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VE BAI TOAN XAY DUNG MO HINH LAP THE PON GIAI TiCH
TRAN DINH TRI, TRAN THANH HA, Truong Bai hoc M6 - Pia chat

Tém tit: Bai bdo gidi thiéu thudt todn xdy dung mé hinh ldp thé don gidi tich tir ‘nhitng tam
danh chup bang cdc mdy chup dnh khdc nhau, véi diéu kién hinh hoc chup anh bdt ky. Thudt
toan duwgc xdy dung trén co so s dung phuong trinh dong phdng cia 3 vector (vector duong
ddy dnh, vector diém anh trdi va vector diém dnh phdi) trong khéng gian. Qud trinh xdy dung
mé hinh lgp thé don gidi tich dwoc thuc hién theo 2 buée: Xac dinh va binh sai cdc nguyén té
dinh hudng cua anh trdi va phai cua cap anh lap thé; xdc dinh va binh sai toa dé khéng gian
ciia tdp hop diém trén mé hinh. Thudt todn dwoc sir dung dé do vé cdp anh Idp thé gidi tich, va
da dvoc ldp trinh. Chuong trinh tinh todn bdng cde s6 liéu mau da khéng dinh tinh chinh xac

va khad néing vmg dung ciia thudt todn trong do vé gia tich cdp anh Idp thé.

1. it van dé

Hién nay, trong do anh nguoi ta khong
chi sir dung cac tim anh chup duogc chup bang
may chup anh k¥ thuat, v6i cac diéu kién hinh
hoc chup anh chuin ma con sir dung cac tdm
anh dugc chup bang cac may chup anh khong
chuyén, diéu kién chup anh ty do, nhu anh
chup trén tau lugn, mdy bay khong nguoi
lai... Pé xdy dung md hinh lap thé don tir
nhitng tdm anh chup dé, can thiét phai xay
dung cac thuat toan xir Iy cac tim anh véi cac
goc dinh hudng co6 do 16n bat ky. Cac mod
hinh lap thé don sé& duoc sir dung do vé dia
hinh b6 sung, thanh 1ap mo hinh 3D dbi
tuong...

2. Co so 1y thuyét

Trong 1y thuyét do anh, dé xdy dung mo
hinh 1ap thé don giai tich, can thiét phai xac
dinh:

- 18 nguyén t6 dinh huéng cia ca 2 anh
trai va phai;

- 3n gia tri toa do cua diém trén mo hinh
(n-sd luong diém can xéc dinh toa do).

Thuyc té, dé xac dinh dong thoi 18 + 3n an
s0 1a van d& khong don gian, dic biét khi sd
luong diém (n) trén mé hinh 1én t6i hang tram
diém. Do vdy, qua trinh x@y dyng mo6 hinh 1ap
thé don giai tich tir nhimg tdm anh chup tu do
bang cac may chup khac nhau co thé tién
hanh theo 2 budec:

- Bwoc 1. Xac dinh va binh sai cac
nguyén t6 dinh hudng cta anh. Khi do, s6
lwong 4n chi con 18.
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- Buwoc 2: Xac dinh va binh sai toa d0
diém trén mo hinh bang bai toan giao hoi
thuan.

Gia str anh trai P1 va anh phai P> da duoc
dinh huéng tuong dbi v6i nhau, khi d6 cac
diém tam chup Si, Sz va cac cip diém anh
cling tén my va mz bat ky s& nam trén cung
mot mit phang (hinh vé).

Hinh @ o, ?
Khi do toa do khong gian cua ching phai
thoa man phuong trinh:

X Y1 Zg

E— Xso Yo Zsy ~0: 1)
xml le Zml
X Y, Z

m2 m2 m2

H¢ toa d6 khong gian mat dat OXYX co
thé chon bat ky. Néu chon OXYZ trung véi
hé toa do tric dia, thi khi d6 mo hinh 1ap thé
s€ duogc dinh hudng tuyét ddi truc tiép.

Toa do khong gian cia cac diém mi va
m; dugc tinh theo cac cong thirc cua do anh:



X X1 a, a4, a;
Yoo |[=| Ya1 |[F] @ 8p 8y X
Zy Zg, Ay Q3 Ay , @)
X1 Xo1
Yo
_fkl
X Xs2 alll ay, ap
Yoo [=] Yso [H| @0 @'p @'y |X
Z., Zs, a'y aypy ay e
X, = Xop
Xl Y2 = Yoo
_sz
trong do:

X1,Y1, Va X2, Y2 - toa d6 ciia my va my do

trén P1 va P2; ai1..

