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sources, and the variation for the orbit, altitude, velocity
1
1a

T
, earth curvature and rungh surface are the external error

[

as the earth rotation

b
®

LIS
allite as

and tri-axial attitude of sa

sources,
An aero=-photo is a frame photograph exposed under rigorous
central projection at a time. There is only one projection centre

and a set of exterior orientaticon elements for each photograph.
Whereas a digital image of MSS 1s a hybrid projection type.

In orbital direction, it is orthogonal, across orbit-panormic
central perspective., A MSS's frame is fully scanned in about 25.5
second, A six lines of image data 1is simultaneously taken with
one sweep. Hereby a MSS's frame data should, in gemeral, included
several projection centres and sets of exterior orientation

elements,

As mentioned above, a six lines data (i.e. one sweep) is
considered as an unit to correct systematic geometry errors(fig.
1), The sgystematic errors corrected in such unit are considered

., panormic distortion
. non-linear scan sweep

, the earth rotation for a six lines unit
. the earth curvature
. satellite orbital inclination
., satellite altitude variatiocn
, tri-axial attitude of sensor (Wi,$i, Ki)
Attitude calculaticn for any sweep
At first, uslng an orthogonal polynomial fit into nine given
attitude points provided by a SIAT record of the frame, and
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Non-linear sweep
In the perfect case, scCan velocity should be a constant. Because
of mechanical reason, the scan velocity variation is, in fdct,

non-linear vary with distances. There is not any informaticn for

compensation in the CCT. But the relationship curve between " the

scan distance and its correction can be found from "LANDSAT DATA
MANNUL", Some space points may be appropriately chosen %ith this
curve., Thus a sweep equation of scan mirror would be established
by orthogonal polynomial ( (1), (2) zpq (3) ), and then the

correction value of each cell can be calculated,

Tri-axial attitude influence

After other systematic errors have been corrected within a sweep,

a transformation is performed as follows :

Kx
M1
XI‘ = 3 +
H+
P
;siao. ( 4 }
T
f::y 3"12
Yr = - +
N+ —— P
P
where N 1is the pixel number in the scanned direction, an
- e g A4 A
the rest are a function of the direction cosines or pixel
space which are all given in a sweep.
Fine rectification with control points
Although the obvious geomeitric distortiions o fied

) a
it may be not complete, Meanwhile a digital image must b
on a given coordinate syste r

must be, howe
rectification 1
The indirect




1143

T8N
St L]
. o
. e 7T
. : i
5o
L o
L L]
g =3
o
]
LE™
4 .
m.u J.i o
S
-~
4 ik ™
[V I "
0 i
i
St 0D
g P [N AN
4+ HoOH t E
O @ A M ol D
@ W o fq
fot (b e
i w0
E S
) uy
L o] .a;m
A e [o _ﬁx,.n;“
o« (I I -
g a2 ER
o o o o ]
@ (o) s £
60 s IS el
i O
1o} i} wped
in £ . O]
E= 4 ey I=4 I
~ @ O L © o
o Ui N ot ey g i
0 [e] [ o
w el . w o omn
$et m . . Bt ] o R—
«© ot . -
o [y © 2 o =
i &0 2] , W % oJ ¢
i) O o] i = - g .
Fey ™ ke oo _,,,,d
w0 ﬁ”f o ol
ofet K] ek [ , ] Ew ﬁ,,u "
0w o 0 ol oA % mw T
> ) " et o 1 . .
# " nb 0 %w ﬁm,.“ H §d foi Wt D) -

v
43
v
i
A
£



1144

. t+ - - - - - - - -
g @] oo O [ M [$) =
ey ﬂu » . - » - " o " *
By | ] = wl wl ol o o
& 40| | - - [SUR IR GV ) IR GV B oV) B
o) !
< . 2
oyl a,i.a » LJ L L3 * . - Y [N
o ol B ~ gl =L I Yl I L i
M.u L L3 " - ” L] - L] wnu
Al =] M wil Ml sl m | e Y
(€3]
Cam .‘hv
N w Ta O ; -t
. o M o o a % N
= o « — ”V.v e | L] L] L] » -
FEN R o} ) ) o o) e
* M,C * u p— 0N
x 0 - N
n o - ] Yol o N
- S W - W0 ) 0 3
- ﬁ M 4 L) » " ® ,U
Lat N s e e o) o o} p
® (&) St ﬁuﬁ
e P
a1+
© O o~ X o XA +
— 1% +
fq ] 42 ”
fe) 3] ») —
o ol LM QH
. L Lo ol i ot
4 © @ - £
- - Q
44 &) 1
» O 1 y
- FE) ! e~
. s g et O an 0
b . (e} © (T4 oa e
0 o (3] .
e £
N fup L N
Ea I PN (&) -, O
] o] * [s] »
L] Lo [ & ] o m_ &) fa
: $q ﬁ D -4 [ T &l w
-rd o 4 20 - 2 ﬁ
?.__ L z L
Y (o]
| 0 P (s} o~
[ o 2N o - O D
MU o &) m & ¥ 51
— f $4 T} A I ~ 42
. (] o [4¥] — AN —
-mw_ (&)
o [ -
o 1 <1 m
£ N +
= |




1145

St




Acknowledgement

My thanks are due to Mrs. Zhu Deyu and Mr, Cheng Siyi, who

were greatly assistance in the interface and experimental

works of the Scanner S-201.

References

1. Prof. Wang Zhizhuo : "The Principle of Photogrammetry"

1979

2., P.gp.Anuta : "Geometric Correction of ERT-1 Digital

Multispectral Scanner Data’

Py

LARS Information Note: 103073

%, Lao Zhongkan : "Orthogonal Function and Its Application™

1580

1146




