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ENDOSCOPIC IMAGING SYSTEM IN WHICH 
STILL IMAGE-SPECIFIC OR MOTION 

PICTURE-SPECIFIC EXPANSION UNIT CAN 
BE COUPLED TO DIGITAL VIDEO OUTPUT 

TERMINAL IN FREELY UNCOUPLED 
MANNER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an endoscopic imaging 
system in which a still image-speci?c or motion picture 
speci?c expansion unit can be coupled in a freely detachable 
manner to a digital video output terminal of a camera control 
unit for processing a signal sent from an imaging device 
incorporated in an endoscope. 

2. Description of the Related Art 
In recent years, endoscopes have been widely adopted in 

the ?elds of medicine and industries alike. Moreover, an 
endoscopic imaging system has come to be adopted widely. 
In the endoscopic imaging system, a TV camera-mounted 
endoscope having a TV camera which includes an imaging 
means mounted on an eyepiece unit of an optical endoscope, 
or an electronic endoscope including an imaging means in a 
distal part thereof is used to produce an endoscopic image, 
and the endoscopic image is displayed on a monitor. 

Assume that such an endoscopic imaging system is used, 
for example, to conduct an endoscopic examination in the 
?eld of medicine. In this case, an operator often records 
images (photographs an object) using a photography unit or 
produces hard copies of endoscopic images by outputting 
image data to a video printer so that he/she can utilize them 
for future diagnosis. 

Moreover, image data may be output to an image ?ling 
system for recording of endoscopic images. 

Moreover, a video tape recorder (VTR) has been adopted 
for recording a motion picture. 

However, when the photography unit is employed, it takes 
much time to complete development of a ?lm. In addition, a 
request for checking an image right away cannot be met, as 
is possible when the video printer is employed. However, as 
far as the photography unit or video printer is concerned, 
management of developed ?lms or print sheets is a nuisance. 
Since it is hard to retrieve the ?lms or print sheets, the ?lms 
or print sheets are usually manually ?led. This brings about a 
drawback that the ?ling (using an image scanner) is time 
consuming. 

Moreover, when an image ?ling system is employed, 
image retrieval can be achieved readily. However, a system 
including the image ?ling system becomes large in scale. 
Such a system can be installed only in a hospital that is 
somewhat large in scale. Furthermore, a location in which 
such retrieval is carried out is restricted. 

Moreover, in some clinical cases, image data of a motion 
picture is recorded. However, there is a drawback that when 
the VTR is used to dub ?lms or to edit or manipulate the 
image data, image quality deteriorates. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an endo 
scopic imaging system making it possible to readily retrieve 

20 

25 

30 

35 

40 

45 

50 

55 

65 

2 
or edit image data of even a still image or a motion picture, 
and to suppress deterioration of image quality. 

Another object of the present invention is to provide an 
endoscopic imaging system designed compactly and capable 
of providing endoscopic image data that can be readily 
retrieved or edited. 

Still another object of the present invention is to provide 
an endoscopic imaging system including a simply structured 
external storage and capable of readily fetching digital 
image data. 
An endoscopic imaging system of the present invention 

comprises: 
an endoscope including an illumination optical system 

located at and end of an elongated insertion unit for 
emitting illumination light, an objective optical system 
located at the distal end of the insertion unit for forming 
an optical image of an object illuminated with the illu 
mination light, and an imaging device for photoelectri 
cally converting the optical image directly or the optical 
image that has been transmitted through the insertion 
unit; 

a signal processing apparatus for driving the imaging 
device, processing an image signal output from the 
imaging device, producing digital and analog video 
signals, and outputting the digital and analog video sig 
nals through a digital video signal output terminal and 
analog video signal output terminal, respectively; 

a monitor for displaying an object image represented by 
the analog video signal in response to an input of the 
analog video signal output through the analog video 
signal output terminal; and 

an expansion unit to be coupled to the digital video signal 
output terminal in a freely detachable manner, and 
including at least one of a compression unit for com 
pressing the digital video signal and a PC card slot to 
which a PC card, in which a motion picture digital 
video signal representing a motion picture whose data 
has been compressed by the compression unit and a 
digital video signal representing a still image whose 
data has been compressed by the compression unit are 
stored, can be coupled in the freely detachable manner. 

