Do dac, Ban dé va cdc nganh lién quan
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Tém tat:

Bai bao trinh bay kha nang (rng dung cua hé thong chup anh hang khéng tcr may bay
khéng nguwoi lai (UAV) trong cong tac thanh Iap ban do ty 1é Ion. Mot huéng phét trién méi
trong céng nghé thanh lap bén dé bang phuong phap do anh.

Mé& dau

& nlra dau cua thé ky XIX k¥ thuat chup anh da dwoc trng dung trong cong tac trac
I dia dia hinh. Cac ky thuat nay dwa trén nhirng thanh tyu cla nhiéu nganh khoa hoc
ky thuat nhw toan hoc, ky thuat chup anh khi dong hoc, ky thuat dién te, tin hoc ...
v&i nhitng co s& ly thuyét hoan chinh va cac hé théng may maéc c6 dd chinh xac cao, c6
hiéu suat cdng tac I&n, phwong phap do dac chup &nh cé day di kha ndng giai quyét nhiém
vu do vé& ban dd dia hinh t ty 1& nhd dén ty & I&n va cuc I&n, gidi quyét nhiéu nhiém vu

do dac phurc tap trong Iinh viee khoa hoc ky thuat khac.

Heé thdng chup &nh hang khéng truyén théng rat cdng kénh, dau tw ban dau I&n phu hop
v&i cong tac thanh 1ap ban dé ty 1& trung binh va bé dbi véi khu vire rong Ién. Trén thé gidi
hé théng may bay khéng nguoi lai dwoc (rng dung tir nhitng ndm 1916 chd yéu trong linh
vuc quan sw, cteu hd, tinh bao... Cac nwéc tiéu biéu trong viéc st dung cdng nghé chup
anh hang khong tr may bay khong ngudi 1ai phai ké dén hé théng may chup anh Falcon-
PARS cta Nhat, hé thbng RCD30 va TC1235 cha Thuy Si va hé théng Skate Small
Unmanned Aerial System ctia My. Tt gitra thé ky XX dén nay céng nghé chup anh hang
khong tir may bay khéng nguwdi 1ai phat trién manh mé. Hé théng dwoc thiét k& nhd gon,
dau tw ban dau thap phu hop véi cong tac thanh 1ap ban do ty 1& 1én khu vwe nhd, thuc
hién dwoc trong méi trwdng khac nghiét, doc hai. St dung hé thdng chup anh hang khéng
tir may bay khéng ngudi 1ai 1a buéc phat trién mai trong nganh chup anh dia hinh & nwéc
ta. Hwong phat trién nay sé cé y nghia Ién trong tdng néng suét lao ddng, tdng mirc dd tw
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dong hoa, tang hiéu qua kinh j(é trong quy trinh thanh lap ban db ty 1& Ion va cuc lon. Cong
ty TNHH MTV Trac dia Ban d6 da dau tw trang thiét bi dwa vao st dung hé thong may bay
khong nguwdi lai MD4-1000. BS Tai nguyén va Mai tredng, BO Khoa hoc Cong nghé nuéc
ta cling da cé nhirng khao sat ban dau trong linh vic nay.

2. Mét s6 hé thong chup anh hang khéng ttr may bay khong ngwi lai

Hé théng chup anh héng,khéng tlr may bay khéng pgu@i lai 1a sw két hop gitra may
chup &nh phd théng dwoc gan trén may bay mé hinh diéu khién tr xa.

Tin higu diéu khién bing séng Radio
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Hé théng chup énh hang khéng bang may bay khéng nguoi l&i
a. Gii thiéu thiét hé théng thiét bj bay khéng nguei lai MD4-1000

Thiét bi bay MD4-1000 1a phién ban Microdrone 1a loai may bay tw hanh loai nhd véi
thiét ké tinh vi (4 canh quat 1én thang). Thiét bi bay MD4-1000 dworc thiét k& dé thuwc hién
nhiém vu tham do, khéo sat thong tin, quan sat va kiém tra... MD4-1000 c6 thé bay bang
cach két ndi vai bo diéu khién bang séng vo tuyén hodc bay theo lich trinh cai s8n nhe sw
tro gip cla hé théng dinh vi GPS dan dwong.

