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Abstract

According to the remote sensing image characteristics, a set of optimized compression quality
assessment methods is proposed on the basis of generating simulative images. Firstly, a means is put
forward that generates simulative images by scanning aerial films taking into account the space-borne
remote sensing camera characteristics ( including pixel resolution, histogram dynamic range and
quantization) . In the course of compression quality assessment, the objective assessment considers
images texture changes and mutual relationship between simulative images and decompressed ima-
ges, while the synthesized estimation factor ( SEF) is brought out innovatively for the first time.
Subjective assessment adopts a display setup — 0. 5mm/pixel, which considers human visual char-
acteristic and mainstream monitor. The set of methods are applied in compression plan design of
panchromatic camera loaded on ZY-1-02C satellite. Through systematic and comprehensive assess-
ment, simulation results show that image compression quality with the compression ratio of 4:1 can

meet the remote sensing application requirements.

Key words: remote sensing images compression, images quality assessment, blocking standard

variance, synthesized estimation factor (SEF) , images display

0 Introduction

With the development of high resolution remote
sensing satellites, the data amount of satellites storing
and downloading is increasing sharply, which puts
enormous pressure on the real-time downloading sys-
tem. At present, lossy compression techniques are ap-
plied widely in the downloading system of high resolu-
tion remote sensing satellites. For example, as a high
resolution commercial remote sensing satellite, IKO-
NOS-2 uses the lossy compression technique with the
compression ratio of 4.2 ;1 in its downloading system.
Lossy compression may import fake information, such
as blocking effect, noise, ring effect, ghost image,
jaggies and fuzz. For space-borne remote sensing ima-
ges compression, it is required generally that quality
loss could not be perceived by vision. American NIMA
has strict imagery transmission standard and compres-
sion standard'"’ .

Universal methods for assessing compression qual-
ity apply these indexes such as peak signal-to-noise ra-
tio (PSNR) and mean square error ( MSE) according
to statistical parameters of images. PSNR and MSE are

global parameters, and they only calculate relativity
between pixels without considering scenery object char-
acteristics and location information. So they may not
accord with perceptive characteristic of human eyes,
and can not reflect exactly descending of image quali-
ty. Recently, domestic and overseas scholars have
made considerable headway on assessing compression
quality. Ratchakit Sakuldee etc. propose a spatial fre-
quency measurements ( SFM) method'?; Christophe
Charrier etc. propose a maximum likelihood difference
scaling (MLDS) method"”'; Donald Baile etc. propose

3

a method of Measury the “strength” of the blocking ar-
tifacts'* ; Zianou Ahmed Seghir proposes edge-region
information with distorted and displaced pixels measure
method"”'; Zhu Haijun etc. propose explore band sim-
ilarity with contrast sensitivity function ( CSF) and mu-
tual information method'®'; Zhang Hao etc. propose a
method of marking the quality of decompressed images
by percentage'”'. These methods have shortcomings of
high computation complexity and poor maneuverability
and only give consideration to general characteristics of
images, but ignore specific properties of space-borne
remote sensing images.

Standard images are used in general compression
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quality assessment internationally. For space-borne re-
mote sensing cameras, images imaging at different time
and different places may contain different surface fea-
tures. During the phase of satellite design, it’ s diffi-
cult to acquire real images which could reflect on-orbit
status. So a typical standard remote sensing image is
inexistent. This paper proposes a set of methods for as-
sessing compression quality taking into account the
space-borne remote sensing images. It contains simula-
tive images generation, objective assessment and sub-
jective assessment. The set of methods is applied in
compression scheme design of panchromatic camera

loaded on ZY-1-02C.
1 Simulative image generation

The input of the compression encoding device is
usually image signals provided by the camera subsys-
tem. So the simulative images for assessing compres-
sion quality should be similar to the input of compres-
sion encoding device as much as possible. Simulative
image generation should obey the following constraint
conditions :

(1) The pixel resolution and gray histogram dy-
namic range of simulative images should be in accord-
ance with or be similar to that of the images generated
by the camera subsystem observing real surface features
as much as possible. It should take into account com-
prehensively the pixel resolution, modulation transfer
function (MTF) , band settings and quantization bits.