.a33, a'11 ...a's3 - cac hé so

cosin hudng tinh theo cidc goc dinh hudng
ngoai cua anh trai Piva anh anh phai Po; fiq,
fkz - ti€u cu cua cua anh trai P1va anh phai P2. &

Trién khai (1) thanh chudi Taylo, véi gia thiét bién ctia chudi 1a cac nguyén t6 dinh hudng cia

anh trai P1.

Phuong trinh (1) 1a phuong trinh tong
quat dinh hudng twong ddi cip anh lap thé.
Tir phuong trinh ndy c6 thé ching minh duoc
cac phuong trinh dinh huéng tuong dbi cip
anh 1ap thé ¢ cac dang dic biét khac. Thi du,
néu léy S1lam géc hé toa d9, truc X trung véi
duong day chup anh va truc Z nam trong mit
phang day chinh ctia anh trai Py, thi khi d6 tir
phuong trinh (1), ¢ thé suy ra:

Xg Ygq Zg 0o 0 0
F_st Y., Z ~ B, B B
;<m1 i im ;<m1 \Yfml iml @
m2 m2 m2 m2 m2 m2
Y Z
:Bx ml ml =O
Ym2 ZmZ

hay: YmiZmz - Ym2Zm1 = 0; day chinh la
phuong trinh dinh huéng twong ddi cip anh
lap thé trong hé toa d0 mo hinh doc lap da
biét trong 1y thuyét do anh.

F(X511Y51-251| %a C()l, Kl; XO]_! y011 kl) = F(XOSl,YOSLZOSl,(ﬂol,(001,1('01, XOOI, y001, fokl) +

oF
_l__
0Xg,

dX, + oF

EA
Céc s cai chinh dXs1, dYss,...,

oF oF oF
+—+—+—=0

dYe, +..
! ayOl afkl

dang phuong trinh s hiéu chinh:

a.dXs1+ b.dYsi+ c.dZs1+d.d ¢, +e.d @, +f.d k; +g.dXo1+h.dyor+K.dfke-1 = v

trong do: ab, ...

,k - cac dao ham riéng theo céc bién tuong Ung, c6 nghia la: a =

; )

dfia can phai xac dinh, nén phuong trinh (5) dugc viét duéi

(6)
oF

—— b=
Xg,

f% - tri gan dang cua cac nguyén t6 dinh hudng ctia anh Pj.

Céc biéu thirc dé tinh cac hé s6 ctia phuong trinh sb hiéu chinh trong (6) c6 dang:

oF . S k= ﬁ : X%;, Yos; ...
8Y81 8fkl
oE Yso Zs, Yoo Zg 1
a= X =Y Zu +Ys, Zs, L;b=
. Yoo Lz Yoo Zna 1
oF Xs2  Ysy X Yo 1
c= o7 =X Ym +1 Xy Yso I
. ><m2 YmZ Xm2 YmZ 1

oF
oYq,

st Zsz X51 251
= Xml Zml + st Zsz ;
sz Zm2 Xm2 Zm2
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oF Yo Zg X Yo
d= £=—(Zml—281).Y32 Z, + (Xml_XSI)'XSZ \ ;
' Ym2 Zm2 Xm2 Ym2
aF YS]- ZSl XSl YSl
e= a =—Y, —Ys)singlYs, Zs, 1L+ (Y,,—Ys)C0s0|Xs, Ys, 1+ anxitgm, + axnyitge, +
YmZ Zm2 xmz Ym2
Xa Zg
+azyitg o, +hacotgm, ). [ X, Zs, 1;
><m2 Zmz
oF Yoo Zg Xs1 Zg X Y
f= P (@ —any){Yss Zs, L (apX—any)|Xs, Zs, Ut(apx—any)|Xs, Ys, 45 ()
' Ym2 Zm2 sz Zmz sz sz

Gia thiét trén cap anh do j diém. Coi tri gan
dung cua cac nguyén to6 dinh huéng cua anh
phai 1a "chinh xac", thanh 14p j phuong trinh s6
hi€u chinh dang (6).
a1dXs1+ b1dYs1+ c1dZs;+d1d ¢, +e1d @, +
+f1d K +g1dxo1th1dyo1+kidfii-l; = vi;
a2dXs1+ b2dYsi+ C2dZs1+d20 ¢, +e2d @, +
+fod K +g20Xo1+h2dyor+k.dfki-lj = v

, (8)

ajdXs1+ bjdYsi+ cjdZs1+ did @, + ejd @, +
+fjd &, + gjdxo1t+hjdyor+kjdfis - Ij = v;;

Tong quat, sb phuong trinh ludn nhiéu hon
sd an. Tr hé phuong trinh s6 hiéu chinh 1ap hé
phuong trinh chuén.