Thiét bj bay UAV nhé MD4-1000

Thiét bi bay MD4-1000 dworc thiét ké than vé bang soi cac bon, bao gdm: bd didu khién
bay, diéu khién dan duwong, diéu khién vao ra 10, cé bén mé to canh quat 4x250W va bd
GPS/IMU, tr ké 3D, hé thdng tich hop CAN Bus 2.0B c6 chirc ndng do khi ap, d6 4m, van
tbc, dd cao, cac goc nghiéng va hé thdng chdng rung. MD4-1000 c6 kha néng bay tw dong
qua cac diém dwoc xac dinh trong khoéng gian va twong thich véi thiét bi MD4-200. Thiét
bi dwoc thiét ké gap cac canh tay nén dé dang khi van chuyén. So véi MD4-200, MD4-
1000 c6 trong lwong nang hon, chiu dwoc strc gio Ion hon, thoi gian bay kéo dai hon va
kiém soat do cao tét hon.
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May anh st dung cho chup anh hang khéng trén may bay khéng nguwoi lai la may anh
phd théng cd tiéu cw cha éng kinh dwoc khoa cb dinh & mét gia tri khéng thay ddi, khéng
bién ddng khi bat hay tat may anh. Cac bién dang ctia hinh anh déu dwoc xac dinh chét
ché [1]. C4c bién dang d6 mang tinh hé thdng do doé cé thé hiéu chinh va phan tich loai bd
b&i cac phan mém chuyén dung. May anh phai dwoc kiém dinh truwéc khi st dung vao muc
dich chup anh hang khong.

Trwdce khi tién hanh thwe hién bay chup can xac dinh dé cao bay chup dwa vao yéu ciu
vé dod chinh xac cta nhiém vu can gidi quyét. Can bay thap hon do cao cho phép mot
khodng nhét dinh. Khi d& cao bay chup dwoc xac dinh, co thé thiét ké tuyén bay bang cac
phdn mém nhw mdCockpit hay St dung module Microdrone Airborne ctia phdn mém
OrbitGIS. Sau khi khai bao cac tham sd nhw: hé toa d6, may anh, dé cao bay, thdi gian t6i
da cho 1 chuyén bay, dd pht doc ngang, hwéng bay va vi tri cat ha canh..., phan mém sé
tw dong tinh toan téng sd cac chuyén phai bay, sé lwong anh chup va ban vé thiét ké chi
tiét cac dwong bay.

dlolslzixlzzlolxlxiclols @22 (2]

Phan mém mdCockpit dung dé thiét ké tuyén bay
b. M6 s6 mé hinh may bay khéng ngwi lai
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Hé thdng UAV Falcon-PARS cua Nhat la thiét bi hang khong siéu nho cla Nhat duoc
ché tao thep cébng nghé E?u’c an gom thiét bi bay UAV duoc lap thém may chup anh phd
théng cé gan GPS va phan mém chuyén dung dé xt& ly hinh anh chup.

*Hé théng may dnh RCD30 va TC-1235 UAV cia Thuy ST

Hé thong may anh RCD30 va TC-1235UAV Ia san pham cla sy lién két cia hai hang
Leica Geosystems va Swissdrones dung dé& chup anh phuc vu cong tac thanh lap ban dd
dia hinh va ban d6 3D.

Ngoai ra con hé théng Skate Small Unmanned Aerial System ctia My.
* May bay khéng nguwoi lai cua Viét Nam.

Ngay 03/05/2013, Vién Céng nghé khong gian — HTI thudc Vién han ldm Khoa hoc va
Cong nghé Viét Nam ché tao da bay thir nghiém thanh cdng 05 mau may bay khéng ngudi
lai. Sw kién nay dwoc thé gidi danh gia cao cong nghé cla Viét Nam trong linh vic nghién
ctu ché tao may bay khéng ngudi lai tiép tuc mé ra buéc ddt pha mai trong phat trién cac
loai UAV phuc vu khoa hoc va cac muc dich dan sw ciing nhw quéc phong trong twong lai.

Cac mau UAV dang dwoc Vién Cong nghé khéng gian phat trién 1a AV.UAV.MS1,
AV.UAV.S1, AV.UAV.S2, AV.UAV.S3, AV.UAV.S4 v&i ban kinh hoat dong ttr 2-100km, tran
bay tlr 200-3.000 mét, thoi gian hoat dong tr 1-3 gio.

Sang ngay 25/5, Vién Céng nghé khéng
gian - HTI thudc Vién han Iam Khoa hoc va
Co6ng nghé Viét Nam tién hanh bay chup anh
bai bién huyén Van Ninh, Khanh Hoda, cach
thanh phé Nha Trang 100km vé phia Bac trong
chuwong trinh bay phuc vu nghién ctru khoa
hoc bién trén viing bién mién Trung

Trwdc d6, nhirtng chiéc may bay khéng
ngwoi lai cda Vién Céng nghé khdéng gian da
hoan thanh tét bay th&r nghiém tai Tay Nguyén o '
vao ngay 19/5. Theo do, do’t bay kéo dai 3 ngay tai Tay Nguyén cta 6 may bay khong
nguoi lai thue hién tdng sb 37 chuyén bay cho két qua tét, khéong cé bét ky sai sot ki thuat
nao xay ra cho du diéu kién bay & Da Lat la rat phic tap.
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Nham nhanh chéng tiép can cong nghé UAV hang khéng hién dai ctia thé gidi, Hiép hoi
hang khéng vi tru Viet Nam VASA da hop tac véi cong ty ché tao may bay Irkut ctia Nga
dé phat trién cac UAV phuc vu cho muc dich dan sw. Ché tao nhitng chiéc UAV trinh sat
dang cap nhu Hermes-450 cua Israel la twong lai khdng qua xa voi doi voi Viét Nam.