(2) The images that have been compressed once
can not be the input of compression encoding device.
Compression may cause image degradation®'. The gray
histogram of images which have been compressed once
may be discontinuous. Instead, the gray histogram of
images is continuous when the camera subsystem ob-
serves real surface features.

(3) The size of simulative images should be con-
sistent with the input of compression encoding device.
Otherwise, the simulative images should be cut off or
jointed.

(4) Simulative images should reflect regional fea-
tures and types of surface features, and also give con-
sideration to imaging time phase.

(5) The number of images participating compres-
sion quality assessment should be above a certain num-
ber. Tt needs at least 6-10 images to insure the univer-

sality of assessment result.

The simulative images are generated by digital-
scanning aerial films. Typical images are selected ac-
cording to the above-mentioned constraint conditions.
Specific operation steps are as follows

(1) Simulative images contain the following sur-
face features: cities, mountainous regions, coastal re-
gions, deserts, lakes, vegetation etc.

(2) Setting scan aperture of a scanner makes pix-
el resolution values of simulative images in accordance
with or similar to that of images generated by the cam-
era subsystem when it observes real surface features.
According to the similar triangle theory, pixel resolu-
tion = scan aperture/ flight scale.

(3) Gray average values of images rise with the
enhancing of light source luminance of the scanner.
Setting light source luminance of scanner could make
histogram dynamic range of images in accordance with
or similar to that of images generated by the camera
subsystem when it observes real surface features.

(4) Setting quantization bits of the scanner makes
quantization bits of images in accordance with that of
images generated by camera subsystem when it ob-
serves real surface features.

With the P/MS camera loaded on ZY-1-02C as an
example, the pixel resolution of panchromatic band is
2.36m, and quantization bit is 8. In order to reduce
bandwidth of data downloading, the compression ratio
is 4:1. When generating simulative images, scan aper-
ture of a scanner is set according to flight scale in order
to assure that the pixel resolution of simulative images
is close to 2.36m. Set scan mode to panchromatic,
and adjust the light source luminance of scanner in or-
der to make histogram dynamic range ( gray min 5% ,
gray max 5% and gray mean) of images similar to that
of images generated by camera subsystem when it ob-
serves real surface features. The “gray min 5% 7 is
defined as the gray value to which the accumulative
histogram area from 0 is 5 percent of the total histogram
area. And the “gray max 5% ” is defined as the gray
value to which the accumulative histogram area from 0
is 95 percent of the total histogram area. 8 images,
which contain the following surface features; cities,
farmland, vegetation, water substance, deserts etc. ,
participate in the assessing experiment, as shown in

Table 1 and Fig. 1.
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Table 1

The illustration of simulative images generation

Computer information Scanner information and setliings

Aerial films information Simulative Images information

Scan o . 3 . Pixel Gray  Gray
Quantization Flight Film size  Image R X Gray
hardware 0S software model aperture Scan mode K Placename resolution min  max
hits scale (em x cm) NO. mean
(pm) (m) 5% 5%
100 panchromatic 8 Beijing 1:20000 23 x23 1 2.0 73 199 147.07
1) Epson 100 panchromatic 8 Dunhuang  1:25000 23x23 2 2.5 100 158 137.8
Dcpl2= "7‘:;;3/“"7"5':) Epson 100 panchromatic 8 Guangzhou  1:20000 23 x23 3 2.0 40 176 130.93
5 "1“9(;:5 win oL : perfection 75 panchromatic 8 Hami 1:32000 23x23 4 2.4 87 165 132.34
o o b ot V700 100 panchromatic 8 Jiujiang 120000 23x23 5 2.0 63 162 117.52
: river
. Phot . atic a .
1.87GR 2) Photoshop oto 100 panchromatic 8 Nanchang 1:25000 23 x23 6 2.5 98 190 142.24
cs 100 panchromatic 8 Tianjin 1:25000 23 x23 7 2.5 69 178 124.53
100 panchromatic 8 Zhengzhou 1:25000 23 x23 8 2.5 20 187 115.84