An operator should merely connect an expansion unit spe 
ci?c to still images or motion pictures according to the kind 
of image to be recorded. Thus, image data can be com 
pressed and recorded digitally. Retrieval, editing, and 
manipulation of the image data can therefore be carried out 
easily. Even if manipulation or the like is repeated, resultant 
deterioration of image quality can be minimized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 to 8B relate to a ?rst embodiment of the present 

invention; 
FIG. 1 is an oblique view showing a con?guration of an 

endoscopic imaging system of the ?rst embodiment; 
FIG. 2 is a block diagram showing an internal con?gura 

tion of a CCU and the like; 
FIG. 3 is a block diagram showing a con?guration of a 

still image-speci?c expansion unit; 
FIGS. 4A and 4B are block diagrams showing con?gura 

tions of JPEG compression circuits of the lossy and lossless 
coding types; 

FIG. 5 is a block diagram showing a con?guration of a 
compression circuit speci?c to motion pictures; 

FIGS. 6A to 6D are diagrams showing small memory 
cards including a compact ?ash memory card; 



US RE41,467 E 
3 

FIGS. 7A and 7B are diagrams showing adapters used to 
couple a small memory card to a PC card slot; 

FIGS. 8A and 8B are diagrams showing examples of use 
of small memory cards for explaining the operations thereof; 

FIG. 9A is a block diagram shoWing a con?guration of a 
CCU and the like in a variant of the ?rst embodiment; 

FIG. 9B is a block diagram shoWing a con?guration of an 
endoscopic imaging system of a second embodiment of the 
present invention; 

FIG. 10 is an oblique vieW shoWing a con?guration of an 
endoscopic imaging system of a third embodiment of the 
present invention; 

FIG. 11 is a plan vieW shoWing a structure of a connector 
spliced to an end of a cable; 

FIG. 12 is a side vieW shoWing a structure of a connector 
spliced to an end of a cable in a fourth embodiment of the 

present invention; 
FIGS. 13A and 13B are plan vieWs shoWing in enlarge 

ment the shapes of a card bus and its pins in a PC card slot in 
accordance With a ?fth embodiment of the present invention; 

FIGS. 14 to 17 relate to a sixth embodiment of the present 

invention; 
FIG. 14 is a diagram shoWing a con?guration of an endo 

scopic imaging system of the sixth embodiment; 
FIG. 15 is a diagram shoWing a con?guration of a digital 

interface unit shoWn in FIG. 1; 
FIG. 16 is a timing chart of a digital video signal to be 

input to the digital interface unit shoWn in FIG. 2; 
FIG. 17 is a diagram shoWing an example of extracting a 

clock signal (CLK) from a horiZontal synchronizing signal 
(H-SYNC) shoWn in FIG. 16; 

FIG. 18 is a diagram shoWing a con?guration of a digital 
interface unit in accordance With a seventh embodiment of 
the present invention; 

FIG. 19 is a diagram shoWing a con?guration of a digital 
interface unit in accordance With a eighth embodiment of the 
present invention; 

FIG. 20 is a diagram shoWing a con?guration of a digital 
interface unit in accordance With a ninth embodiment of the 
present invention; and 

FIG. 21 is a diagram shoWing a con?guration of a digital 
interface unit in accordance With a tenth embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The ?rst embodiment of the present invention Will be 
described With reference to FIGS. 1 to 8. 

As shoWn in FIG. 1, an endoscopic imaging system 1 of 
the ?rst embodiment of the present invention comprises: a 
TV camera-mounted endoscope 4 having a TV camera 3 
mounted on a rigid endoscope 2; a light source apparatus 5 
for supplying illumination light to the rigid endoscope 2; a 
camera control unit (hereinafter a CCU) 6 serving as an 
endoscopic imaging apparatus for processing a signal sent 
from an imaging means in the TV camera 3; a color monitor 
7 for displaying an image represented by a video signal out 
put from the CCU 6; a still image-speci?c expansion unit 9 
and motion picture-speci?c expansion unit 10 selectively 
coupled to a digital video output terminal 8 of the CCU 6 
through Which a digital video signal is output so that the 
selected expansion unit can be uncoupled freely; and a per 
sonal computer 14 having a PC card slot 13 to Which a PC 
card 12, such as a ?ash memory card, Which can be coupled 
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4 
to a PC card slot 11 of the still image-speci?c expansion unit 
9 in a freely detachable manner, is coupled in the freely 
detachable manner. 

