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(57) ABSTRACT 

An image compression apparatus and method, and a carrier 
Wave encoded With a computer readable control program 

having instructions for use by a computer, perform an image 

compression process. A compression level is determined for 
use in compressing a picture image to a predetermined target 

data amount by iteratively compressing a reduced version of 

the picture image in order to determine the compression 
level that is to be used to compress the picture image. First, 
a reduced-size picture image is created from the picture 

image that is to be compressed. Apreliminary compression 
target data amount is then derived, for example, based on the 

target data amount, the data amount of the picture image and 
the data amount of the reduced-size picture image. The 
reduced-size picture image is then compressed using a 
compression level. The siZe of the resulting compressed 
reduced-size picture image is compared to the preliminary 
compression target data amount. The compression level is 
then adjusted (raised or loWered) and compression of the 
reduced-size picture image is repeated until the resulting 
compressed reduced-size picture image satis?es the prelimi 
nary compression target data amount. The compression level 
that ultimately is derived, is then used to compress the 
picture image. The resulting compressed picture image Will 
then satisfy the predetermined target data amount. 
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IMAGE COMPRESSION APPARATUS, METHOD 
AND RECORDING MEDIUM STORING AN IMAGE 

COMPRESSION PROGRAM 

RELATED PROVISIONAL APPLICATION 

[0001] This nonprovisional application claims the bene?t 
of Provisional Application No. 60/057,680, ?led Aug. 29, 
1997. 

INCORPORATION BY REFERENCE 

[0002] The disclosure of the following priority application 
is herein incorporated by reference: Japanese Patent Appli 
cation No. 9-146365, ?led Jun. 4, 1997. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of Invention 

[0004] The present invention relates to an image compres 
sion apparatus that compresses an image, particularly a 
picture image, and to a compression method and recording 
medium storing a computer readable compression program. 

[0005] 2. Description of Related Art 

[0006] In recent years, there have been great advances in 
image compression technology to compress digital image 
compression signals. For example, compression methods 
such as the JPEG (Joint Photographic Experts Group) and 
the MPEG (Moving Picture Experts Group) methods are 
knoWn, international standards for compressing digital still 
picture images and moving picture images. 
[0007] These compression methods perform picture image 
compression by performing the folloWing processes in the 
order: Discrete Cosine Transformation (DCT), folloWed by 
linear quantization, folloWed by variable-length coding. 

[0008] Picture image compression ?rst divides the picture 
image into blocks of, for example, 8x8 picture elements, and 
directly transforms each block of the picture image using 
DCT. The DCT separates the picture image signal into the 
portion that is necessary for vieWing (that portion of the 
picture image having loW frequency components), and into 
the portion that is not necessary for vieWing (that portion of 
the picture image having high frequency components). 

[0009] Next, quantiZation is performed by means of fre 
quency Weighted quantiZation. Frequency Weighted quanti 
Zation is a method that quantiZes by changing the quantiZa 
tion amount in accordance With the frequency. Since the 
picture image data is transformed into frequency coefficients 
by the DCT, for example, the quantiZation amount is 
increased for the high frequency components that are not 
necessary for vieWing, thereby reducing the data amount. 
The quantiZation amount is made smaller for the loW fre 
quency components that are necessary for vieWing, thereby 
controlling the deterioration of the picture image. 

[0010] Next, variable length code (VLC) such as, for 
example, Huffman encoding or so forth is applied. Huffman 
encoding, by assigning variable length code according to the 
frequency by Which data is generated, encodes by assigning 
code With the shortest bit length to the data With the highest 
frequency of occurrence, thereby reducing the data amount. 

