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NGHIEN CUU GIAI PHAP LOAI TRU CAC NGUON SAI SO
TU MAY CHUP ANH PHO THONG GAN TREN MAY BAY
KHONG NGUOI LAI PHUC VU CHO CONG TAC PO PAC BAN PO

PO THI HOAIL PAO NGOC LONG, Vién Khoa hoc Po dac va Ban do

TRAN DPINH TRf, TRAN THANH HA, Truong Pai hoc M6 - Pia chat
Tém tit: Trén thé gidi, anh dwoc chup mdy anh sé phé théng ldp trén may bay bay khdng
nguoi lai (UAV) da va dang dwoc dp dung trong nhiéu linh viee khac nhau. Nam 1999, tai
Viét Nam, Vién Ky thudt Phong khéng - Khéng qudn, dd nghién citu va ché tao thanh cong
may bay khong nguoi lai M-96D va tiép tuc hoan thién M100-CT, voi su diéu khzén bay theo
chuong trinh, dan dwong ciia GPS trén nén ban do sé. Pé phuc vu cho sw phdt trién da dang
nguon tu liéu vao cong nghé do vé anh ¢ nuwoc ta, nghién ciu kha nang loai trir cac nguon
sai So tir mdy anh phé théng gan tren UAV phuc vu trong céng tdc thanh Ildp ban do bang
phwongphap do anh la mét van dé can nghién ciru.

1. Pt van dé

Trén thé gidi, viéc ap dung phuong phéap do
anh khoang cach gan v6i anh chup tir may anh
s6 gan trén UAV di duoc ap dung véi rat nhiéu
ung dung khic nhau nhu: do v€ hién trang tai
nan giao thong, do vé danh gia khdi lugng khai
thac & cac mo 16 thién, ban do dia hinh khu vuce
nho, ban do dia chinh, gidm sat Tai nguyén va
Moi truong... O Viét Nam, nim 1999, Ban
Nghién ctru muc tiéu bay - Vién Ky thuat
Phong khong Khong quan - Quan ching Phong
khéng Khong quan da thiét ké lap dat may bay
khong ngudi 14i, va két qua 1a hai chiéc UAV
ky hiéu M-96 (bay ngay) va M-96D (bay dém)
dd bay thir thanh cong va tiép tuc hoan thién
thanh nhiing Loai M100-CT, M400-CT... véi
su diéu khién bay theo chuong trinh, din duong
ciia GPS trén nén ban do sb. Nam 2013, Vién
Cong ngh¢ Khong gian, thuoc Vién Han lam
Khoa hoc va Cong nghé Viét Nam da bay thu
nghiém 5 ngady mau UAV tai bai thir nghiém
Hoa Lac - Ha Noi va da tién hanh thir nghiém
bay chup anh ¢ Nha Trang, Lac Duong, Lam
Dong (chil yéu chup anh chua dé cap dén viéc
su dung trong do anh). Nam 2011, Cyc Ban do -
Bo Tong tham muu - B6 Qudc phong da tién
hanh thir nghiém bd chuong trinh cua Cong ty
Microdone tai Thai Nguyén, két qua cho thay
c6 d6 chinh xac cao dap umg yéu cau trong do
dac ban d0 va giam sat theo doi dién tap. Va
hién nay don vi ndy da nhap toan bo hé théng
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trang thiét bi nay phuc vu cho nghién ctu va
trién khai san xuét theo nhu ciu ctia Qudc
phong - An ninh.