(b)

® Imac 6 Nanchang

(e) Image 5 Jiujiang

v

(g) Image 7 Tianjin (h) Image 8 Zhenou

Fig.1 Simulative images of satellite

2 Subjective assessment methods

Subjective assessment for compression quality is
grading images with visual effect and statistics results
by observation of human eyes according to a certain
standard or image samples. This procedure relates to
human visual system, especially human brain cognitive
mechanism. It also relates to learning, memory and e-
motion, which needs optimized subjective assessment
methods to reduce the effects of these factors in the
course of subjective assessment.

The ability to distinguish scenery details is called
resolving power. It reflects human visual acuity. It is
defined as the reciprocal of visual angle between the
nearest 2 points which human eyes can resolve. The
geometrical relationship is shown in Fig. 2, where [ re-
flects the distance between human eyes and scenery, d
reflects the distance between the nearest 2 points which
human eyes can resolve, and @ is visual angle in arc
minutes.

The following formula is concluded from the geo-
metrical relationship shown in Fig. 2.

d/(2ml) = 6/(360 x 60) (1)

0 = 3438 x d/I (2)

d\

[

Fig.2 Human eyes angular resolution

! AL
7 d

R

Research shows that human eyes have the nature
of band pass filtering. Human eyes are sensitive at the

spatial frequency 2 circle/degree ~ 10 circle/degree,
[9]

, as

and the sensitivity descends at other frequencies
shown in Fig. 3. Nill N. B. studied image compression
and quality assessment, and the result showed that the
most sensitive spatial frequency for human eyes was 5

]

. 10 . . .
circle/degree ®'. In medium luminance and medium
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contrast, the limit resolution of human normal visual
acuity is 1 arc minute when human observe static ob-
jects.

10.0 -

Relative sensitivity
=)
T

0.2 1 I I 1
0 3 6 9 12

1 oy
15 (circle/degree)

Fig.3 Human eyes band-pass response curve

In order to observe images preferably, the observ-
er could adjust the position of his head relative to mo-
nitor to the best distance and visual angle. For exam-
ple, in order to observe objects at the sensitive spatial
frequency for human eyes, we are close to monitor
when observing small objects and are far from monitor
when observing big objects. If the distance between
human eyes and the monitor is 400mm, regard 7 cir-
cle/degree as the sensitive spatial frequency consider-
ing scenery contains all sorts of spatial frequency com-
ponent. 1 degree corresponds to object size d; d =6 x
1/3438 = 60 x 400/3438 = Tmm, so the size of the
black and white line pair is 0.5mm ( 7/(2 x7) =
0.5mm ). Whereas display points distance of current
monitor is about 0.25mm, the images which will be
graded should be zoomed by 200% — 0. Smm/pixel
— in order to distinguish information best. Sometimes
in order to observe details of images, the images need

to be zoomed by 300% or 400% .

togram dynamic range of images is narrow,

Besides, when his-
observers
could observe wispy change of information by enhan-

cing images.
3 Objective assessment methods

Objective assessment for compression quality is
that grading images with some parameters which reflect
images texture and correlation between original image
Define f(i,

value in the original image at point (i, j),

and decompressed image. j) as the gray
and define
g(i, j) as the gray value in decompressed image at
point (i, j). M is the number of pixels per row, and N

is the number of pixels per column.

