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Practical method of photogrammetry in the deflation process

of inflatable membrane structure
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2. College of Civil Engineering Hebei University of Engineering Hebei Handan 056038 China)

Abstract: Inflatable membrane structures are large the test process is dynamic and can’t be realized
by general measure methods. So it” s more appropriate to obtain the test data through the method of
photogrammetry. The coordinates of the measuring points in the membrane surface can be obtained by
using photogrammetry principle and the overall deformation of inflatable membrane structure can be
simulated through the displacement of measuring points. Result of the test has the same trend with the
theoretical results so the test method and analysis of data processing in this paper has a certain refer—
ence value.

Key words: photogrammetry; inflatable membrane structure; motion parallax; measuring points

1.1

: , 97 m x 80 m
o 32 mo

1.2

22014 — 10 - 24
: ( 51378307)
(1990 )



12 ( ) 2015
7 ( 1) Oh: y=371'98_lx+l; Os: y=tan(a +B) x +1;
s
Hp227x_s +stan( a +B) (1)
—tan( a +3)
( t=tan( o
+B))
_2s +s°(2 1)
P ) )
o t X, Y) -
b _(yl _l)s
- PT(2-=D)
POOPPOO (20
L || iﬁ!ﬂf—ii; )
\ | P2(x, y,):
Lo - N (3.1
[ =
N (=)
; ‘L b : /ﬂhﬁ 31.98s +st°(31.98 =)
e R A W T8 5 AT P ol ST TN R A G PG| Y = (31.98—l)t+3
10 [,10 .10 10 |10 |10 10 10 | H(x, 7))
A T A (ys -1
B A E B T(3E1.98 )"
Fig.1 The location of measuring points X =5
S(x 4
2 (x, 7) y, =stan( o +B)
29 le:«/(xz_xl)z"'(yz_yl)z
Hm:«/(xz_%)z"'(}’z_)’s)z
photoshop > 5
HS = «/( Xy _x4) +(9’4 _y3)
2 D SP2 = /(x, =x,) " + (v, -%)° (2)
. O :
pl.p2 hp2 D _ _P1P2
o p= " HP2
h-S-pl —p2 H-5-Pl vb B
P . B
h(s, 31.98) Koo Ty S D~ Dy
H(x3, y3) 0y °
S(x4, y4) X X" =(X-X,) Dx
Y (Y =(Y-Y,) Dy
Y p1(s,[2)\P1(x1, y1) (3)
Io(o,nI =
(03(0) s p2(s, 0) R@, %) 2.3
_ 2.3.1
B2 MHBEEERE
Fig. 2 Vertical plane of camera
3-4

a sl

hp2: x =s; Opl: yzzT_lx+l; Op2: y=%x+l;



13

A 2.4
AXZ%AP}, AY:%AP}, (4) 5-6 :
L AX\AY L AP_.AP, Sx=x(kip’ + kp' +:+) Sy =y(kip’ + kyp' +
7 ) (6)
° p=vx+y ;
2.3.2 ko, o
3
k, k, o
3201\
c3 E E’ g 240"“
E = 160{ \
’ 2 N A
° E E 80 V ﬁ;"“ ‘\‘"ﬁ,“( \ ’/‘\‘.‘/ oo '\J‘\"\f\‘, ) ‘N“ ("\
P £ L I
0 4 8 12 16 20
p S\P.p o e
B 1E] /min
> (0.0:z) » (% 14 DA I L
y, 0) Sp :m:& - £ B Fig.4 Vertical displacement of D point
0 — X ~Yo %o 4 D 5
= = —yle o
z z ytan( p p D
LB Zom )
z p 9 °
NE E 0. 20-
C |
< \X}Q 0.16 |
E £ |
Ro0.12{ |
d d L
D o008 |
B3 Y FHESBREFHE KK =
Fig. 3 Conversion between plane E and plane E’ 0. 04+
P 0. 004
0 5 10 15 20 25
0, WAl /min
0 2y = YolanB KI5 Pri&if%% mAr#
%y _ YoRo (5) Fig.5 Vertical displacement of P point
0 o7 YotanB 4.5
0 _ — YoZotanB
% zy —yotanf3 . ( 2% )

vb




26 ( ) 2015
2) 2012.
. 5 T BENZ. Small - strain Stiffness of Soils and Its Numeri—
cal Consequence D . Stuttgart : University of Stuttgart
2006.
) 6
| J . 2010 32(72): 175
' ~178.
2013 32(Z1) : 2676 —2693.
5 7
| 2014 J. 2010 32(Z1) : 166 - 172.
35(1) :92 - 96. 8
3 J . 2012 33
| (8) :2383 —2390.
2011 28(3):21 -25. ( )
4 . M .
( 7 ) . 2008 37(4) :50 - 52.
5
] . : 2010 29
1 MIDAS GEN M (4) 1650 - 653.
2012. 6
2 JGJ7 -2010 AHP I
2014 31(1):17 - 19.
7. 2004 34 (12) 7
6 11 M. 2006.
4 . A380 ( )
( 13 ) o
. 1 . J .
. . 1983(3) : 71 -73.
2
J. 1997 (16) : 6 - 10.
3 . (0 7J.
’ 1984(3) : 60 - 61.
4
° D. 2013.
5 ) CCD
o D .
2007.
3
6 .
J . 2009 32(5): 182

-183.