Giai hé phuong trinh chuin dudi diéu kién
[pvv] = min, tim dugc cac s6 hiéu chinh: dXsz,
dYsi, ...., dfia cho cac nguyén t6 dinh hudng
ctia anh. Cai chinh tri gan diing cta cic nguyén
t6 dinh hudng ciia anh tréi theo cac cong thirc:
Xs1 = X%1+dXs1; Ys1=Y0s+dYsr ;
Zs1= Z°%1+dZXs1 ;
p=0 +dg; o =0"+do ;
K= K 0+dxg;

Xo1 = Xo1’+ d Xo1; Yor=Yoi®+dvyor; . 9
fia = fi®+d fio O

Tri cai chinh cic nguyén té dinh hudng ciia
anh trai duogc coi 1a "chinh xac", dugc stir dung
dé xac dinh cac nguyén t6 dinh hudng cia anh
phai voi thuat toan st dung hoan toan tuong tu
nhu da str dung dé xac dinh cic nguyén t6 dinhe
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hudéng cua anh trai. Chu trinh tinh cdc nguyén
t6 dinh hudng cua anh duogc lip lai cho dén khi
dat d6 chinh xac theo yéu ciu.

Budc tiép theo 1la tinh va binh sai toa d0
diém trén mo6 hinh lap thé. Trudc hét, nan toa
d6 anh do theo cong thtrc [1,2]:
x0 = a'n(x — Xo) + aiz(y — yo) _a13fk .

a31(x - Xo) + asz(y - yo) — 8 fk ’
0 — a21(X — Xo) + azz(y — yo) _azsfk .

a31(x - Xo) + asz(y - YO) — 8 fk ’
trong do: cac hé s6 ai1, as3 - cac hé sb cosin
hudng duogc tinh theo cac tri binh sai ¢, o,
K clia cac anh. Cong thirc tinh cac hé s6 cosin
huong dugc minh hoa trong céac tai li¢u tham
khao [1,2] Sau d6 tinh tri gdn dung cia toa do
diém trén mé hinh:

X =Xs+ Zs o ;Y =Ys+ éy0
fi fe

Trong trudng hop nay, do cao Z cua diém
duoc coi 12 "nhur nhau". cac gia tri gan dung cta
toa do diém dugc sir dung dé binh sai.

Vi mdi mot diém, 1ap phuong trinh s6 hiéu
chinh:
gde + hde + kde - Ix = Vx . (12)
gy.dX + hy.dY +kydZ-ly=vy ’
va giai theo nguyén 1y s6 binh phuong nho nhat
theo phuong phéap nhich dan.

Két qua nhan duoc mo hinh 1ap thé giai tich
"tir do", (c6 ty 1& tu do va su dinh hudng bat ky
trong khong gian).

. (10)

y

;o (1)



Qua trinh dinh hudng tuyét ddi mé hinh 1ap @-trong d6 : Xq, Yq, Zgva X, Y, Z - toa d0 tric dia

thé duoc thuc hién theo cac thuat toan di duoc
trinh bay trong 1y thuyét do anh [1, 2], dua vao
toa do khong gian cua cac diém khong che anh
anh c6 trén md hinh. Pé hiéu chinh sai sd bién
dang m6 hinh, c6 thé sir dung cac phuong trinh
dang da thirc sau dé binh sai:

Ao+ AX +AY + AsX? + AsY?+
+ AsXY + X - Xg =Vx;

Bo + BiX + BoY + B3X?+ BaY? +
+BsXY +Y-Yg =vy;

Co+ C1X +CoY + C3X?+ CaY? +
+CeXY+Z-2Z4 =V,

3. Két qua thir nghiém

(13)

&

va toa do khong gian anh trén mé hinh cta diém
khéng ché anh; cac hé sb Aj, Bi, Ci - dic trung
cho céc bién dang cia mo hinh.

Trén thyc t&, md hinh c6 thé xay dung ngay
trong hé toa do tric dja néu trong cac phuong
trinh (7) va (8) bd sung thém cac phuong trinh
s6 hiéu chinh cho cac diém khéng ché anh dé
giai dong thoi.