Viéc st dung phuong phap do anh khoang
cach gan st dung UAV & Viét Nam con rat
nhiéu han ché. Trong khi d6, cdc phin mém do
anh dugc cac co quan, doanh nghiép nhap rat
nhiéu, cac phan mém deu 1a cac phan mém
thwong mai, cic ma ngudn déu bi khoa khong
c6 thé can thiép vao chuong trlnh D6i voi may
chup anh sé pho thong, sai s6 16n nhat hién nay
qua cac két qua nghién ctu trén thé gi6i chu
yéu tap trung vao sai s6 meo hinh kinh vat. Do
vay, Xt 1y sai s6 méo hinh ciia may chup anh
pho thong sao cho phu hop véi cac cong thirc
cai chinh sai s méo hinh kinh vét ciia cac hing
nudce ngoai két hop cac phan mém do vé& hién c6
thi ching ta co thé ap dung thanh céng phuong
phap do anh khoang cach gan st dung UAV &
Viét Nam. Diéu nay giam nhe chi phi dau tu
cho viéc mua cac phan mém ctia cc hang.

2. Phwong phap nghién ciru

2.1. Cdc nguon sai so ciia mdy chup dnh so
phé thong

2.1.1. Téng quan vé cdc nguén sai sé trong do
vé anh

Trong do v& anh, da gia thiét rang diém anh
12 hinh chiéu xuyén tam cua diém vat ton tai
trong thoi diém chup anh. Thuc té, do anh
huéng cua rat nhidu dir kién nén phép chiéu
xuyén tim bi bién dang. Su bién dang d6 di dan



dén viéc thay d6i cac nguyén t6 dinh huéng cua
anh va 1am xé dich vi tri diém anh. Do vay, do
chinh x4c khi st dung do v€ anh chiu anh
hudng rat nhiéu loai sai s6, do 1a:

- Su sai l€ch cua anh thuc so véi nguyén ly
tao anh hinh hoc cta phép chiéu xuyén tam;

- Sai sb do: phu thudc vao chat luong cua
anh chup va dd chinh xac cua céac thiét bi do,
nguoi do;

- Sai sb phuong phép, do da gin ding don
gian hoéa cac thuat toan do anh chit ché, chinh
x4c (trong nhiéu cong thuc khi trién khai
thudng hay bo bot di mot sé thanh phan);

- Sai s6 nhan dang diém trén cac anh khac
nhau, cling nhu nhan dang diém trén anh va trén
thuc dia hay goi chung 13 sai s6 nhan biét diém
anh;

- Sai s6 xéac dinh toa do cac diém khong ché
anh, c6 thé la khéng ché anh ngoai nghiép,
khéng ché anh ting day...

Tir c4c sai sO trén di dan dén khi do vé mo
hinh 14p thé, cling nhu xay dung luéi ting day
khong ché anh tir nhidu anh don hay nhidu mo
hinh don khac nhau (tang day theo phuong phap
chum tia va phuong phap moé hinh doc 1ap) chiu
anh hudng rat 16n.

2.1.2. Phdn tich anh huong cdc nguon sai sé
may chup anh sé phé théng

Pé c6 thé dung may chup anh sé pho thong
trong cac bai toan do anh thi viéc xac dinh
nguyén nhan gy nén sai léch vi tri hinh hoc la
van dé hét strc quan trong. Qua nghién ctru cho
thy v61 may chup anh so sai s 16n nhat chinh
1a sai s6 méo hinh kinh vat [2], [3] va co thé
chia thanh hai loai sai s6 la:

- Sai sb xuyén tam,;

- Sai s6 tiép tuyén.

Sai s6 xuyén tadm: 1a mot trong nhiing sai
s6 chinh cua tit ca cac may chup anh. N6 duoc
coi nhu bién ciia mdi thanh phan thiu kinh
trong hé kinh vat, 1a ham cia thiu kinh duoc
thiét ké ciing nhu khoang cach lay nét va tiéu cur
ciia hé kinh vat. Him sau thé hién anh hudng
cla sai sb hudng tam t6i toa do diém anh theo
khoang cach tinh tir diém chinh anh. Ham toén
hoc dugc thé hién véi cac hé sb ki dén kn theo
Brown (1971)

Al =K EP Ko r o+ ka7 +, 1)

trong do: k,, 1a cac hé sO str dung dé cai chinh
sai s6 méo hinh kinh vit; _
r'Khoang cach coa diém tinh tir

diém; chinh anh (x°, y° 1a toa d6 cta diém anh
s0 v6i diém chinh anh).

