi/h file qua rrhg.

Quatrinhnaythchin ¢ Fdhi i} ¢ § ¢ hgién ljn *~ Lchang ta co6 Mkiwh tra i d ' u
I'Wranh b s - ti ‘ng@énbln “ &, n che€s a fApagtingreded °m Ashow inva
POI 6. QuUhbalimr™@m&thchin t €hvnigaicfng v 'icBe hhe sm@n bay, b
vin hawghter €

3.Phan tich, qun ly va cdp nhat d_ li' u

Ch' & liubin ™ L& | ©aqunidytrénimapz, bn “itn mapz pha Iti2cngt L L€
Li comigd ,c €h@ ¢thei gi &rtngalVihi gi Yipdunggé@dinhinng quan hhn.
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Bio d
AEON Mall Ha Bong

56 dien thoai
02432023688

Wbtz
avoremall hadang.com.vn

Hinh 3: SdAngplinnm i n nedmpkdm Ling Li théngtingkdesahangc AEON Mal l. H" nt'ng
Cacd lifusaumtthi gi a@cod t h a kit niiQu hab khico yéu fukhfosatfit ph2'a L
tacthi €ti/h  h " @ trakifd satthc "al Wi sung va ep nhd thong tin cho satvith ctvjdol - ¢ & ¢

d Ii" uludn mang tinh hi th i.

Quatrinhbsungvaepnhtd lifu c 1 hegh cthi@ t €©mrhgefrtg héadn “ L« tr3nh b~y
‘'m c23,quatrinhd nhd nay co thM ~ ° nghxs@én hed nbk8k hi trung 4 ©mgt l€E€hng m
h ¢, sanbay hdbbnhvinconh@u t hiay L

4.Thlo luch

Bn * lhmapzco thvhii th trén nhiu nQh tfn g : nthiodl  dnig- mAy tinh fing - thi/t b may tinh
b[ng ipad va Android, cac trang web va cac trang web nhing tré&n titih duyt - Chrome, Internet
Explorer, Safari, Firefox.Mts h thngldn “ ph bi/nhin na gl & €k °i Bldg& (A.KM.
Mahtab Hossain, 2019).

B! ng 1: So sanh im sXxhMthXng I8 - Qiveb plY bitn hivh nay.

Nhacungbbd liu | MY i " ng| — ,: . . o e
bln bln Tin hi uva ¢m bih . ngdng dhar
Federal, state, regiong Satellite (GPS), Celbased
Google Maps| user contributions, an Indoor Wi-Fi, Tango: Inertial Google Earth, BMW,
andoutdoor and Tesla navigation
other partners sensors, Camera
Indoor Satellite (GPS), Wi, Foursquare, Craiglist
OpenStreetMa)  Users, opexlata andoutdoor Camera Wikipedia, World Ban
TomTom and : i
Apple Maps otherpartners Outdoor Satellite (GPS), WFi IOS LBS apps
Bing Maps HERE, countryspecific Outdoor Satellite (GE’S)_CeII—based Windows OS LBS apy
partners Wi-Fi
Indooor and ; . |IOS LBS apps, Andro
Inmapz Google map, Users Outdoor Satellite (GPS), WFi LBS apps
TrongHinh4 (Google indoor map, 2020)hi nbin “ B i nd gaomtd tcr ung tUSmamh h<€hng m
Paragon T h § i ‘lcaay d tig@aphattiibi A Googl e i ndolbmhnm@qrgénheng ch

¢ h o " idgngthdng tin khdng gian a

Li; h3n

h 5

c’'§ ¢ nd@ongtdanha makhongtb @ m@ ° ¢ €lhe
( n’nitelgoze,a 2 0 210 gngl® MAEIO®h ma |l "cxydngt n g
f¥hihhry Borbeing B ¢hdng tin cho, tng

va phat td b i Inmapz thhi nchitifvatrc g
i “n@Q Lingchd$ ‘ln@ ®ig ntiv GPS.
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HinhdfA Googl e i nwhoor umgp m@BimamBaragom.g

Hinh5.Bn QA ndovar ©r ang ti@m AtEFON m@ | i c XAy gng EitnmapL. _

5.KJTluch

Nghitncu n "~ y'rlaccdseihpgiad lifu t h? naglyvtiingd g indoor mobile
mappingcunglgp ¢ h'oidimggn&n g t 2 n hchti htroggvictichkim t ht ngQt jimge v~ L
bén trong tdanha. Vi s d nginmapzda tr °d liwh t $1 1 mag Ifthibfd. ‘Lc€nh chinh xéac
khing gian kibdcchc€mhg gt &6 manrTolh.g, pdkhgt dh inmapzh tr
trongvictimkiim t h® n@ thi@ ", i g8 iHihi ugquvamanglicainhintt hhn'cquno vi
I'T c8c trun@l nb@mvin heheny bmmhchay tr €

_ ng d ng indooor mobile mapping trong fuly, xay d ngva epnhd d i ula m t yéu ¢u di thi}
cfvQl nghod konghti KEqut hgdnglamttrongnhn g ‘cduandrngphcy
nhuduga nig€ed %ing Ixwgph&&tid t hing tin khtnognayian trong nh

niQu _mengoditris dng GPS “mhi€@Qyi Higtrong nha GPS khong pHa m t gili
phap ki thi, b i vi khong pHfilic ndothifb d i n ¢ Tdn g'lcEnhhi u GPS, nénfi co cac thit

bkhg8c LikhukCTmib b°n tr onWk[ithim Ghinkixacitr2 trongl nh”. Ch
li"ubfn “ Bfn  ‘Llc® sungliéntc , Qutrdkifo s § hg xaydn@Rm n ©n g tirccayptinhth i
s. . . c’h o ng®8ng titt khong gian trong nha.
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