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Abstract: In this paper, we have outlined the need for solving the road detection problem, from
which to compare and find the type of data to be used as Worldview-3 satellite images, to find out
the method of success. Very good achievement in the DeepGlobe contest is D-LinkNet. This thesis
has collected Worldview-3 and yandex image data for preprocessing data. We have collected and
pre-processed Worldview-3 data, deployed and installed D-LinkNet. Application of evaluation
method of loU point of DeepGlobe. In addition, learn how to develop a realistic assessment method
rather than a long-distance evaluation. D-LinkNet works well in sparsely populated areas, big
roads such as suburbs or new urban areas, resettlement areas. In densely populated urban areas,
small alleys are obscured by houses and trees, making it difficult and difficult to detect roads.
Some areas with the same spectrum as the road are also mislabeled.
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1. GIOI THIEU

Ban d6 s6 Vmap nam trong dé an "Phat trién hé tri thirc Viét sé hda", do B Khoa hoc va
Cong nghé chu tri, tong cong ty Buu dién Viét Nam (VNPOST) két hop cung Pai hoc Quéc gia
Ha Noi, Trung wong Poan Thanh nién Cong san H6 Chi Minh xay dung va trién khai. Vmap duoc
ra mat ngay 01/10/2019 va c6 23.4 triéu dir liéu dia chi trén ca nudc. Bé c6 duoc dit lidu nay,
120000 nhan vién buu dién va thanh nién, doan vién da di ting khu phd, thon ban dé thu thap
thdng tin. Céc di liéu bao gém thdng tin chi tiét cua dia diém va ghi chd. Bén canh d6 Vmap con
su dung dir liéu Ion tir OpenStreetMap [1].

Bdng 1: Thong ké d¢ dai dwong bé ciia OSM va Google tai quin Cau Gidy

OSM Google

Tong do dai dudng

283,49 349,32
bd (Km) ' '

So s&nh dit liéu dudng hién c6 cia OSM va Google tai khu virc quan Cau Gidy, ta thay doi
v6i Google, OSM con thiéu rat nhiéu duong. Bai vi st dung dit liéu duong phu thude vao nguoi
ding dong gop nén lugng dit liéu bi thiéu 1a diéu thudng xuyén xay ra. So vai thyc té, trong khu
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vuc ndi thanh hoic khu déng duc dan cu, Google bi thiéu nhiéu ngd ngach nho; khu vuc ngoai
thanh va céac tinh thanh hay cac khu thua thét dan, cac con duong méi xdy dung chua dugc cap
nhat. Vi thé, dé so sanh véi thuc té, dir liéu ma Vmap dang str dung thiéu rat nhiéu vé ca cac ngd
ngach nho va cac con duong méi thi cong.

V& phan tc d6 cap nhat duong, dit liéu OSM sir dung c6 tde do cap nhat rat thap. Chi khi
nao nguoi dung chinh stra thu cong hoac tai 1én bo dix liéu thi dix liéu méi dugc cap nhat. Khu vuc
duogc cap nhat kha han ché, da phan khu vuc dwoc cap nhat 13 khu vuc néi thanh, noi c6 déng duc
dan cu va co nhiéu tinh nguyén vién. Cac khu vuc ngoai thanh, cac tinh hoic viing sau, viing xa it
khi dugc cap nhat dit liéu méi dan dén cac khu vic nay thiéu kha nhiéu duong.

Diéu nay gay ra anh huong khong nho dén chat luong dich vu ban d6:

« Anh huong dén chire niang dan dudng, gay ra nhitng goi y dudng xa hon thuc té hay tham
chi 1a di sai dudng (di vao dudng cdm, nguoc chiéu v..v..)

« Anh huéng dén chirc nang ndi suy sé nha: Chirc nang noi suy tim s nha st dung dir li¢u
duong bo dé co thé noi suy mot cach chinh xac. Néu dir liéu dia chi 6 ton tai nhung lai khong co
dir liéu duong thi viec noi suy 1a vo ich vi khong thé xac dinh dugc cau tric ddy nha.

Tir cAc anh hudng dén chat luong dich vu ban d6 dan dén trai nghiém khong tét cia ngudi
ding hoac tham chi la anh huong dén doanh thu cia cac doanh nghiép van tai st dung chinh ban
d6 do.

