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(57) ABSTRACT 

An information signal processing apparatus discriminates a 
signi?cance factor of an input information signal. A modu 
lation process of the information signal is determined in 
accordance With the discriminated signi?cance factor. The 

CFR 1_53(d)_ modulated information signal is transmitted to an external 
apparatus. Since the modulation process of an information 

(21) Appl, No; 08/948,970 signal to be transmitted is controlled basing upon the sig 
ni?cance factor of the information signal, both the trans 

(22) Filed: Oct. 10, 1997 mission error rate and transmission rate can be optimized. 
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INFORMATION SIGNAL COMMUNICATION 
APPARATUS, METHOD AND SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an information 
signal communication apparatus, method, and system, and 
more particularly to a process of modulating an information 
signal to be transmitted over a transmission path. 

[0003] 2. Related Background Art 

[0004] In spread spectrum communications using direct 
spreading, an information signal (baseband signal) to be 
transmitted is spread modulated by using spread code series 
such as pseudo noise (PN) codes to generate a spread 
modulated signal having a bandWidth considerably broader 
than the baseband signal. This spread modulated signal is 
converted into a radio frequency (RF) signal by using phase 
shift keying (PSK), frequency shift keying (FSK) or the like 
and transmitted to a reception side. 

[0005] On the reception side, the received RF signal is 
demodulated to the spread modulated signal before the 
transmission, and thereafter this spread modulated signal is 
converted into the original baseband signal before the trans 
mission, by correlating (i.e., reverse spread modulating) the 
spread modulated signal With the spread code series used for 
the transmission. 

[0006] Such spread spectrum modulation makes the band 
Width of a transmission signal considerably broader than that 
of an information signal. Therefore, under the conditions 
that the bandWidth of a transmission path is constant, for 
example, the amount of information to be transmitted 
becomes vary small as compared to conventional radio 
communications and only a loW transmission rate can be 
realiZed. 

[0007] As a method for solving this problem, there is a 
method called code division multiplex. With this method, an 
information signal to be transmitted is ?rst divided into a 
plurality of parallel data sets, and respective data sets are 
spread modulated by using a plurality of different spread 
code series. These spread modulated data sets are multi 
plexed and converted into an RF signal to be transmitted. 
This method realiZes high speed data transmission even 
under the conditions that the bandWidth of a transmission 
path is constant. 

[0008] This code division multiplex is, hoWever, associ 
ated With the folloWing problems. For example, the more the 
number of data sets to be multiplexed (hereinafter called a 
multiplex number) is increased to transmit a larger amount 
of information, the more a phenomenon called multi-path 
fading becomes likely to occur. This phenomenon loWers the 
poWer level of a received signal through interference 
betWeen a direct Wave and a re?ected Wave having a phase 
different from the direct Wave. Because of this phenomenon, 
as the multiplex number is increased, errors in transmission 
signals increase Which result in communication interference 
or failure. 

[0009] Furthermore, under the transmission path condi 
tions that the amount of noises mixed With a transmission 
signal changes occasionally, it is necessary to set the mul 
tiplex number so as to match such conditions. HoWever, 
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since it is dif?cult to detect mixed noises during communi 
cations, the control of the information amount matching the 
transmission path conditions is very dif?cult. Still further, it 
is also very dif?cult to control to adaptably change the 
relationship betWeen a transmission signal error rate and a 
transmission rate in accordance With the signi?cance factor 
of a transmission signal. 

SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to solve the 
above-described problem. 

[0011] Another object of the present invention is to pro 
vide an information signal communication apparatus 
capable of controlling the modulation process of an infor 
mation signal in accordance With the signi?cance factor of 
an information signal to thereby optimiZe a transmission 
error rate and a transmission rate. 

[0012] According to a preferred embodiment achieving 
the above objects, the invention discloses an information 
signal communication apparatus, comprising: (a) input 
means for inputting an information signal; (b) modulating 
means for modulating the information signal input from the 
input means; (c) discriminating means for discriminating a 
signi?cance factor of the information signal input from the 
input means; (d) control means for controlling a modulation 
process of the modulating means in accordance With a 
discrimination result of the discriminating means; and (e) 
transmitting means for transmitting the information signal 
modulated by the modulating means. 

[0013] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) receiving unit for receiving an 
information signal modulated in accordance With a preset 
signi?cance factor; (b) discriminating means for discrimi 
nating a modulation process given to the information signal; 
and (c) demodulating means for demodulating the informa 
tion signal in accordance With a discrimination result of the 
discriminating means. 

[0014] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) input means for inputting at least 
an image signal, a control signal, and an information signal 
other than the image signal and the control signal; (b) 
modulating means for modulating a signal input from the 
input means; and (c) sWitching means for sWitching betWeen 
modulation processes of the modulating means, in accor 
dance With each of the image signal, the control signal and 
the information signal input from the input means. 