Phan 16n thau kinh c6 thé tach bac thir hai
va ba ma khéng mét do chinh xac

Ax'rad = X'% Aylrad = y'% (2)

Cac tham sb méo hinh kinh vat dugc dinh
nghia trong cong thirc (1) Piéu nay c6 mdi quan
hé v6i ty 1& anh hay tiéu cy. D¢ tranh nhing
quan hé nay mot phan cua ham sai s phai doc
lap. Piéu nay tuong duong voi viéc quay mot
goc cua duong cong sai so theo hudng truc r’,
va no cat ¢ diém “0” thr hai.

A =Kk Pk roksr '+ (3)

rad

Luva chon da thirc:
— Ail’ |(r 2 r02) + A2r |(r o r.04)
(o6 (4)
+Ar(r®-r’)
Bang viéc sap xép lai cong thic (3) tuong
tu nhu cong thic (4) ta co

Al = Ar°+Ar®+Ar” ;
—-r I(Aj.ro2 + Azr-o4 + A3r06) ( )

Céc s6 hang trong ngodc ludn 1a hang sd
tuong tu nhu Ko, tuy nhién ro khong thé chon
tly y cling nhu 13 sy phu thudc vao tham sb As,
Az, Az Thuc té 1o can phai dugc chon sao cho
gia tri méo hinh 16n nhat va nhé nhat 14 16n hon
hogc nhé hon d6i véi kich ¢ anh hoan chinh.
Thuong ro dit xdp xi 2/3 ban kinh 16n nhat.
Hinh v& sau chi ra dudng cong tiéu biéu cia sai
5O Xuyén tdm d6i xumng theo phuong trinh (4) va
(5) hién thi sai sO (101 v kich thude anh. Sai
s6 méo hinh tiép tuyén can bang chi can thiét
khi hiéu chinh méo hinh bing phwong phap
quang co.

Sai so tiép tuyén: La sai s6 méo hinh
khong d6i xung, thuong duoc goi la sai s tiép
tuyén hay sai s0 khong xuyén tam la phan con
lai ciia sai sO gdy nén cia timg thau kinh rleng
trong hé thong kinh vét. Chang co thé duoc biéu
dién theo ham s sau (Brown 1971):

r'., =B, (r*+2x?)+ 2B,x'y"

6
=B,(r*+2y?)+2B,x'y' ©

Ar'

tan
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Hinh 1. Anh hwéng cia sai sé xuyén tim
doi ximg

So sanh v&i phan sai s6 xuyén tam, sai s6
tiép tuyén co gia tri nho véi hau hét cac thau
kinh ¢ chit lwong cao. Vi vay, ching thuong
dugc quan tam xem xét trong nhiing truong hop
cAn d6 chinh x4c cao. Néu thau kinh c6 gia tri
ré tién nhu video, hé thong giam sat, sai so tiép
tuyén co thé biéu thi theo hinh v& sau:
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Hinh 2. Anh huéng sai s6 xuyén tam khéng doi
Xung va sai so tiép tuyén

2.2. Gidi phdp ky thudt loai triv cdc nguén sai
s6 do mdy dnh phé théng, cdi chinh sé ligu do
danh

Theo bai toan do anh, toa do cua cac diém
anh trén anh don dugc xac dinh theo phuong
trinh dong phuong. Néu i 1a ky hiéu cia diém
anh duogc chup tir may anh j ta s& c6 diém anh
ajj trong may anh j. Nhu vay phuong trinh dong
phuong cta diém anh i ¢ to anh thir j duoc biéu
dién nhu sau:

X =%+ 1, a (X, = Xg)+ a (Y=Y, )+ a,4(Z-Z,)

1 (X; = Xg)+ a5, Yo )+ a5(Zi —Zy) (7)
Yy = Yot T a5 (X = X)+ a5 =Y, )+ a,5(Z-Zy)

81 (Xi = Xg)+ (=Y, )+ 85(Zi-Z)

trong do: - Xoj, Yoj, Zoj: toa d§ tdm chup cia anh j;

- Xi, Yi, Zi: toa do thuc dia cua diém i;

- Xij, Yij : toa d6 anh ctia diém i trén to anh j;

- fk: ti€u cu ciia may chup anh;
- au, a1z, ais, ...

