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1. Pé tii ciia TS Tran Trung Anh

* TS Tran Hong Hanh

Céu héi : Hién trang tinh hinh sir dung mdy bay khong nguoi ldi ¢é camera da pho ¢
nuedc ta nhw thé nao?

Tra loi: mdy nam gan ddy, viéc sir dung UAV/Drones & nudc ta khda phé bién, chii yéu
dién ra & linh vuc thanh lap ban do dia hinh ty 1é lon voi loai camera o dai song nhin thdy co do
phan gidi cao; Viéc sir dung thiét bi nay véi camera da phé trong gidi dodn anh véi @ phan gidi
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va dé chinh xdc cm la chwa phé bién, do vdy can khuyén khich dau tw va nghién ciru dép vmg cdc
nhu cau cia doi song s6 4.0;

*ThS Lé Thanh Nghi

Céu héi : Cdch vdn hang thiét bi Drones c6 camera da phé can phdi chii y van dé gi? Quy
trinh xik I dé nhdn duroc théng tin gidi dodn nhie thé nao?

Tra loi: Viéc van hanh thiét bi ndy can chii ¥ dén khd néing ky thudt ciia vt mang (thoi
gian bay trong 1 ca, kiéu cdt ha canh, kha nang két noi diéu khién, dinh vi...), can nghién ciru ki
lwéng vé hiedng dan sir dung va c6 sie tdp hudn. Quy trinh xir Iy dé nhdn diege két qua gidi dodn
can xdc dinhu nhiém vy la gidi dodn tike thoi hay gidi dodn xik Iy sau. Vé co ban phy thudc vio
kha néing thiét bi va nhiém vu yéu cau thiee thi ma ¢6 quy trinh linh hoat, phit hop.

2. Dé tii ciia TS Tran Hong Hanh

* TS Tran Trung Anh

Cau hoi : Thank you for your interesting presentation! Could you please show me one of
your international papers? How long were your papers accepted?

Tra loi: Yes, I would like to show you one of my papers. It is my first international one. [
was lucky because it took only 2 months for publication. In terms of others, it took from 6 months
to 12 months.

(She showed us her first paper and explained it in details).

(https.://www.mdpi.com/2072-4292/7/3/2899).

* PGS.TS Trin Van Anh

Cau hoi: Thank you for your useful information! Could you please give the younger
researchers some advice? They can write papers in Vietnamese but it is very difficult to
write in English.

Tra loi: Thank you for your question. Everybody can write international papers if they try
their best. First, they need to learn English, especially the writing skill. Second, they
should write paper in English at the beginning, not in Vietnamese. Finally, when they
complete their papers, they should ask for the review of the native English speakers or
they should ask for the help of colleagues who have a lot of experience in writing
international papers.

Két luan: Cac ndi dung bao cao dam bao chét luong khoa hoc tdt, co thé phuc vu cong
tac giang day, NCKH va san xut.

Hoi théo sinh hoat hoc thuat két thuc lac 12h00 cung ngay.

Thu ky Héi dong Chii tich Hji dong
ThS. Poan Thi Nam Phuong PGS.TS Tran Van Anh
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CHUONG 1. MAY BAY KHONG NGUOI LAI VOI CAMERA DA PHO
1.1 GIOI THIEU CHUNG

May bay khong nguoi lai (viét tit UAV - Unmanned aerial vehicle) 1a tén
goi chi chung cho cac loai may bay ma khong c6 phi cong & budng lai va dugc
diéu khién tir xa tir trung tAm. Loai may bay nay dugc dung dé phuc vu cho muyc
dich trinh tham quén su, hodc dan su (quay phim, chup anh...). Loai t6 hop may
bay nay c6 kha nang tu dong hoa cac hoat dong cia may bay cao, khong doi hoi
nhing trang thiét bi hang khong dic ching, gia thanh khai thac str dung va bao tri

hé thong dé phuc vu lau dai ré.