2. CACNGHIEN CUU LIEN QUAN

Tiép can bai toan phan loai diém anh tung 16p vé1 mo hinh mang hoc sau co thé chia 1am
cac loai sau dua trén dic diém ki thuat ciia chiing [2]:

1. Fully convolutional networks

Convolutional models with graphical models
Encoder-decoder based models

Multi-scale and pyramid network based models
R-CNN based models

Dilated convolutional models and DeepLab family
Recurrent neural network based models
Attention-based models

Generative models and adversarial training

10 Convolutional models with active contour models
11. Cac mo6 hinh khac

©ooN RN

Trong d6 phwong phap thir ba Encoder-Decoder based models dang ¢ nhimng két qua kha
quan. Minh chung la trong cudc thi Road Extraction Deep Globe nam 2018. Mang D-LinkNet
thugc phuong phap nay da dat giai quan quén, vuot trén két qua cua cac mang khac [3].

3. THUC NGHIEM

Trong phan nay, chding t6i tién hanh cac thuc nghiém vé lva chon di lidu anh vé tinh, xay
dung, thu thap va tién xu ly dit liéu, trién khai mang D-LinkNet va cac phuong phap danh gié.
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3.1. Lwa chon dir liéu anh vé tinh va giai phap phat hién dwong

Trén thé gidi c6 rat nhiéu loai anh vé tinh khac nhau. Mdi loai anh vé tinh c6 thong s khac
nhau va c6 nhiéu ung dung trong nhiéu linh vuc. Anh vé tinh chia 1am 2 loai chinh 14 anh radar va
anh quang phd. Anh radar c6 loi thé hinh hoc va khong bi can tré boi may hay anh séang tuy nhién
su twong dong 1on giita dudng va cac cong trinh xay dung 14 sy can trd rat 1on. Anh quang phd
chira nhiéu thong tin hon anh radar va co thé tao bo dit liéu d& dang hon va phé bién hon nhiéu.
Theo d6 su lya chon ¢ khoa ludn nay 13 anh quang phd.

Bdng 2: Mot s6 vé tinh vién tham thwong mai hién cé [4]

e 0. .

Landsat-8 Sentinel-1,2 WorldView-2,3,4
RISAT-1 FORMOSAT-2 Gaofen-1
IRS-1A,!D,P6 VNRedSat-1 QuickBird-2
SPOT-5 GeoEye-1
RapidEye KOMPSAT-3
Theos Pleiades-1A

Mot trong nhitng théng sd quan trong nhat cta anh vé tinh 13 d6 phan giai khong gian. Do
phan giai khong gian ciia anh vé tinh 1a kich thudc nho nhét cia mot dbi twong hay khoang cach
t6i thiéu giira hai d6i tugng lién ké c6 kha nang phan biét duoc trén anh. Do phéan giai khong gian
ctia anh vé tinh ciling c6 thé hiéu 14 kich thudc ctia mot pixel v6i hé quy chiéu trén mit dat. Thong
thudng, anh vé tinh c6 d6 phan giai khong gian cang cao thi anh cang rd nét va dé phan biét cac
vét thé trong anh hon.

I .

rang hon v61 nhitng anh v¢ tinh con lai. Do dac diém cua bai toan tu dong phat hién duong tir anh
vé tinh thudc dang bai toan phan loai diém anh (phan loai pixel) nén anh cang rd nét, mdi con
duong chira cang nhiéu diém anh thi kha nang phat hién duogc ding dudng cang cao. Vi vdy anh
v¢ tinh stir dung cho bai toan phat hi¢n duong tir anh v¢é tinh nén 1a loai c6 do phan giai si€u cao

Bdng 3: Bang so sanh mot sé vé tinh dé phdn gidi cao [4]

o Sé dai D¢ phan gidi DJ phén gidi phd  Thoi gian chup méi
Tén vé tinh 2 kha L 1Ty nTA:
phO panchromatic(m) aC(m) nhat ta1 Ha NOl
WorldView-3 16 0.31 1.2 2020
GeoEye-1 5 0.46 1.84 2020
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WorldView-2 9 0.46 1.84 2020
Pleiades-1A 5 0.5 2 2020
QuickBird-2 5 0.61 2.62 2014

Bang 3 tim hiéu va thong ké dir liéu anh vé tinh trén thé giéi c6 do phan giai cao va xét
chung trong diéu kién d6 che phiit may nhé hon 5%. Dua vio bang nhan thdy dugc anh Worldview
3 1& anh phu hop nhat vi dap Gmg duoc tat ca cac tiéu chi va ndi tréi hon so vai cac anh khac vé do
phan giai va s phd.