@s1...ass . Cac phan tur cua ma tran quay cua anh.

Do6i véi may chup anh s6 phd thong do chat lugng cua kinh vat may khong cao nén kha nang
xuat hién sai s0 do d&nh hudng cia sai s6 méo hinh kinh vat 1a rat 16n, day 1a nguon sai s6 mang tinh
hé thong. Dé x4c dinh va loai trir ngudn sai s6 nay ching ta st dung cong thirc sau:

- Pdi v6i sai s6 méo hinh xuyén tim:
dr = (K1r3 +K,r° + K3r7)

(8)

- Bdi v6i sai s6 méo hinh tiép tuyén (chia thanh hai thanh phan):
dx=PR[r?+ 2(x—x,)%|+2P,(x—x,)(y — ¥,)

dy =PR[r2+ 2(y—v,)? ]+ 2P, (x—=x,)(Yy = Vo)

trong do: - (Xo, Yo) :nguyén té dinh hudng trong;

(9)

- K1, K2, K3 :h¢ s6 cua da thirc m6 td méo hinh xuyén tam;
- P1, P2:h¢ s0 cua da thitc mo ta méo hinh tiép tuyen.
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Nhu vay tap hop cac tham so tiéu biéu cho sai sé méo hinh kinh vat cua h¢ théng may anh sé
phd thong bao gom: cac nguyén | t6 dinh hudng trong (Xo, Yo, k), cac hé sb K1, Kz, K3, Py, P2.
Thay cac so0 cai chinh Vao vé trai phuong trinh (7) phu’(mg trinh c6 thé viét:

Xij = Xoj + (X5 = X))l (Klj i *+K

2j Ij 3] u

)+ il 24 2(x

2

[ jll(X X01)+ aj 21(Y Y01)+ aj 31(Z ZOJ)]

+2P (le Xol)(yu yc)])_ kl

Yii = Yo +(yij _Xoj)rij (Klj + sz i

+2PZj (xij

- Xoj)(yij - yoj) = fk

trong d6: r? = (x—x,)° +(y—v,)?
Hé phuong trinh (9, 10) c6 thé duoc viét lai
F(x,b,a)=

,12(X- X+ 8,00 —Yo)+ 8,40(Z,—Z,)] (10)
Ks;jl; )+P1][ + 2(yij_yoj)2]
[j,ls(xi_xoj)+ aj,za(Yi _Yoj)+ aj,sa(zi_zoj)]
laj,lz(xi =X+ A=Y+ a;45,(Z _Zoj)J
(11)

trong do: - x 1a véc to biéu dién phan tir U macac gia tri ciia nd can dugc xac dinh;

- b 1a véc to biéu dién phﬁn tir do m;

- ala véc to biéu dién cac phan tir 1 nhitng hang s6 da biét.

Phuong trinh (11) 1a mot mé hinh ham sé
cia phuong phap do anh dua vao cac phuong
trinh dong phuong. N6 dugc ding dé tinh X, cac
gia tri da cho cua b va a.

Nhu vay, v6i cac nguyén to dinh huéng cua
anh gom 3 nguyen t6 dinh hudng trong (Xo, Yo,
fk) 6 nguyén t6 dinh hudng ngoai (Xo, Yo, Zo, @,

®, %) va 5 hé s6 cai chinh sai s0 meo hinh kinh
vat (K, Ko, K3, P1, P2), déu nim trong véc to in
X biéu thi & mo hinh ham s6 (11), tong sb an sb
can xac dinh 1a 14 an, dé giai bai toan nay thi
mdi cap anh can t6i thiéu 07 diém khéng ché
ngoai nghiép. Giai theo phuong phap so binh
phuong nho nhét thi it nhat phai c6 08 diém khdng
ché anh ngoai nghiép. Viéc giai bai toan nay
duoc goi 1a Phwong phap binh sai tw hiéu
chinh.