c. Két qua thir nghiém bay chup anh bang thiét bi MD4-1000

Qua trinh bay chup anh dwoc thwe hién cing lic véi cdng tac do dac khéng ché anh
ngoai nghiép bang may GPS 2 tan. Hé toa do Quéc gia VN-2000, lwdi chiéu UTM, mdi
chiéu 3°, kinh tuyén truc 1050, hé do cao Hon DAu - Hai Phong. Cong trinh thir nghiém da
dwoc cong bb trong [6].

- Théng sb may chup anh, anh chup va may bay:

+ Tén may chup: Olympus EP

+ Tiéu cy: 17.090476mm

+ C& anh (CCD): 17.7408 x 13.3056 mm

+ Kich thudce pixel: 4.4 uym

+ Toa dd diém chinh anh (PBS): X=0.032982mm, Y=-0.074mm
+ Tham s méo hinh hwdng tam (radial distortion coeffients):

K1=1.679973E-4 K2=-3.286605E-7
+ Tham s6 méo hinh tiép tuyén (Tangential distortion coefficients):
P1=-3.124259E-5 P2=5.29212E-5

+ Tén thiét bj bay: Microdrones MD4-1000
- Théng sb bay chup anh:

+ Do cao chup &nh so v&i mat dat: 100m.
+ D06 phu doc: 80%.

+ D6 phu ngang: 60%.

+ Ty Ié chup anh: 1/5800.
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- Téng sb anh bay chup 160 anh.

- Chét lwong hinh &nh: Anh c6 do nét cao, mau séc trung thuc, kha nang nhan dang rét
tét. Tuy nhién c6 mét sé it &nh hoi nhoe.

- Céc file thdng sd bay chup anh gém toa do tam anh, cac géc xoay.
Két qua tinh ting day, do vé

Toan bd cac cong doan tinh toan tang day ndi nghiép, do vé‘lép thé, tao lap DTM, xt& ly
anh thanh 1ap binh d6 triec anh dwoc thwe hién trén phan mem chuyén dung cua hang
Intergrap.

Két qua tang day
- Téng sb anh duwoc do va tinh toan 154 anh.
- Téng sb diém khéng ché téng hop 34 diém, sb diém kiém tra 3 diém.

+ Sai s6 trung phwong tai diém khéng ché anh sau binh sai:

Mx = 0.041m My = 0.069m Mh = 0.052m
+ Sai s6 trung phwong tai diém kiém tra.
Mx = 0.046 My = 0.059m Mh = 0.228m

d. M6t s6 san pham cua cong nghé chup anh hang khéng tir hé théng may bay

Bay chup énh thanh Iap bén dé 3D khu vuc khai thac mé
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M6t s6 cong trinh nghién ctvu ciia Phan Van Loc vé ting dung may chup anh sb phd
thdng vao viéc thanh 1ap ban db ty 18 Ién & mé 16 thién [4], vao thanh lap ban dd dia hinh
ty 1& cwc 16n [5],[6] da khang dinh kha nang thuwc hién cia quy trinh thanh lap ban dé dia
hinh ty 1& I&n va cyc Ién & nuwdrc ta.

Két luan

Hé théng thiét bi bi chup anh sé phd théng dat trén may bay khéng nguoi lai da cé co
s& ly thuyét va thuc nghiém dé thuc thi quy trinh céng nghé thanh Iap ban dd dia hinh ty
& I&n va cwe lon. E)ay la mét hucyng phat trién htra hen mang lai sw tién loi, hiéu qué kinh
té cao, dap ng tét nh|p dd phat trién tin hoc hoa, tw ddng héa; cé kha nang canh tranh
cao phu hop v&i yéu cau cla san xuat & nwéc ta hién nay.Q
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Summary

Applicability of the Non-Metric camera laid on unmanned aircraft to build technol-
ogy process of establishment large scale map in Viet Nam.

Prof. Dr. Sc. Phan Van Loc - Hanoi University of Mining and Geology

MSc. Nguyen Tuan Anh - Survey and Aerial Mapping One member limited liability com-
pany
This paper presents the applicability of aerial photography system from unmanned air-

craft in the establishment large scale map. It's a new direction to develop the map estab-
lishment technology by aerial photogrammetric methods.O

Ngay nhén bai: 18/11/2013.
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