Trén thé gidi, hé thbng UAV duoc tmg dung tir nhitng nim 1916 cha yéu vao
linh vuc quan sy, ctru ho, tinh bdo, .... Trong s6 cac nudc phat trién hé théng UAV
phai ké dén Buc, Hoa Ky, Lién X6 cii va gan day 1a mot s6 nude Israel, Trung
Quédc, Nhat Ban ...Cac nudc tiéu biéu tmg dung hé thong UAV vao trong cong tac

tric dia ban do c6 thé ké dén mét sd nudc sau:
1.2 MAY BAY KHONG NGUOI LAI VOI CAMERA DA PHO

Hién nay, nhiing loai may bay khong ngudi 14i ¢6 gan camera chup anh don
& budc song nhin thdy ctia mat ngudi 13 rat phd bién trong linh vuc dia tin hoc.
Cac loai camera da pho ciing dan duoc phat trién vi nhitng yéu cau cua cudc song
s6 4.0 trong giai doan anh do chinh xéac cao. May bay khong nguoi lai 6 thé ké
dén nhu: Phantom 4 MultiSpectral, DJI M300, eBee Ag... Nhiing thiét bi bay nay

c6 cac théng sé ki thuat co ban nhu sau:

May bay Phantom 4 MultiSpectral [??]: QuadRotor (4 dong co), cat ha
canh thang dung (VTOL), c¢6 dinh vi tm chup chinh x4c GNSS-RTK hoic PPK,
trong lwong cat canh 1,487Kkg, tran bay tuyét dbi I6n nhat (6000m), toc d6 bay Ién
nhat (50km/h), thoi gian bay 1 ca bay 16n nhat 27 phat ...



Hinh 1. May bay Phantom 4 MultiSpectral va phu kién (anh DJI)

Hinh 2. May bay DJI M300(anh DJI)

May bay DJI M300 [??]: QuadRotor (4 dong co), cat ha canh thang
ding (VTOL), ¢6 dinh vi tdm chup chinh xac GNSS-RTK hoac PPK, trong luong
cat canh ??? g, tran bay tuyét d6i Ion nhat (?2?2m), tc d6 bay 16n nhat (50km/h),

thoi gian bay 1 ca bay 16n nhat 50 phut ...



Hinh 3. May bay eBee Ag (anh Sensefly)
1.3 DAI SONG PUCC DUNG TRONG CAMERA DA PHO TREN DRONES

Hién nay, nhiing loai may bay khong ngudi 1ai c6 gan camera chup anh don

& budc song nhin thdy ctia mét nguoi 1a rat pho bién trong linh vuc dia tin hoc.



Hinh 4. Dai song da phd duogc dung phd bién

Hinh 5. Viing s6ng hong ngoai dung trong camera da phd

Ly do vé ky thuat ding song hong ngoai trong camera da phd cho muyc dich xac
dinh nhiét do:

« Nhay cam voi sy thay doi nhiét
« L& dai séng ma bd cam (sensor) cé thé thu tin hiéu

« Dai s6ng hau nhu 13 birc Xa nhiét (ty than, § MWIR, LWIR)



« LWIR: x4c dinh khoang nhiét -50° to 900°C
« NIR-SWIR: x4c dinh khoang nhiét 450° to 2450°C

« MWIR: do nhiét do thap, tac thoi, khoang cach hoat dong lén va do chinh

Xac cao;

« Ngoai ra dai song nay con phuc vu tinh toan chi s thuc vat NDVI véi do

phén giai cao khi str dung trén may bay khong nguoi lai.