3.1 Images texture

(1) Blocking standard variance ( BSV)

The standard variance of the image is defined as
follows

- = /MxNz zm A, DT (3)

w is the gray average of the image, which is defined as
M-1 N-1

1 .o
T D )

The standard variance of images can not reflect

images texture, because it doesn’t depict the correla-
tion between gray value and spatial position. Cut the
image into some image blocks whose size is B x B pix-
els. Calculate the average of the standard variance of
every image block as the blocking standard variance
(BSV) of the image. BSV could reflect the exquisite
extent of images texture.

Calculate BSV using the image block whose size is
5 x5 pixels as a unit in this paper.

3.2 Mutual relationship of images

The difference of original image and compressed
image is used to present image quality loss and deterio-
ration extent.

(1) Average of difference image ( ADI)

Difference image Af(i, j) presents the difference
of original image and compressed image. It is the abso-
lute value of difference of DN at the same position in
the original image and in the compressed image.

AfGL ) =1 iy ) = fGin ) | (5)

Average of difference image is defined as
M-1 N-1

ADI——Z zAf(l ) (6)

j=0 i=
(2) Peak 51gnal to-noise ratio (PSNR)
PSNR is defined as a metric which is related to
the mean square error (MSE ), and the unit of PSNR
is dB.

PSNR = - 10 log,,MSE/ (2" - 1)? (7)

M-1 N-1
1

MSE = MxN; Zo[f(i,j) -g(i, )71 (8)

where n is quantification bits.

(3) Correlation coefficient of the original image
and the compressed image

Correlation coefficient (CC) 1is the standard co-
variance function. Which is defined as follows for two

dimension digital images.
M-1 N-1

> S UG ATk ) - e

ce = 1 - M-1 N-1
/z Z ) =11 S Lelin ) - 8]’
o o (9)
_ M-1 N-1 (10)
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1 M-1 N-1
g = i, (11
g MxN,«ZO ;g( ) )

CC could estimate level of similarity of two ima-

ges. According to the definition above, | CC | < 1.
Eliminate direct component when calculating CC, so
CC is correlation coefficient of image texture and is in-
variant for gray linear transform. CC presents the retai-
ning of texture outline of compressed images: the high-
er CC is, the better texture outline of compressed ima-
ges retains.

(4) Synthesized estimation factor ( SEF)

Because images contain redundant information,
they could be compressed effectively. The redundant
information quantities of different images are different.
The redundant information quantities of the images with
more textures are less than that of the images with less
textures. The downloading subsystem of satellite com-
presses the input image signal using the same compres-
sion method and the same compression ratio, because
the texture of images can’t be known in advance when
a space-borne remote sensing camera images. If the
compression method and compression ratio are certain,
the images with more textures may suffer information
losses greater than that of the images with less textures
after compression, which leads the PSNR values of the
images with more textures to be lower than that of the
images with less textures. But the images with more
textures retain texture outline better than the images
with less texture, which leads the CC values of the im-
ages with more textures to be higher than that of the
images with less textures. So SEF is proposed, and it
is defined as

SEF = PSNR x CC (12)

If the compression method and compression ratio

are certain, SEF changes less for images whose redun-

dant information quantities are different. So SEF may
estimate compression effect better.

4 Experiment results

4.1 Subjective assessment results

Assess how does compression impact on the
above-mentioned 8 scenes of simulative images using
subjective assessments. Display resolution is set at
0. 5mm/pixel. For lack of space, 3 pieces of sub-ima-
ges of 100 pixels x 100 pixels are selected respectively
from Image 1 Beijing, Image 3 Guangzhou and Image 2
Dunhuang as examples, shown respectively in Fig. 4,
Fig.5 and Fig. 6. The piece of sub-images of Image 1
Beijing contains buildings, vegetation, broad roadways
etc. The piece of sub-images of Image 3 Guangzhou
contains narrow roads, sporadic plants etc. The piece
of sub-images of Image 2 Dunhuang contains desert,
sporadic plants etc. Compare the compression quality
of 4.1 to that of 8.1.