3.2. Quy trinh &ng dung mang D-LinkNet cho khu vuc quan Cau Giay

Nghién ciru nay da xay dung dugc quy trinh ing dung mang D-LinkNet dé danh gia co
pht hop véi khu vue Cau Gidy hay khong:

' s ™
Tim kiém, lwa

chon mé hinh
huan luyén 2.
\ / Thu thap di lidu H Tien f’i‘gu"f dir
' . ™ b
Tim kiém, lra

chon dir liéu

str dung
L v

Gan nhan dir
liéu

Banh gia mo ggitértngéﬁiﬁi Huan luyén mo
hinh D-LinkNet Janh gid hinh D-LinkNet

3.3. Xay dung, thu thap va tién xir Iy di liéu

Dt liéu anh Worldview-3 dugc thu thap tir cong ty Apollo Mapping. Lya chon khu vuc
can lay mau bang cach chon 2 diém tréi trén va phai dudi trén ban d tao thanh shapefile khu vuc
can thu thap anh. Khu vuc duoc lya chon c6 toa do: 21.05536 105.77002 dén 21.00472 105.81327
bao phu hau hét cac phuong thudc dia phan quan Cau Giy.

Anh WorldView 3 di thu thap c6 d6 phan giai 15060x16384. Sau khi cit nho véi do phan
giai 1024x1024 dé st dung cho cong viéc huan luyén thi chi duoc 224 bo dir liéu. Bo dir liéu nay
quéa it d& huan luyén va test. P4i véi mot mang hoc sau, viéc co nhiéu dir liéu 1a rat quan trong,
diéu nay anh hudng rat nhiéu dén két qua. Tir day sinh ra van dé can giai quyét 1a tim thém di liéu
anh ngoai anh Worldview 3. Tuy nhién c6 rét nhiéu dich vu ban d6 cung cap dit liéu anh vé tinh
mién phi, viéc lya chon dich vy ndo phu thudc vao d6 trong ddng véi anh Worldview 3, d6 nghiéng
cua vat thé, thoi gian chup va do che phit may. Giai phap dua ra la st dung anh Yandex bai Yandex
thoa man toan bo cac tiéu chi dé ra. Anh vién tham duogc tai vé tir map yandex thong qua phan
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mém SAS Planet. Viéc tai anh vé thdng qua viéc lua chon 2 diém goc trén trai va goc dudi phai
ctia ban d6 va cac thong sé do zoom, hé quy chiéu. Thong sé lya chon 1a d6 zoom 21 trén hé quy
chiéu WGS84 / EPSG 4326.

Xay ra van dé 1a do phan giai mit dat band RGB cua anh Worldview-3 1a 1.2m, d6 phan
giai ndy qua nho dé co thé phét hién ra nhitng con dudng. Pansharpening 1a phép ting cudng su
dung vu diém cua hai loai anh 1 toan sic (Pan_Panchromatic) c6 d6 phan giai khdng gian cao va
anh da phd (MS_MultiSpectral) c6 mau sic nhung d6 phan giai thip hon; két hop ca hai loai anh
s& duoc dir liu anh méi c6 mau sic va do phan giai cao. Trong nghién cau nay, ching toi sir dung
phuong phap Pansharpening Brovey cia phan mém ENVI d ting cuong chat luong anh RGB
Worldview-3.

3.4. Trién khai mang D-LinkNet
Str dung Google Colab dé trién khai cai dit .
Moi truong sir dung la python 2.7.
Thoi gian huan luyén: 18h.
Bo dir liéu huan luyén bao gom 2243 anh.

Nhuoc diém cua google colab 12 gisi han thoi gian st dung GPU 14 12 gio. Tir d6 phai luu
model dé sau khi sir dung hét 12 gio ta c6 thé huan luyen tiép [4].

Sau khi huan luyén xong, sir dung 50 bo anh dé test. Két qua sé& Iy trung binh trén bo 50
anh nay.