1.4 CAC LOAI CAMERA GAN TREN MAY BAY KHONG NGUOI LAI

Hinh 6. Camera da ph6 gan trén may bay Phantom 4 MultiSpectral
Camera da phd trén Phantom 4 MultiSpectral c6 cac thong s nhu sau:
- 6 bd cam 1/2.9” CMOS, bao géom kénh nhin thdy RGB va 5 kénh da pho.
- M6i b cam c6 d6 phan giai 2.08 MP;
- D6 phan giai mat dat GSD bang (H/18.9)cm/pixel v6i H 13 d6 cao bay chup tinh

theo don vi m;



Hinh 7. DJI Zenmuse H20T Thermal Camera (anh DJI)
Camera voi sensor nhiét ¢ cac thong sé nhu sau:
* Zoom Camera: 1/1.7" CMOS, 20 MP (5184 x 3888 pixel); ti€u cu : 6.83-119.94
mm
quay video 3840x2160@30fps, 1920x1080@30fps
* Wide Camera: 1/2.3" CMOS, 12 MP (4056 x 3040) tiéu cu 4.5 mm Quay video
1920x1080@30fps
* Thermal Camera (Zenmuse H20T): Uncooled VOx Microbolometer
640x512 @ 30 Hz
White hot/Fulgurite/lron Red/Hot Iron/Medical/Arctic/Rainbow 1/Rainbow
2/Tint/Black Hot
* Laser Rangefinder: 905 nm; khoang cach do 3-1200m



CHUONG 2. BAY CHUP ANH VA XU LY SO LIEU VOI MAY BAY
KHONG NGUOI LAI CO CAMERA PA PHO

2.1 CONG TAC BAY CHUP ANH

Hinh 8. Thiét ké bay chup v6i may bay Dji Phantom 4 MultiSpectral (anh DJT)
Cong tac bay chup anh d6i voi méay bay khong nguoi lai tuy thudc vao
nhiém vu 1a giai doan tirc thoi trong sudt qua trinh bay hay giai doan sau qué trinh

bay.



Néu gidi doan tirc thot thi nhi€ém vu chinh 1a hudng dén xé4c dinh trang thai
nhiét cua d6i tugng trong ciru hoa, theo ddi cac cong trinh dang thap (dién cao

the, tru cau...), theo doi chat lugng pin mat trdi, tim ki€ém ctru nan ctru ho...

Neéu giai doan sau, c¢6 thé theo xay dung ban do céc chi s6 thuc vat, chi s6

strc khoe cay trong. ..trong nong nghiép.

2.1.1 Cac @rng dung giai doan tirc thoi

Hinh 9 Giai doan tc thoi nhiét do d6i tuong

Hinh 10 Kiém tra chat luong pin mat troi
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Hinh 11 Xéc dinh ngudn chay dung camera hong ngoai nhiét

2.1.2 Cac irng dung giii doan xir ly sau

Hinh 12 X4c dinh chi s6 thuc vat NDVI
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Cong tac xt 1y sau di theo quy trinh van thudng 1am nhu: thiét ké bay chup, bay
chup anh, lién két binh sai khédi anh, tao dam may diém, xay dung mo hinh s6 bé

mit, xdy dung binh d6 anh truc giao, xay dung binh d6 anh cac chi sb.

Cong thire tinh chi sb thuc vat NDVI ap dung trén phan mém Agisoft xir 1y anh

da phd, trong quy trinh giai doan xir Iy sau:

Hoic cac chi s6 khac theo sy nghién ciru thi ¢6 thé nhap cong thirc tinh toan
vao phan mém, nhanh chéng s& nhan duoc san pham binh db anh.
2.2 DINH VI TAM CHUP BANG CONG NGHE GNSS
Trong k¥ thuat GPS c6 nhiéu phuong phép dinh vi khac nhau c6 thé dap
mg yéu cau da dang cta ngudi st dung. C6 thé c6 nhiéu cach phan loai céc
phuong phéap dinh vi GPS. Dudi day 1a cach phan loai thanh ba phuong phap 1a
dinh vi GPS tuyét d6i, dinh vi GPS tuong dbi va dinh vi GPS vi phan.
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Hinh 13. Pinh vi RTK tam chup st dung tram base Cors