Co6 hai truong hop khi st dung phuong
phép binh sai tu hi¢u chinh:

- Ap dung cho timg chuyén bay: viéc b tri
diém khong ché anh sao cho phii déu trén mot

cap anh, n6 hoan toan phu thudc vao dia hinh
ctia khu vuc thi cong va s6 hiéu chinh duoc &p
dung cho tit ca cac md hinh cua khu do.

- Ap dung cho ting chu ky sir dung: truong
hop nay phuong phap binh sai tu hiéu chinh c6
thé dugc hiéu nhu bai toan kiém dinh cac thong
s0 k¥ thuat ciia may chup anh va chi ap dung
dbi véi cac may chyp anh c6 do on dinh cao.
Diéu kién dé thuc hién phuong phap nay phai
tuan tht cac yéu cau ky thuat trong bai toan kiém
dinh [4], [5].

Dya vao phuong phap binh sai tg hi¢u
chinh, chdng t6i da xay dung chuong trinh binh
sai tu hiéu chinh xac dinh sai s6 méo hinh kinh
vat va cai chinh toa d§ do anh, ngoai ra co thé
binh sai ting day khéng ché anh theo phuong
phdp chum tia. Chuong trinh c6 tén goi
“KDMAS.EXE” duoc viét bang ngdn ngir
Fortran va Visual basic. S liéu toa d6 do anh
ctia cip anh chup bai kiém dinh duoc do trén
tram do v& anh sb.

- o e

 toa oo do &nh

- Phdn m&m ki€m ginh va i cf

Tro giGp

Hinh 3 Giao dzen chlnh cua chu"O’ng trinh ‘
(Chuong trinh va huéng dan sir dung tham khdo tai thu vién Vién Khoa hoc Do dac va Ban d0).

Hé‘rhGng Ki€m ginh may anh <ai chlnh foa d6 do adnh Tich hop Tang day TGA
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3. Két qua va thio luin

3.1. Két qua dinh gia dp chinh xdc ciia
phwong phdp kiém dinh

3.1.1 May chup anh, bdi kiém dinh

Trong nghién ctu ching t6i st dung may
chup anh s6 phd thong Canon EOS Kiss 400D
c6 dac tinh k¥ thuat sau: May c6 4 muc dat gia
tri tieu cy 18 mm; DBJ phan gidi cua may 18 Mb
pixel; Kich c& cuia CMOS 1a 22.3 x 13.9 mm
(5184 x 3456); May anh c6 toc do chup hinh la
3,7 hinh/1 gidy phu hop véi toc d6 chup khi sir
dung may bay M100-CT.

Pé tién hanh kiém dinh may chup anh s
phd théng EOS Kiss 400D nhom thuc hién da
tién hanh do dac, chup anh bai kiém dinh.

Toan bd khu vuce bii kiém dinh dugce b tri
50 diém, rai déu khu vuc, toan bd toa do ngoai
nghiép cac diém khéng ché (st dung béang
ngim) duoc do bang may toan dac dién tir c6 do
chinh xdc cao dam bao yéu cau ky thuat.Tinh
toan xac dinh nguyén t6 dinh hudng trong va
tham s6 méo hinh kinh vat cua tiéu cu 18 mm.

Két qua binh sai theo chwong trinh
KDMAS nhu sau:

- S6 diém khong ché sir dung 50 diém;

- Sai s6 trung phuong trong s don vi
Mo = 0.004 mm:;

- Céic nguyén t6 dinh hudéng trong
(Xo = 0.015, yo=0.000, fx = 18.101 (mm));

- Céc hé s6 cdi chinh sai s6 méo hinh kinh
vat (K1 = -0.02825969, K2 = 0.00051580,

K3 = -0.00000111,
P2 =-0.00011665).