What is referred to as a PC card is peripheral equipment 
siZed like a credit card in conformity With the PC Card Stan 
dard. The PC card Was standardized by the Personal Com 
puter Memory Card International Association and the Japan 
Electric Industry Development Association in 1995. 
The still image-speci?c expansion unit 9 and motion 

picture-speci?c expansion unit 10 are provided With cables 
15 and 16, respectively, having connectors 15A and 16A, 
respectively, spliced to one end thereof. The connectors 15A 
and 16A are coupled to a digital video output terminal 8 of 
the CCU 6 so that they can be uncoupled freely. One of the 
still image-speci?c expansion unit 9 and motion picture 
speci?c expansion unit 10 can be selected and connected to 
the CCU 6. 

Alternatively, a still image & motion picture-speci?c 
expansion unit 97 can be selectively connected to the CCU 
6. The still image & motion picture-speci?c expansion unit 
97 is a unit into Which the still image-speci?c expansion unit 
9 and motion picture-speci?c expansion unit 10 are inte 
grated (that is, having the ability to compress still-image 
data and record resultant data on a PC card 12 that is loaded 
into a PC card slot 11', and also having the ability to com 
press motion-picture data and output resultant data through a 
digital video output terminal 17'). The still image & motion 
picture-speci?c expansion unit 97 is also provided With a 
cable 98 having a connector 98A spliced to an end thereof. 
The connector 98A is coupled to the digital video output 
terminal 8 of the CCU 6 so that it can be uncoupled freely. 

Moreover, the still image-speci?c expansion unit 9 and 
motion picture-speci?c expansion unit 10 are provided With 
the PC card slot 11 and digital video output terminal 17, 
respectively. The PC card 12 is loaded into the PC card slot 
11 so that it can be unloaded freely. Still-image data com 
pressed by a still image compressing means incorporated in 
the still image-speci?c expansion unit 9 can be recorded on 
the PC card 12. 

Moreover, a digital video disk (DVD) drive (DVD-RAM 
drive or DVD-R drive), not shoWn, having a recording facil 
ity may be connected to the motion picture-speci?c expan 
sion unit 10 through the digital video output terminal 17 
through Which compressed motion-picture data is output. In 
this case, motion-picture data compressed by a motion pic 
ture compressing means incorporated in the motion picture 
speci?c expansion unit 10 can be recorded. 

Moreover, the data may be input to the personal computer 
14 and edited. 
The rigid endoscope 2 includes an elongated insertion unit 

21, a hand-held unit 22 formed at the back end of the inser 
tion unit 21, and an eyepiece unit 23 formed at the back end 
of the hand-held unit 22. The hand-held unit 22 has a light 
guide base and is connected to the light source apparatus 5 
over a light guide cable 24. 
As shoWn in FIG. 2, White illumination light emanating 

from a lamp 25 in the light source apparatus 5 is converged 
by a condenser and supplied to a light guide in the light 
guide cable 24. The illumination light is propagated through 
a light guide 26 in the rigid endoscope 2, and emitted for 
Ward through the distal end of the light guide ?tted in an 
illumination WindoW in the distal part of the insertion unit 
21. An object such as a lesion is thus illuminated. 
An objective lens 27 is ?tted in an observation WindoW 

adjacent lens to the illumination WindoW. The objective 
forms an object image at the image formation position 
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thereof. The formed image is transmitted by a system of 
relay lenses 28 arranged in the insertion unit 21 and opposed 
to the objective lens 27. The system of relay lenses forms an 
image near the eyepiece unit 23. The image is re-formed on a 
solid-state imaging device or speci?cally a charge-coupled 
device (hereinafter a CCD) 32 by means of an eyepiece 29 
included in the eyepiece unit 23 and an image formation lens 
31 in the TV camera 3 Which is opposed to the eyepiece 29. 
A mosaic ?lter 32a is placed in front of the image plane 

(photoelectric conversion plane) of the CCD 32. Color com 
ponents of light input to each pixel are optically separated 
from one another. This means that the imaging means of this 
embodiment is a simultaneous imaging means for producing 
a color image signal under White-light illumination. 