Gén day khi cong nghé dinh vi GNSS-RTK (dinh vi vé tinh dong thoi gian
thuc) phét trién manh, ciing véi viéc xay dung cac diém tham chiéu lién tuc CORS
hinh thanh mang luéi co sé dién rong thi viéc dinh vi RTK d6 chinh xac cao gitp
cho ¢ong viéc do dac tro nén dé dang, thuan loi hon. Cong nghé bay chup anh
khéng ngudi 1ai UAV & nhing giai doan dau khi chua xac dinh dugc tim chup
anh chinh xac thi can phai danh dau mdc va do khdng ché mat dat phuc vu cho
viéc dinh vi binh sai khéi anh. Cong viéc nay chiém khé nhiéu thoi gian, cong suc
va anh hudong dén ca chat lugng ky thuat cua san pham do anh, dn dén hiéu qua
s dung cua anh UAV chua cao. Viéc &p dung céng nghé dinh vi GNSS-RTK
nham xac dinh toa do tdm chup ngay tai thoi diém chup anh gitp khéi anh viing
chai hon, nang cao do chinh xac ciing nhu giam thiéu hoic loai bo diém khdng

ché anh mat dat, truc tiép nang cao hiéu qua sir dung cua cong nghé do anh UAV.
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Hinh 14. Binh vi tdm chup RTK bang tram base déng bo chu dong

Tuy nhién, khi tién hanh trong thuc té chup anh, khéi anh cé thé bao gom
tir Vai chuc, vai traim dén ca ngan tim anh duoc dinh vi tim chup ciing khong thé
tranh khoi ¢ nhiing tdm chup c6 chat luong dinh vi RTK thap. Néu dung cac toa
d6 tam chup nay vao lam diém khdng ché dinh vi khdi anh s& dan dén suy giam
d6 chinh xac cua ca khéi anh. Viéc loai bo cac tim chup nay thuong dua trén cam
tinh cta ngudi xir 1y, d6i khi con loai bé nham tdm chup c6 chit luong cao. Do
vay viéc loai bo cac tam chup cd chit luong thap dua trén kiém dinh thdng ké co
co s khoa hoc chit chg, trg gitp cho ngudi xir Iy dua ra nhitng quyét dinh hop
ly, giup nang cao d6 chinh xac cua cac san pham tiép theo cua cong nghé do anh
UAV.
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Hinh 15. Dinh vi tdm chup bang phuong phap GNSS-PPK
Tuy tinh hinh thyc tién ma chon PP dinh vi tdm chup cho tot.

Hién nay cac hé thong tram Cors chua duoc pho quét, dich vu chua duoc
st dung rong rdi clng vai tan suat thu/phat tin hiéu chi 13 1Hz kém d6 tré nén

chua dap trng duoc cho dinh vi tdm chup cho UAV.

Pinh vi tam chup bang RTK véi D-RTK2 trong khu vuc khong 16n & viing
thuc nghiém, diéu kién théng thoang giira tram diéu khién va thiét bi bay cho két
qua tét, dap Gmg duoc yéu cau thanh 1ap ban do ty I 16n, tuy thao tac tai thuc dia
mét nhiéu thoi gian hon nhung nhan dwoc thanh qua tdm chup d6 chinh xac cao
gan ludn trong tirng tAm anh chup gidp cho qua trinh xir Iy trong phong duoc don
gian hon.

PPK cho két qua do chinh xac tét hon ca, sé liéu an toan, khéng phu thudc
vao su két ndi thdng subt trong qua trinh bay, tuy qua trinh xtr Iy trong phong dé
ra san pham tdm chup kha dai dong, phuc tap, néu sé lugng ca bay nhiéu, s6 lugng

anh 16n thi ¢o thé dan dén sai sot.