For images containing abundant textures ( vegeta-
tion in Image 1 Bejing) and many wire-like features
(narrow roads in Image 3 Guangzhou, broad roadways
in Image 1 Beijng) , there is little compression imprint
in 4.1 compressed image, as shown in Fig.4(b) and
Fig.5(b) ; but there are many compression imprints in
8 :1compressed image: the exquisite texture of vegeta-
tion is fuzzed seriously; roads are diffused or disap-
pear; buildings artifact appear, as shown in Fig.4(c)
and Fig.5(c). For images containing less textures
(desert in Image 2 Dunhuang) , there is little compres-
sion imprint both in 4:1 compressed image and 8:1

compressed image, as shown in Fig.6(b) and

Fig.6(c).

(a) Simulative image

(b) Decompressed image with the
Compression ratio of 4:1

(c) Decompressed image with the
Compression ratio of 8:1

Fig.4 Simulative image and decompressed images (Beijing) with the compression ratio of 4;1 and 8.1 (display setup—0. Smm/ pixel )
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(a) Simulative image

e o
e

(b) Decompressed image with the
Compression ratio of 4:1

|3
(c) Decompressed image with the
Compression ratio of 8:1

Fig.5 Simulative image and decompressed images ( Guangzhou) with the compression ratio of 4:1 and 8:1 (display setup—0. 5mm/ pixel )

(a) Simulative image

(b) Decompressed image with the
Compression ratio of 4:1

(c) Decompressed image with the
Compression ratio of 8:1

Fig.6 Simulative image and decompressed images (Dunhuang) with the compression ratio of 4:1 and 8:1 (display setup—0. Smm/ pixel )

In a word, 4:1 compression impacts imperceptibly
both on images containing abundant high frequency in-
formation and that containing less high frequency infor-
mation. 8:1 compression impacts imperceptibly on im-
ages containing less high frequency information, but it
impacts notably on images containing abundant high
frequency information.

According to subjective assessment results, it also
could be concluded that the display resolution—
0.5mm/pixel is scientifically reasonable, at which
small changes of image texture could be observed intui-
tively.

4.2 Objective assessment results

Assess how does compression impact 8 scenes of
simulative images mentioned above on images texture
and mutual relationship of images. Because different
images have different statistics features, assessment re-
sults are different from each other. For lack of space,
the average of every metric is calculated in order to an-
alyze and conclude them. Moreover, compare BSV
with information entropy and angular second moment

which are common metrics to assess loss extent of ima-

ges texture quality. The information entropy is a metric
to assess the information quantities of images. The an-
gular second moment is a metric to assess exquisite ex-
tent of images texture. Compare SEF with PSNR which
is also common metric to assess loss extent of images
whole quality. The results are shown in Table 2,
Table 3 and Table 4.

As shown in Table 2, the average of BSV of the
original images is 8. 12 DN. The average of BSV of 4
1 compressed images is 7. 94 DN which is 2.22% less
than that of the original images. The average of BSV of
8:1 compressed images is 7.58 DN which is 6.65%
less than that of the original images. It shows that both
4.1 compression and 8:1 compression impact on ima-
ges textures to a certain extent, but the image quality
loss caused by 8:1 compression is more serious. The
average of information entropy of original images is
4.38. The averages of information entropy of 4 :1 com-
pressed images and 8:1 compressed images are both
4.38. Moreover, the information entropy of 4:1 com-
pressed image and 8:1 compressed image of Image 3
and Image 8 is higher than that of the original image,
which means the amount of information of 4:1 com-
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pressed image and 8:1 compressed image of Image 3
and Image 8 is more than that of the original image. Tt
is contrafactual obviously, because compression could
result in that images lose information ( especially high
frequency information). It shows that information en-
tropy doesn’ t reflect loss of information of images sen-
sitively and correctly in some cases. The average of an-
gular second moment of original images is 0. 00096.
The average of angular second moment of 4:1 com-
pressed images is 0. 00109, which is 13. 5% more
than that of original images. The average of angular
second moment of 8:1 compressed images is 0. 00150,