[0011] With the picture image compression processing 
described above, the compression ef?ciency varies accord 
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ing to the amount of spatial redundancy of the particular 
picture image. In other Words, a picture image having high 
spatial redundancy (for example, a natural picture image 
With loW contrast) is appropriate for picture image compres 
sion because it can attain high compression ef?ciency. On 
the other hand, a picture image having little or no spatial 
redundancy (for example, computer graphics With high 
contrast) is not suitable for picture image compression 
because the compression ef?ciency (using JPEG or MPEG, 
for example) is loW. 

[0012] Depending upon the amount of this type of spatial 
redundancy, the post-compression ?le siZe varies greatly 
even When undergoing the compression process at the same 
compression level. 

[0013] The electronic still camera is one primary example 
of a device that can suffer from this ill effect. The electronic 
still camera compresses a photographed picture image, input 
by means of a CCD, and records it in non-volatile memory. 
Normally, it is possible to compress and record several 10s 
of photographic picture images (e.g., 20-60 images). HoW 
ever, When the post-compression ?le siZe varies greatly for 
each photographic picture image, it becomes impossible to 
knoW With certainty hoW many picture images can be 
recorded in a particular memory. 

[0014] For this purpose, electronic still cameras have been 
proposed to unify and record the post-compression ?le siZe. 
With these cameras, a picture image undergoes compression 
processing so as to become a standard ?le siZe. For example, 
in the case of compressing a photographic picture image so 
as to have a uni?ed ?le siZe of 100 KB, ?rst, compression 
processing is performed at a certain compression level. If the 
compression result is larger than 100 KB, the compression 
level is raised and the compression process is repeated. If the 
compression result is smaller than 100 KB, then the com 
pression level is loWered and the compression process is 
repeated. 

[0015] By repeating the compression process by appropri 
ately changing the compression level in this Way, the pho 
tographic picture image is compressed to a standard ?le siZe. 
HoWever, generally, since the ?le siZe of a photographic 
picture image is large, the computation time of compression 
processing is increased, creating a problem in that a long 
time is required until the photographic picture image can be 
compressed to the standard siZe. 

SUMMARY OF THE INVENTION 

[0016] The invention relates to an image compression 
apparatus and method, and to a carrier Wave (that can be 
recorded, for example, on a recording medium) encoded 
With a computer readable control program having instruc 
tions for use by a computer to perform the image compres 
sion process. According to one aspect of the invention, a 
compression level is determined for use in compressing a 
picture image to a predetermined target data amount by 
iteratively compressing a reduced version of the picture 
image in order to determine the compression level that is to 
be used to compress the picture image. 

[0017] First, a reduced-siZe picture image is created from 
the picture image that is to be compressed. The reduced-siZe 
picture image has some, but not all, of the picture elements 
from the picture image. Thus, the reduced-siZe picture image 
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has fewer picture elements than the picture image. The 
reduced-siZe picture image can be created by extracting a 
?eld picture image from the full-siZe (or frame) picture 
image and/or by producing a thumbnail picture image from 
the full-siZe picture image. 

[0018] A preliminary compression target data amount is 
then derived, for example, based on the target data amount, 
the data amount of the picture image and the data amount of 
the reduced-siZe picture image. For example, the prelimi 
nary compression target data amount can be derived by 
multiplying the target data amount by a ratio betWeen the 
siZe of the reduced-siZe picture image and the full-siZe 
picture image. 

[0019] The reduced-siZe picture image is then compressed 
using a compression level. The siZe of the resulting com 
pressed reduced-siZe picture image is then compared to the 
preliminary compression target data amount. The compres 
sion level is then adjusted (raised or loWered) and compres 
sion of the reduced-siZe picture image is repeated until the 
resulting compressed reduced-siZe picture image satis?es 
the preliminary compression target data amount. 