Pé c6 tinh an toan va chi dong cao cd thé két hop ca 2: RTK va PPK.
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2.3NGUYEN LY THU NHAN ANH PA PHO VA XU LY XAC PINH NHIET
2.3.1 Nguyén Iy thu nhan hinh anh da phé

Song dién tr mang nang lugng, tadc dong 1€n by cam Sensor véi cac pixel,
giai phong dién tir, tuy thude vao sd dién tr dugc giai phong ma ma hoa thanh do

xam cua anh.

Hinh 16. Nguyén ly thu nhan thong tin d6i tuong
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2.3.2 Thu nhén thong tin phan xa, bic xa ciia ddi tuwong

Hinh 17. Thu nhan thdng tin phan xa va buc xa dién tu

Dé xac dinh nhiét d6 tac thoi, co thé ap dung nguyén Iy Planck’s law, Wien’s

law, Stefan-Boltmann law, Kirchoff’s law.
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CHUONG 3. THUC NGHIEM GIAI POAN ANH PQ CHIiNH XAC CAO
VOI PHANTOM 4 MULTISPECTRAL

3.1 KHAI QUAT VE CONG TRINH

Thuc nghi¢m ¢ dy an khu d6 thi Duong No6i véi mdy bay khong nguoi 1ai DJI
Phantom 4 MultiSpectral.

Hinh 18. Dji Phantom 4 MultiSpectral (anh DJI)
Khoi anh Dwong Noi, Ha Noi

Hinh 19. Thong s6 cua khdi anh Duong Noi, Ha Noi
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Théng sé chinh caa khéi anh:

- Vi tri: 20.9838°N, 105.7555°E

- Hé VN2000, kinh tuyén truc 105°00°,
mui 3°, d6 cao Hon Dau

- May bay chup anh: Phantom4
MultiSpectral

- May chup anh: Pa pho

- Mang nhan anh: 1600x1300 pixels

- Kich thuac pixel: 3.01x3.01um

Két qua danh gia do chinh xac nhu sau:

- S6 lugng anh: 815

- Tam chup dinh vi RTK duoc
dung: 785

- B0 cao bay chup: 115m

- B0 phan giai mit dat:
5.15cm/pix

- Sb diém lién két (tie point):
426647

- Dién tich 0.157km2

- Phan mém: Agisoft
Metashape 1.7

Két qua danh gia do chinh xac khéi anh Duong Noi, Ha Noi

Hinh 20. DSM & khu thuc nghiém (10.3cm/pix; mat do 94.2 diém/m2)
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Hinh 22. Binh do anh giai doan voi phbi mau nhiét

Hinh 23. Binh db anh giai doan véi phdi mau NDVI d6 phan giai cao
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Panh gia két qua
Két qua kiém tra d0 chinh x4ac khoi anh dat, binh d6 anh phéi mau co thé

xac dinh dugc doi tugng noi bat dé gidi doan do chinh xéc cao.

KET LUAN

May bay khong ngudi 1i voi camera da pho hd trg nhiéu tién ich trong thuc té

trong giai doan thong tin doi tugng véi d chinh xéac cao ¢o6 thé dén cm;

Nhitng img dung giai doan tirc thoi nhu xac dinh nhiét dJ, tinh trang hong hoc
clia cong trinh (panel dién mat trdi, cong trinh dang thap...), ctru hoa, truy bat toi
pham, ctru nan, ctru hd... va su lién két thong tin gitra cac bén la nhiing tién ich
rt hitu hiéu hudng té1 mot xa hoi thong minh, an toan...

Can tim hiéu thém vé xir 1y s6 liéu, dap tmg nhu cau ngdy cang cao vé chit
luong va d6 chinh xac giai doan trong nong nghiép, cay trong, bao vé ring. ..

Kién nghi: Cac nha khoa hoc nghién ciru vé linh vuc vién tham can cha y nghién
ctru tai liéu tir may bay khong ngudi lai ¢6 camera da phd nay. Cac co quan chirc

nang can xay dyng cac ti€u chuan, van ban phap quy vé linh vuc nay.
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