Trong s trong hé phuong trinh s hiéu
chinh (8), dugc tinh theo cong thirc:

j— 1 .
PRy

(14)

Theo cac thuat toan da trinh bay, tac gia da xay dung chuong trinh tinh toan. Chuong trinh
duogc viét trong ngdn ngit Pascal. SO li¢u thuc nghiém 1a céc s6 liéu dnh mau so6 [3]. K&t qua tinh

cho mo hinh:

~ CHUONG TRINH PO VE MO HINH GIAI TICH ,
_ . THUAT TOAN VA CHUONG TRINH DO PGS.TS. TRAN DINH TR
BO MON PO ANH VA VIEN THAM, TRUGNG DAI HOC MO - PIA CHAT XAY DUNG

CAC GOC PINH HUONG CUA ANH TRAI
30,00227 -30,00221 -10,00080

CAC GOC PINH HUONG CUA ANH PHAI
-30,00225 54,00419 10,00055

GOC PHUONG VI VA GOC NGHIENG CUA PUONG DAY

-0,00055

-49,12496

TOA PO TRAC PIA PA PUOC BINH SAI

St X(m) | Y(m) | H(m) |
1| 0,200  1400,000| 2,000|
3| 700,000  1400,000| 3,000)
18| 0,200  700,000| 0,200]
19| 700,000 700,000 80,000]
35| 0,200) 0,200  200,000|
371 700,000] 0,200  200,000|
45 700,000 1400,000  180,000]
64| 175001  1224,999| 6,001
65| 530,000 1225,000| 2,000]
84| 0,200  1050,000| 1,000|
85| 350,000  1050,000| 3,000]
86| 700,000  1050,000| 8,000]
105 0,200  1050,000| 2,000|

ol

271 0,200 350,000 80,000]
272| 350,000  350,000] 20,000]
272|  349,985|  349,986| 19,969
273 700,000  350,000] 2,000]
273 700,000  350,000] 2,000]

313 175,000/  175,000] 10,000|
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4. Két luén ) duogc st dung dé ‘nghién ciu bé mit dbi tuong
Thuét toan dugc xay dung theo ly thuyét do, 1ap mo hinh s6 bé mat.

chung cua do anh c6 thé dugc str dung cho cac . . ;

cap anh chup & cac vi tri bat ky, véi cac may TAI LIEU THAM KHAO

chup anh khdc nhau (ca mdy chup anh ky thuat | “p 8 50k T 2009, Do anh gidi tich va do

va may chyp anh pho thong). Kha nang nay tao anh s6. NXB KH:&KT Ha Néi

diéu kién rat thuan lgi cho do vé giai tich cac PO , : . I
ib anh 4o the d hup b 5 v ch 2. Tran Dinh Tri, 2005. Kha nang han ché va

cap anfi fap the cuoc chup bang cac may chup loai trr &nh hudng cua céc loai sai s6 cia anh

anh pho thong, dat trén mat dat hay trén may do trong cong nghé do anh sé. LATS, PH M6 -

bay khﬁng nguoi lai, trén tau lwon. M6 hinh l1ap Dia chit j ’

the cta doi twong chup c6 the duoc xdy dwng w3 “13n pinh Tri va nnk, 2012. Xay dung b6

do (khi trong pham vi m6 hinh khong c6 diém anh mAu giai tich dang s va phan mém xit |$7

khong ché anh) hay xay dung truc tiep trong h¢ 50 op G0k P& tai KHCN cdp BO, M3 so

toa d6 mat dat (khi c6 diém khong ché anh), va B2010-02-86 ’ i

SUMMARY
Mathematical construction of single analytical stereoscopic model

Tran Dinh Tri, Tran Thanh Ha, University of Mining and Geology

The article presents the algorithm which can use to create analytical single model from
photographs that were taken by different cameras and in a certain provided imaging geometry. The
algorithm is built on the basis of using the same plane of the 3-equational vectors (vector of image
bottom line, vectors of left and right pixels) in space. The process of modeling the single analytical
stereoscopic model is done in two steps. First, identify and adjustment the oriented elements of the
left and right images of a pair of stereoscopic images. Second, determination and adjustment of
spatial coordinates of the set of points on the model. Algorithm is used to measure the pair of
analytical stereoscopic images which have been programmed. The program, calculated by the
number of data samples, confirms the accuracy and the applicability of the algorithm in analytical
measuring a pair of stereoscopic photos.

THU'C TRANG QUAN LY VON NHA NUOC... (tiép theo trang 73)

SUMMARY
The current of state capital management in joint stock companies under
Vietnam Coal - Mineral industries Group

Nguyen Van Buoi, Vu Thi Hien, University of Mining and Geology

The paper shows the current status of state capital management in joint stock companies including
irrationality, low management level, lack of understanding of joint stock company activities, lax
supervision mechanism, weak sanctions and low remuneration. Thus, there is a demand for
strengthening the legal capacity and business operation understanding of the state capital
management representative in joint stock companies.
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