which is 56. 3% more than that of original images. But
the angular second moment of 4 ;1 compressed image of
Image 8 is lower than that of original image, which
means the texture of 4:1 compressed image of Image 8
is more exquisite than that of original images. It is also
contrafactual obviously, because compression could re-
sult in that the texture of images diffuse and roughen.
It shows that angular second moment doesn’ t reflect
diffusion of texture of images correctly in some case.
Comparing to information entropy and angular second
moment, BSV could reflect loss of images texture qual-
ity correctly, sensitively and stably.

Table 2 The effect of compression on images texture

Image NO.
. . 1 2 3 4 5 6 7 8 average
Compression ratio
Original image 13.21 3.75 9.18 7.24 4.30 6.61 11.26 9.40 8.12
BSV (DN) 4.1 compressed image 12.96 3.66 8.97 7.05 4.21 6.49 10.99 9.19 7.94
8.1 compressed image 12.44 3.52 8.53 6.64 4.01 6.27 10.51 8.73 7.58
Original image 4.61 3.80 4.38 4.13 4.41 4.32 4.54 4.85 4.38
Information .
Fnt 4.1 compressed image  4.61 3.80 4.39 4.13 4.41 4.32 4.54 4.86 4.38
ntro
Py 8:1 compressed image  4.61 3.80 4.39 4.12 4.41 4.32 4.53 4.86 4.38

Original image
Angular Second .
4.1 compressed image
Moment

8:1 compressed image

0.00031 0.00232 0.00148 0.00095 0.00085 0.00095 0.00033 0.00045 0.00096
0.00031 0.00269 0.00168 0.00112 0.00097 0.00118 0.00039 0.00039 0.00109
0.00033 0.00357 0.00265 0.00149 0.00129 0.00160 0.00049 0.00059 0.00150

Table 3 The effect of compression on ADI

Image NO.
. : 1 2 3 4 5 6 7 8 average
Compression ratio
ADI (DN) 4.1 compressed image 2.09 0.8 1.39 1.38 0.91 1.01 1.86 1.50 1.37
8:1 compressed image 3.84 1.35 2.47 2.40 1.48 1.79 3.31 2.67 2.41
Table 4 The effect of compression on PSNR, CC and SEF
Image NO.
. . 2 3 4 5 6 7 8 average
Compression ratio
PSNR(dB) 4:1 compressed image 39.08 46.75 41.98 42.56 46.21 45.21 40.04 42.00 42.98
8.1 compressed image 34.02 42.96 37.07 37.69 42.19 40.40 35.12 36.90 38.29
cc 4.1 compressed image 0.96 0.90 0.87 0.91 0.89 0.91 0.92 0.91 0.91
8:1 compressed image 0.90 0.75 0.70 0.77 0.74 0.79 0.83 0.77 0.78
SEF (dB) 4:1 compressed image 37.47 41.88 36.60 38.59 41.29 40.96 36.99 38.09 38.98
8:1 compressed image 30.45 32.03 25.99 28.93 31.26 32.07 29.11 28.52 29.80

As shown in Table 3, the average of ADI of 4.1
compressed images is 1.37 DN, and that of 8:1 com-
pressed images is 2. 41 DN. Generally speaking, the
quantitative applications of remote sensing images need
ADI less than 2 DN. It is difficult to meet the need of
the quantitative application of remote sensing images
for 8:1 compressed images.

As shown in Table 4, the average of PSNR of 41
compressed images is 42. 98dB, and the PSNR value

of 4.1 compressed image 1 is lower than 40dB among
these. The average of PSNR of 8:1 compressed images
is 38. 29dB, which is 4. 69dB less than that of 4.1
compressed images, and the PSNR value of 8:1 com-
pressed image 1 is lower than 35dB. Generally speak-
ing, if PSNR of a compressed image is more than
40dB, the image quality is acceptable. If PSNR of a
compressed image is less than 35dB, the image quality
will descend sharply. So, 4:1 compression quality,
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which is better than 8:1 compression quality, is ac-
ceptable.