[0020] The compression level that ultimately is derived, is 
then used to compress the picture image. The resulting 
compressed picture image Will then satisfy the predeter 
mined target data amount. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The invention Will be described in conjunction With 
the folloWing draWings in Which like reference numerals 
designate like elements and Wherein: 

[0022] FIG. 1 is a high-level functional diagram of one 
aspect of the invention; 

[0023] FIG. 2 is a block diagram of a camera according to 
a ?rst embodiment of the invention; 

[0024] 
[0025] FIG. 4 is a How chart of a main routine performed 
by a camera of the ?rst embodiment; 

[0026] FIG. 5 is a How chart of a release routine per 
formed by a camera of the ?rst embodiment; 

FIG. 3 is a perspective vieW of the FIG. 2 camera; 

[0027] FIG. 6 is a How chart of a recording routine 
performed by a camera of the ?rst embodiment; 

[0028] FIG. 7 is a How chart of a read routine performed 
by a camera of the ?rst embodiment; 

[0029] FIG. 8 illustrates the relationship betWeen the 
compression level and the expected compression ratio; 

[0030] FIG. 9 illustrates the picture image compression 
process of the ?rst embodiment; 

[0031] FIG. 10 is a block diagram of a camera according 
to a second embodiment of the invention; 

[0032] FIG. 11 is a block diagram of a camera according 
to a third embodiment of the invention; 

[0033] FIG. 12 is a How chart of a main routine performed 
by the camera of the third embodiment; 

[0034] FIG. 13 is a How chart of a release routine per 
formed by the camera of the third embodiment; 
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[0035] FIG. 14 is a How chart of a recording routine 
performed by the camera of the third embodiment; 

[0036] FIG. 15 is a ?rst part of a How chart of a single 
vieW display routine; 

[0037] FIG. 16 is a second part of a How chart of the 
single-vieW display routine; 

[0038] FIG. 17 illustrates thumbnail picture image cre 
ation; and 

[0039] FIG. 18 illustrates the thumbnail picture image 
selection process and a plurality of thumbnail picture images 
displayed on a display screen. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0040] FIG. 1 is a high-level representation of one aspect 
of the invention. An electronic camera includes a number of 
functional portions or sub-sections, referred to in FIG. 1 as 
“means.” As Will become clear from the ensuing description, 
each means is not necessarily a separate or separable unit or 
component of the camera. There can be overlap betWeen the 
actual structure and softWare of the camera that performs (or 
corresponds to) the various means. For example, a single 
microprocessor can function as parts of (or all of) more than 
one of the illustrated means. Alternatively, it is possible to 
use separate, dedicated microprocessors for each means that 
relies on microprocessor control. 

[0041] One aspect of the invention relates to a picture 
image compression apparatus that compresses the data of a 
picture image to a predetermined target data amount. A 
picture image creation means 1 creates, from a picture image 
(e.g., a digital image input through a CCD), a reduced-siZe 
picture image having a reduced number of picture elements 
compared to the picture image. Adata amount determination 
means 2 derives, using the target data amount, a preliminary 
compression target data amount, Which is the target data 
amount of the reduced-siZe picture image. A preliminary 
compression means 3 derives a compression level When the 
data amount of the compressed reduced-siZe picture image 
matches the preliminary compression target data amount. 
Preliminary compression means 3 derives the compression 
level by repeating a compression operation after changing 
the compression level for compressing the data of the 
reduced-siZe picture image until the preliminary compres 
sion target data amount is reached. Then, compression 
means 4 compresses the data of the picture image to the 
target data amount according to the compression level 
derived from the preliminary compression means 3. 

[0042] The picture image creation means 1 can create a 
?eld picture image as the reduced-siZe picture image from a 
frame picture image. The picture image creation means 1 
can create a thumbnail picture image as the reduced-siZe 
picture image in order to display the thumbnail picture 
image in a single-vieW display. 

[0043] Another aspect of the invention relates to a method 
of compressing a picture image and to a carrier Wave 
encoded With a computer readable program that includes 
instructions for causing a computer to compress a picture 
image as detailed above. The carrier Wave can be recorded 
on a recording medium such as, for example, a CD ROM. 
The program includes a number of instructions. One instruc 






