3.2.2. Danh gia hiéu qua cong tac kiém dinh
may chup anh so pho thong

P1 = -0.00006960,

Dé danh gia hiéu qua ciia d6 chinh xac xac
dinh vi tri diém khi sir dung cac nguyén té dinh
hudng trong va tham sb sai sé méo hinh kinh
vat, nhom nghién ctru d3 tién hanh tinh toan
tang day cac md hinh chup va do toa do anh
trén tram do v& anh sb theo hai phwong 4n
(ngoai hai cip anh da dung dé tinh toan kiém
dinh 1a cap 5276-5277 ti€u cy 18mm khoang
cach 100m. S6 lugng diém khong ché sir dung
dé tinh 24, s6 diém dung kiém tra 26 két qua so
sanh thé hién trong bang 1.1 .

Phwong 4n 1: sir dung céc hé sb ciia sai sd
méo hinh kinh vat, cic nguyén t6 dinh hudng
trong clia may anh dé tinh toan cai chinh s liéu
do anh va binh sai ting day. Két qua tinh toan
binh sai toa do cac diém khong tham gia lam
khéng ché ctia mé hinh dugc so sanh véi toa do
do truc tiép ngoai thuc dia.

Phuong 4n 2: khong st dung cac hé sb ciia
sai s6 méo hinh kinh vat, cic nguyén td dinh
hudng trong clia may anh (tat ca cac gia tri hé sb
sai s6 = 0, toa d6 diém chinh anh = 0, gi4 tri tiéu
cu dé dung gia tri cia may anh dé tinh toan cai
chinh s6 liéu do anh va binh sai ting day. Két
qua tinh toan binh sai toa do cac diém khong
tham gia lam khong ché ctia mé hinh dugc so
sanh v&i toa do do truc tiép ngoai thuc dia.

Hinh 4. Khu vue bdi kiém dinh
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Bang 1.1. Két qua sai sé tang day sir dung 2 phwong dn

Phuwong an 1 Phwong an 2
STT dTliTn Vx(m) | Vy(m) | Vzm) | VSmm) | vym) | vsm) | vagm)
1 4 -0.246 | 0.247 | -0.005 | 0.349 0.144 |-0.092 | 0.171 | 0.084
2 5 -0.132 | 0.091 | -0.017 | 0.160 0.014 |-0.261 | 0.261 | 0.096
3 10 0.015 | 0.319 |0.009 |0.319 -0.171 | 0.074 | 0.186 |-0.133
4 11 0.060 | 0.254 | 0.008 | 0.261 0.113 | 0.416 | 0.431 | -0.056
5 12 0.135 | 0.201 | 0.020 | 0.242 0.266 | 0.567 | 0.626 | -0.046
6 18 -0.155 | 0.410 | 0.071 | 0.338 0.191 |0.109 | 0.220 | 0.219
7 19 -0.167 | 0.321 | 0.071 | 0.362 0.245 | 0.170 | 0.298 | 0.238
8 20 -0.106 | 0.266 | 0.057 | 0.286 -0.292 | 0.663 | 0.724 | 0.060
9 23 -0.039 | 0.290 | 0.039 | 0.293 0.502 |0.534 | 0.733 | 0.059
10 |24 -0.007 | 0.335 | 0.047 | 0.335 0.545 |0.710 | 0.895 | 0.041
11 |25 -0.004 | 0.281 | 0.023 | 0.281 0.084 | -0.006 | 0.084 | 0.262
12 |26 -0.013 | 0.244 | 0.039 | 0.244 -0.042 | -0.042 | 0.059 | 0.286
13 |27 -0.039 | 0.240 | 0.046 | 0.243 -0.032 | 0.016 | 0.036 | 0.319
14 | 28 -0.031 | 0.208 | 0.062 | 0.210 0.009 | 0.223 | 0.223 | 0.419
15 |29 -0.110 | 0.264 | 0.093 | 0.286 -0.112 | -0.145 | 0.183 | 0.264
16 |36 0.012 | 0.278 | 0.031 | 0.278 -0.143 | -0.053 | 0.153 | 0.287
17 |37 0.012 | 0.329 |0.034 | 0.329 -0.221 | 0.008 | 0.221 | 0.297
18 |38 0.034 |0.292 |0.038 | 0.294 -0.260 | -0.004 | 0.260 | 0.240
19 |42 0.015 | 0.145 | 0.031 | 0.146 -0.150 | 0.970 | 0.982 | -0.021
20 |43 0.077 |0.254 | 0.066 | 0.265 -0.144 1 0.633 | 0.649 | -0.006
21 | 44 -0.047 | 0.029 | -0.009 | 0.055 0.027 | 0.126 | 0.129 | -0.034
22 | 48 0.036 | 0.095 |0.031 |0.102 0.308 |-2.707 | 2.724 | -0.137
23 |49 -0.060 | -0.023 | -0.005 | 0.064 -0.302 | 0.152 | 0.338 | 0.180
24 |52 -0.099 | -0.143 | -0.006 | 0.174 -0.268 | -0.083 | 0.281 | -0.161
25 |53 -0.005 | -0.016 | 0.027 | 0.017 -0.487 | -1.329 | 1.415 | 0.138
26 | 54 0.047 | 0.002 | 0.026 | 0.047 0.162 | 0.153 | 0.223 | 0.295
Véi sai s6:

- Trll’(‘)'ng hO'p 1: VZmin= '0017m, VZmax: 0093m, VSmin: 0017m, VZmax: 0.362m
- TI'lIé)’I‘lg hO'p 2: VZmin= '0036m, VZmax: 2724m, VSmin: '0161m, VZmax: 0.419m
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Tir bang 1.1 cho thay: sai sb cua cac diém
khi tinh toan khong sir dung gia tri kiém dinh
16m hon so véi khi stir dung céc gia tri kiém dinh
trong tinh toan binh sai.

3.2. Thdo ludn

Qua nghién ctru co sé khoa hoc st dung may
chup anh s6 phé thong cho muc dich thanh 1ap
ban db chung ta thdy rang: vé 1y thuyét, bat ky
may chup anh s6 nao ciing c6 thé dung trong céng
tac do v& dia hinh va phi dia hinh. Néu ching ta
tim duoc qui luat cua sai s6 méo hinh kinh vat, va
phuong phap chup khi str dung ching.

Céc may chup anh loai khong chuyén nhu
may chup anh s pho théng, cac nguyén t6 dinh
hudng trong khong duge cung cip nén viée kiém
dinh x4c dinh nguyén t6 dinh hudng trong, tiéu
cu 1a bit budc dé co thé giai bai toan trong do
anh. Ngoai ra, do dng kinh san xut chu yéu dé
phuc vu cho chyp anh nén thuong cic may loai
nay c6 sai s6 méo hinh kinh vat 16n, can thiét

phai xéac dinh va loai trr chiing trong qua trinh
Xt ly.
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SUMMARY

Research solutions exclusion of sources from errors from popular digital camera mounted
on unmanned aerial vehicle (UAV)

Do Thi Hoai, Dao Ngoc Long
Vietnam Institude of Geodesy and Cartography
Tran Dinh Tri, Tran Thanh Ha
Hanoi University of Mining and Geology

The World, the image was captured from popular digital cameras wich mounted on the un-
manned UAV has been applied in many different areas. In 1999, in Vietnam, Technical Airforce
and Air defense Institute, had researched and developed successfully built an UAV M-96D and con-
tinue to improve M100-CT, with controlled flight by program, to lead the way from GPS on of Dig-
ital mapping. Studying the possibility of eliminating sources of error from ordinary cameras mount-
ed on UAV by mapping by method Digital mapping from image.
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