3.5. Phuong phap danh gia

Trong cudc thi DeepGlobe c6 sir dung phuong phap danh gia 1a diém IoU qua cac pixel
[5]. Tuy nhién, trong thyc té, dir liéu duong duoc lwu dudi dang node va way. Khi 6 do rong hay
s6 lwong pixel khong con quan trong nita. Phuong phap danh gia qua diém IoU xuét hién diém trir
1a trudng hop céc pixel duge gan nhan 1a dudng phu trén khip cac doan dudng trong anh nhung
khong phu rong kin con duong d6 lai khong dugc danh gia cao hon trudong hop céac pixel dugce gan
nhan kin cac con duong 16n nhung khong dugc gan nhan & cac duong nho. Nguyén nhan boi
phuong phéap IoU tinh diém dya trén sb luong pixel tring khép. Thuc té can sb luong dudng hon
1a d6 chinh xac dén timg pixel ctia dudng. Mot phuong phap danh gia méi dugc khéa luan nay dé
xuét ra 1a danh gia dya trén d6 dai ciia duong.

Xuong sdng trong phuong phap ndy toan tir skeleton. Cac con dudng dugce trich xuat hinh
dang dic trung, khi d6 cac hinh anh dudng khong bi phu thudc vao d6 rong hay sb lugng pixel bao
phu.

Ung dung toan tir skeleton vao danh gia do dai duong ta lam theo quy trinh sau:

Dit liéu dau vao: Bao gém 2 thu myc anh nhan cua tép test va nhan dugc sinh ra,

e Budc 1: Nap 2 anh déau vao.
e Budc 2: Tao ra 3 anh nhi phan thé hién 3 loai dudng: dudng da phat hién khép véi nhin

tap test (anh 1), duong da phat hién ngoai tap test (anh 2), duong ctiia nhan tap test (anh 3).

Phuong phap: Str dung cac ham numpy logical béi cac ham nay tinh toan véi toc do
rat nhanh va chuyén anh vé dang nhi phén 13 yéu cau du vao ciia toan tir skeleton.
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Xét vi du chdng 2 anh 1én nhau, coi 2 ddi tugng duong ctia 2 anh 13 A va B. Phan A
1a duong cta nhan tap test, phan B 1a dudng ctia nhin duoc sinh ra. Dbi voi dudng da phat
hién khdp voi nhén cua tp test, ta trich xudt phan giao cua 2 dbi twong. Di voi duong da
phat hién ngoai tap test, trich xuat phan bu ctua B. Pudng nhan cia tap test chi can chuyén
vé anh nhi phan

e Budc 3: Loc nhidu: C6 nhiéu khu vuc phat hién bi nhidu nhu cac pixel dudng nho 1€, roi
rac, khéng mang lai nhiéu théng tin. Can loai bo céc pixel nay dé tranh anh hudng dén két
qua. Ta dung bd loc trung vi, bdi bd loc nay hiéu qua véi nhidu dang salt and pepper noise.

e Budc 4: Str dung toan tir skeleton dé 1dy khung xwong cua duong

e Budc 5: Tinh toan cac sd lidu:

Sau khi dd c6 khung xuong ctia dudng. Dém sb pixel 13 dudng cua 3 anh tinh duoc
3 gid tri sau:

o True positive: sb pixel dudng cua anh 1
o False positive: s pixel duong cua anh 2
o False negative: s6 pixel duong anh 3 trir di s6 pixel duong anh 1

Véi mdi pixel twong Gng voi dd phan giai mat dat nén chi can dém sd pixel da thé hién
dugc do dai cua con duong.
4. KET QUA THUC NGHIEM
Bang 4: Két qua danh gid theo diém loU

Precision Recall F1 loU

80.32% 72.82% 73.58% 65%

Bang 4: Két qua danh gid theo do dai dwong

Precision Recall F1

57.54% 85.19% 64.74%

Hinh 1: Anh thuc té Hinh 2: Nhdn duw dodn
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Hinh 3: Puong da c6 cua Google Hinh 4: Buong da c6 cua OSM

Dua vao 4 hinh 1, 2, 3, 4 c6 thé thay rang tai ngd bén trai ther 3 tir trén xudng, dudng bi
gian doan béi bong cua toa nha d6 trén dudng. So sanh voi Google va duong di c6 san cia OSM
nhan thay khu vuc bén phai cua anh, noi c6 dan cu dong dtic hon bén trai, cac con duong rat nho,
xen k& gitra cac toa nha sat nhau. Piéu nay gay kho khin cho mang D-LinkNet va khdng phat hién
dugc duong tu do.