Moreover, according to Table 4, the PSNR values
of 8:1 compressed image 2, image 5 and image 6 are
still more than that of 4 ;1 compressed image 1. There-
fore, scenery features of images impact on PSNR val-
ues of images seriously. Instead, SEF is independent
of scenery features of images. According to Table 4,
the SEF values of 4.1 compressed images are all more
than 36.60dB; that of 8.1 compressed images are all
less than 32.07dB. Fig.7 shows the advantage of SEF
intuitively. The blue line presents 4:1 compression
quality assessment results; and the pink line presents
8:1 compression quality assessment results. The blue
shadow area presents the range of 4:1 compression
quality assessment results and the pink shadow area
presents the range of 8:1 compression quality assess-

ment results; the purple shadow area is the overlap re-
gion of the blue shadow area and the pink shadow
area. According to Fig.7, especially the values of
PSNR in the purple shadow area, the PSNR values of
8:1 compressed image 2, image 5 and image 6 are still
more than that of 4:1 compressed image 1. In the right
part of Fig. 7, which presents the values of SEF, there
is no purple shadow area, furthermore the distance be-
tween the blue shadow area and the pink area is
4.53dB. The values of SEF of different compression
ratios spread over different and settled ranges. So, it
indicates that SEF is more stable than PSNR. SEF is
almost independent of image texture feature. So if as-
sessing image compression quality and studying the de-
sign index of compression effect, SEF is a better choice
and should be applied.

1 2 3 4 5 6 7 8
Image No.

50

45

5% /\//"\,.

2 35

& 30
25 *
20

- 41
y —o8:1

1 2 3 4 5 6 7 8
Image No.

Fig.7 the comparison between assessment result of PSNR and the result of SEF (left, PSNR; right, SEF)

4.3 Synthetic assessment results

Analyzing synthetically subjective assessment re-
sults and objective assessment results, it draws the fol-
lowing conclusion: objective assessment results accord
with subjective assessment results by and large; 4.1
compression impacts images imperceptibly both contai-
ning abundant high frequency information and contai-
ning less high frequency information on both subjective
quality ( visual effect) and objective quality (image
texture and mutual relationship of images); 8:1 com-
pression impacts images imperceptibly containing less
high frequency information on both subjective quality
(visual effect) and objective quality (image texture
and mutual relationship of images) , but it impacts no-
tably images containing abundant high frequency infor-
mation on these aspects.

S Conclusions
In this paper, simulative images are generated by

scanning aerial films taking into account the space-

borne remote sensing camera characteristics ; subjective

and objective assessment methods are optimized. As-
sessment results are perfect.

(1) Simulative images generation takes into ac-
count pixel resolution, dynamic range and quantization
bits depth etc. in order to generate simulative images
which are similar to the images achieved onboard.

(2) Subjective assessment methods take into ac-
count human eyes visual characteristic. It is proposed
that display setup—0. Smm/pixel—for subjective as-
sessment is according to main current monitor. It can
reflect the image quality descending with compression
ratio increasing intuitively.

(3) Objective assessment methods include image
texture and mutual relationship between images etc.
BSV can reflect the impact of compression on images
texture correctly, sensitively and stably. SEF is a met-
ric better than PSNR, and SEF is a better choice for
assessing compression quality.

(4) The set of methods mentioned in this paper
can assess images compression quality roundly and fac-
tually. It is applied in compression quality assessment
experiment of P/MS camera loaded on ZY-1-02C and
offer technical support for compression program design
of this camera. Simulation results show that images
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compression quality with the compression ratio of 41
can meet the remote sensing application requirements.
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