The CCD 32 is connected to the CCU 6 over a camera 
cable 33. With application of a CCD driving signal from a 
CCD driver 34 in the CCU 6 to the CCD 32, a CCD output 
signal (image signal) photoelectrically converted and output 
by the CCD 32 is input to a preampli?er 35 in the CCU 6. 
The signal ampli?ed by the preampli?er 35 is then input to 
the pre-processing circuit 36. 

The CCD output signal input to the pre-processing circuit 
36 is pre-processed by performing correlation double sam 
pling (CDS) or sample-and-hold (S/H). A resultant signal is 
input to an A/D converter 37 and converted into a digital 
signal. The digital signal is input to aY/C separation circuit 
38. 

The digital signal input to the Y/ C separation circuit 38 is 
recomposed according to the line-sequential color imaging. 
Digital signals Y, Cr, and Cb of three channels are then sepa 
rated from one another, and input to an RGB matrix circuit 
39. 

The digital signals Y, Cr, and Cb input to the RGB matrix 
circuit 39 are converted into a digital signal RGB according 
to the matrix algebra. 
On the succeeding side of the RGB matrix circuit 39, 

there is a White balance/black balance (abbreviated to 
WB/BB in FIG. 2) adjustment circuit 41. The digital signal 
RGB converted according to the matrix algebra is input to 
the White balance/black balance adjustment circuit 41. After 
the signal undergoes the given balance adjustment, it is input 
to a digital video processing circuit 42. 

The digital video processing circuit 42 carries out digital 
processing such as enhancement, gamma correction, and 
character convolution. A resultant signal is input to a D/A 
converter 43. The digital signal input to the D/A converter 43 
is converted into an analog signal, and then converted into a 
standard video signal by a post-processing circuit 44. The 
standard video signal is output to a color monitor 7 through 
an analog video output terminal. 

Moreover, an output of the digital video processing circuit 
42 is stored temporarily in a frame memory 45. The digital 
video signal stored in the frame memory 45 is output to the 
expansion unit 9 or 10 coupled to the digital video output 
terminal 8 through the digital video output terminal 8. 

Moreover, for example, a front panel 46 of the CCU 6 is 
provided With a display LED 47 for indicating the number of 
frames of a still image to be recorded or a recording time of a 
motion picture, and a release sWitch 48. The release sWitch 
48 is connected to the CPU 49. A release instruction signal 
generated by handling the release sWitch 48 is transmitted to 
the CPU 49. 

In response to the release instruction signal, the CPU 49 
sends a release signal to a control means (for example, a 
CPU 9a (10a) in the expansion unit 9 or 10 through a com 
munication line 51 over Which a control signal is transmit 
ted. 
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Incidentally, the CPU 49 has a facility for recognizing 

Whether an expansion unit coupled to the digital video out 
put terminal 8 is the still image-speci?c expansion unit 9 or 
the motion picture-speci?c expansion unit 10, i.e., a con 
nected unit identi?cation facility 49a. 

For example, the control means in the expansion unit 9 or 
10 is instructed to send a unit identi?cation signal used to 
identify the expansion unit 9 or 10 over the communication 
line 51. The control means in the expansion unit 9 or 10 
returns a unit identi?cation signal over the communication 
line 51. Based on the unit identi?cation signal, a connected 
expansion unit is recogniZed as the still image-speci?c 
expansion unit 9 or motion picture-speci?c expansion unit 
10. When the still image & motion picture-speci?c expan 
sion unit 97 is connected, a unit identi?cation signal associ 
ated With the still image & motion picture-speci?c expan 
sion unit 97 is returned to the CPU 49. 