Hinh 5: Anh thuc té ¢ sin Hinh 6: Nhan du doan
Duya vao hinh 4.11 va 4.12, d6i véi truong hop nay, c¢d thé nhan thay khu vuc san bé tong
cta kho xuang c6 phd twong duong véi dudng bo va két qua D-LinkNet da gan nhin sai cho khu
viyc san ndy. Va ciing trong trudng hop nay c6 thé dé dang nhan ra cay xanh che phi phan I6n dién
tich gay ra su khdng lién mach cua cac con dudng duoc gan nhan.

Xét anh hudng cua phuong tién giao thong trén duong:
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Hinh 7: Anh thuc té ¢6 phuong tién Hinh 7: Anh nhén du dodn

Trong anh 4.13 ¢6 nhiéu phwong tién giao thong di chuyén trén duong, c6 ca xe khéach 16n.
Tuy nhién khéng anh huéng dén két qua phan doan ngir nghia.

Tur két qua ta rat dugc nhan xét nhu sau:

e D-LinkNet phat hién duong qua dac trung phé nén nhitng khu vuc 1a mdt duong nhua
khong bi che khuat boi bong hay nha cira ¢ thé phat hién ra dé dang. Chu yéu 1a cac con
duong ngoai thanh, khu dan cu thua hodc khu d6 thi méi co chiéu rong 16n hon 5 mét.

e Tuy nhién vi phét hién qua dic trung ph6 nén mot sé khu vuc c6 phd twong tu dudng ciing
bi gén nhan sai 1a duong. Vi du nhu san nha, bai do xe, v..v..

e Khu vyc bi che chin c6 pho khac véi phd ciia duong nhya nén khé phat hién ra

e DPuong dé bi ngat quang boi sy che chin caa cay xanh va nha cira.

o Két qua dat dugc chua dugc nhu mong doi.

Tir két qua trich xuat duong, ta phai xt Iy thém mat quy trinh nira 1a chuyén duong tir anh
phét hién thanh dang node, way, relation dé c6 thé luu trong co so dit liéu

5. KET LUAN VA KIEN NGHI

Chung toi da nghién ctru tim ra phuwong phéap tmg dung mang D-LinkNet dé phat hién
duong trén anh worldview 3 trén khu vyc Cau Gidy. Thu thap va xir Iy duoc dir liéu anh worldview
3 va 4nh Yandex. Bén canh d6, ching t6i da tim va thuc thi dugc 2 phuong phdp danh gia theo
diém IoU va danh gia theo d6 dai duong.

Tuy chua duoc nhu mong doi nhung két qua dat dugc cta nghién ctru nay 1a tién dé cho
cac nghién ciru tiép theo dé phat trién xay dung bo dir liéu duong cho Vmap.
e Do thuc té & Vi¢t Nam, cac con duong bi che chin nhiéu do cay xanh va nha cua, dan dén
phat hién duong trong khu vuc ndi thanh gip nhiéu khé khan.
e Mang D-LinkNet duogc t8i wu cho bo dit lidu DeepGlobe chur chua phai tdi wu cho dir liéu
6 Viét Nam.

Trong twong lai, nghién ctru huéng dén chinh sira mang D-LinkNet cho phu hop diéu kién
& Viét Nam, hién tai c6 Facebook dang phat trién va chinh stta mang D-LinkNet nay va cho két
qua kha quan ¢ Viét Nam. Bén canh d0, b6 sung thém dit liéu 1 diéu can thiét (hién tai chi c6
2243 anh dao tao) lam tang do chinh xac cho mot mang hoc sau nhu D-LinkNet...
8
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LOI CAM ON
Chung tdi xin cam on du &n nghién ctu VT / UD-06 / 16-20 trong Chuong trinh Khoa hoc

va Cong nghé Vit tru Qudc gia da hd trg kinh phi thuc hién nghién ciu nay.
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