Alternatively, instead of employing the foregoing identi? 
cation means, different resistors or the like may be con 
nected to the contact pins of the connectors 15A and 16A. In 
this case, When the connector 15A or 16A is coupled to the 
digital video output terminal 8 of the CCU 6, the resistances 
of the resistors are checked. Thus, a connected expansion 
unit is recogniZed as the still image-speci?c expansion unit 9 
or motion picture-speci?c expansion unit 10. 
The CPU 49 has the facility for identifying an expansion 

unit coupled to the digital video output terminal 8 as the still 
image-speci?c expansion unit 9 or the motion picture 
speci?c expansion unit 10. When the release sWitch 48 is 
handled, the CPU 49 carries out an associated control opera 
tion. 
When a unit coupled to the digital video output terminal 8 

is the still image-speci?c expansion unit 9, the release signal 
is sent to CPU 49, Whereupon image data of a still image is 
stored in the frame memory 45 (Writing is inhibited). The 
still image-speci?c expansion unit 9 carries out releasing, 
that is, compresses image data of a still image input through 
the digital video output terminal 8 and records the image 
data on the PC card 12 loaded into the PC card slot 11. 
Thereafter, the control means in the still image-speci?c 
expansion unit 9 reports the fact that data of a still image of 
one frame has been recorded to the CPU 49 over the commu 
nication line 51. 
The CPU 49 uses a font generator 52 to control display of 

the display LED 47 so that the number of frames set before 
the release sWitch 48 is handled Will be incremented by one 
and displayed. 

Moreover, assume that a unit coupled to the digital video 
output terminal 8 is the motion picture-speci?c expansion 
unit 10. When the release signal is received, image data of a 
motion picture input from the frame memory 45 through the 
digital video output terminal 8 is compressed. The release 
signal is sent to peripheral equipment such as a DVD 
coupled to the digital video output terminal 17 through the 
digital video output terminal 17. The peripheral equipment 
carries out the process of starting a recording of compressed 
image data. The peripheral equipment then sends a signal 
indicating that recording has been started to the CPU 49 over 
the communication line 51. 

The CPU 49 then displays a message saying that record 
ing of a motion picture has started (for example, a message 
of “Picture recording”). The CPU 49 controls the display 
LED 47 via the font generator 52 so that the display LED 47 
Will display a recording time having elapsed since a record 
ing start time instant 0. 

Incidentally, When the motion picture-speci?c expansion 
unit 10 is connected, the CPU 49 updates (Writes or reads) 
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image data existent in the frame memory 45 at intervals of a 
certain time frame. 
As mentioned above, When the CPU 49 receives the 

release instruction signal, it sends a release signal to the 
expansion unit 9 or 10 over the communication line 51 so 
that image data Will be fetched from the frame memory 45 
and recorded. The expansion unit 9 or 10 reports the fact that 
releasing has been carried out to the CPU 49 over the com 
munication line 51. The CPU 49 displays the number of 
received frames or the like on the display LED 47. 
When the release sWitch 48 is pressed, a still image or 

motion picture is recorded automatically according to the 
result of the automatic identi?cation performed by the con 
nected unit identi?cation facility 49a, that is, according to 
Whether a connected expansion unit is the still image 
speci?c expansion unit 9 or the motion picture-speci?c 
expansion unit 10. Alternatively, automatic identi?cation 
may be omitted. Instead, a still image-speci?c release sWitch 
48a or a motion picture-speci?c release sWitch 48b, Which is 
part of the large release sWitch 49, may be handled in order 
to given an instruction for recording a still image or motion 
picture. In particular, When the still image & motion picture 
speci?c expansion unit 97 is connected, the still image 
speci?c release sWitch 48a or motion picture-speci?ed 
release sWitch 48b should be employed. 

Incidentally, the CPU 49 controls the operations per 
formed by the White balance/black balance adjustment cir 
cuit 41 and the read or Write operation relative to the frame 
memory 45. 
As shoWn in FIG. 3, the still image-speci?c expansion 

unit 9 consists of a JPEG (Joint Photographic Coding 
Group) compression circuit 54 and a PC card driver 55. The 
JPEG compression circuit 54 falls into either a lossless cod 
ing type of compressing data of a color still image according 
to the lossless coding and a lossy coding type of compress 
ing it according to the lossy coding. 
As far as data compressed according to the lossless coding 

is concerned, decompression can restore it to its original 
information quality. By contrast, data compressed according 
to the lossy coding cannot be fully restored to its original 
information quality. 

The spatial predictive coding is adopted as the former 
lossless coding. In this case, the level of compressibility is 
loWer than that permitted by the lossy coding. HoWever, 
since original image quality can be retained, if deterioration 
of image quality cannot be accepted, this coding Would be 
effective. 
On the other hand, the DCT (discrete cosine transform) 

coding is a baseline of the lossy coding. Although an original 
image cannot be reproduced exactly, decoded data represent 
ing an image of quality that is good enough for practical use 
can be produced. 

FIG. 4A shoWs a con?guration of the JPEG compression 
circuit 54 adopting the DCT coding Which is employed in 
this embodiment. As shoWn in FIG. 4A, digital image data is 
input to a DCT circuit 61 in units of a block of 8 by 8 pixels, 
and transformed or computed according to the tWo 
dimensional DCT. This results in a DCT coe?icient com 
posed of a DC component and AC components. 

The DCT coe?icient is input to a quantization circuit 62, 
Whereby the DC component and AC components are quan 
tized independently of each other. Image data resulting from 
quantization is input to an entropy encoder 64, and encoded 
as entropy (variable length data) using a Huffman coding 
table 65 or the like. 

FIG. 4B shoWs a con?guration of the JPEG compression 
circuit 54 of the lossless coding type. Digital image data is 
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input to a predictor 66. The process of combining three 
adjoining pixels and calculating a predictive value is carried 
out. The predictive value is input to an entropy encoder 67. 
The entropy encoder 67 uses a Huffman coding table 68 to 
encode as entropy a value calculated by subtracting the pre 
dictive value from the value of a pixel to be encoded, or in 
short, a predictive error. Compared With the DCT coding, 
this coding suffers a loW level of compressibility but enables 
image compression Without deterioration of image quality. 

FIG. 5 shoWs a con?guration of the motion picture 
speci?c expansion unit 10 including an MPEG (Moving Pic 
ture Experts Group) compression circuit (or an MPEG 
coder) 69. 

Input digital image signals R, G, and B are input to a 
frame rearrangement circuit 70 via a signal conversion cir 
cuit for converting each signal into a luminance signal 
(signal Y) and chrominance signals (signals Cr and Cb). 
The MPEG compression circuit 69 divides one sequence 

of a motion picture into a group of pictures (GOP) consisting 
of a plurality of frames (pictures), and encodes the GOP. The 
GOP is composed of an intra-picture (I picture), predictive 
pictures (P pictures) that are predictive from a temporally 
preceding frame Whose data has already been encoded, and 
bi-directionally predictive pictures (B pictures) that are pre 
dictive from tWo temporally preceding and succeeding 
frames. 
The GOP composed of the I, P, and B pictures is subdi 

vided into layers such as adjoining macroblocks. 
Due to introduction of the plurality of picture types, the 

frame rearrangement circuit 70 is used to rearrange frames 
of an input image by picture type. Thereafter, each resultant 
image data is input to a motion prediction circuit 71 and 
subtractor 72. 
Each frame data is encoded in units of a macroblock. For 

each macroblock, it is judged Whichever of a motion com 
pensation prediction mode or intra-picture encoding mode 
should be set. For the motion compensation prediction 
mode, the motion prediction circuit 71 compares input 
image data With image data provided by a frame memory/ 
predictor 82 according to a matching method, and thus cal 
culates forWard and backward vectors. The forWard and 
backward vectors are output to the frame memory/predictor 
82. Consequently, predicted image data in Which a motion 
has been compensated and predicted is produced and output 
to a multiplexer 76. 

Prediction of a motion is carried out in units of a macrob 
lock. Speci?cally, assuming that one block is regarded as 8 
by 8 pixels, one macroblock consists of four adjoining 
blocks of signals Y, and one block of a signal Cr and one 
block of a signal Cb Which are coincident With the four 
blocks. The subtractor 72 calculates a difference and pro 
duces a predictive error signal. The predictive error signal is 
input to a DCT circuit 73. 

Moreover, for the intra-picture encoding mode in Which 
compensation and prediction of a motion is not carried out, 
image data in Which frames have been rearranged is input to 
the DCT circuit 73. 
The DCT circuit 73 performs tWo-dimensional DCT in 

units of one block of 8 pixels by 8 lines. An output 
(transform coef?cient) of the DCT circuit 73 is input to a 
quantization circuit 74. The quantization circuit 74 
re-quantizes the transform coef?cient With respect to a given 
quantization coef?cient, thus minimizing the redundancy of 
a signal representing one block. 

Quantized data output from the quantization circuit 74 is 
input to a variable length coder 75. The variable length coder 




