[0015] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) image pickup means for gener 
ating an image signal from a picked-up optical image of a 
subject; (b) modulating means for modulating the image 
signal generated by the image pickup means; (c) transmit 
ting means for transmitting the image signal modulated by 
the modulating means; and (d) control means for controlling 
the image pickup means in accordance With an external 
control signal subjected to a modulation process, Wherein 
the modulating means modulates the external control signal 
by a modulation process different from a modulation process 
of the control signal. 
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[0016] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) receiving means for receiving an 
image signal output from an eXternal unit having an image 
pickup unit, the image signal having been subjected to a 
predetermined modulation process; (b) discriminating 
means for discriminating a modulation process of the image 
signal received With the receiving means; (c) modulating 
means for modulating a control signal in accordance With a 
discrimination result of the discriminating means, the con 
trol signal controlling the image pickup unit; and (d) trans 
mitting means for transmitting the control signal modulated 
by the modulating means, Wherein the modulating means 
modulates the control signal by a modulation process dif 
ferent from a modulation process of the image signal. 

[0017] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) input means for inputting an 
image signal; (b) converting means for converting the image 
signal input from the input means into frequency compo 
nents to divide the image signal into a plurality of frequency 
domains; (c) modulating means for modulating the image 
signal converted by the converting means for each frequency 
domain, the modulating means using a different modulation 
process for each frequency domain of the image signal; and 
(d) transmitting means for transmitting the image signal 
modulated by the modulating means. 

[0018] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) input means for inputting an 
information signal; (b) transmitting means for transmitting 
the information signal input from the input means; (c) 
discriminating means for discriminating a signi?cance fac 
tor of the information signal input from the input means; and 
(d) control means for controlling a transmission rate of the 
information signal in accordance With the signi?cance factor 
of the information signal discriminated by the discriminating 
means. 

[0019] According to another preferred embodiment, the 
invention discloses an information signal communication 
apparatus, comprising: (a) input means for inputting an 
image signal; (b) compression means for compression cod 
ing the image signal selectively using ?rst and second 
compression processes, the ?rst compression process com 
pression coding the image signal in a predetermined unit and 
the second compression process being different from the ?rst 
compression process; (c) modulating means for modulating 
the image signal compression coded by the compression 
means, by using a modulation process corresponding to the 
?rst or second compression process; and (d) transmitting 
means for transmitting the image signal modulated by the 
modulating means. 

[0020] Still another object of the present invention is to 
provide an information signal communication system 
capable of controlling the modulation process of an infor 
mation signal in accordance With the signi?cance factor of 
an information signal to thereby optimiZe a transmission 
error rate and a transmission rate. 

[0021] According to a preferred embodiment achieving 
the above object, the invention discloses an information 
signal communication system, comprising: (a) image pickup 
means for generating an image signal from a picked-up 
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optical image of a subject; (b) modulating means for modu 
lating the image signal generated by the image pickup 
means; (c) transmitting means for transmitting the image 
signal modulated by the modulating means; and (d) control 
means for controlling the image pickup means in accordance 
With a control signal subjected to a modulation process, 
Wherein the modulating means modulates the control signal 
by a modulation process different from a modulation process 
of the control signal. 

[0022] A still further object of the present invention is to 
provide an information signal communication method 
capable of controlling the modulation process of an infor 
mation signal in accordance With the signi?cance factor of 
an information signal to thereby optimiZe a transmission 
error rate and a transmission rate. 

[0023] According to a preferred embodiment achieving 
the above object, the invention discloses an information 
signal communication method, comprising: (a) an input step 
of inputting an information signal; (b) a modulation step of 
modulating the information signal input at the input step; (c) 
a discrimination step of discriminating a signi?cance factor 
of the information signal input at the input step; (d) a control 
step of controlling a modulation process at the modulation 
step in accordance With a discrimination result by the 
discrimination step; and (e) a transmission step of transmit 
ting the information signal modulated at the modulation 
step. 

[0024] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) a reception step of receiving an 
information signal modulated in accordance With a preset 
signi?cance factor; (b) a discrimination step of discriminat 
ing a modulation process given to the information signal; 
and (c) a demodulation step of demodulating the information 
signal in accordance With a discrimination result at the 
discrimination step. 

[0025] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) an input step of inputting at least an 
image signal, a control signal, and an information signal 
other than the image signal and the control signal; (b) a 
modulation step of modulating a signal input at the input 
step; (c) a sWitching step of sWitching betWeen modulation 
processes at the modulation step in accordance With each of 
the image signal, the control signal and the information 
signal input at the input step; and (d) a transmission step of 
transmitting a signal modulated at the modulation step. 

[0026] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) an image pickup step of generating 
an image signal from an optical image of a picked-up 
subject; (b) a modulation step of modulating the image 
signal generated at the image pickup step; (c) a transmission 
step of transmitting the image signal modulated at the 
modulation step; and (d) a control step of controlling the 
image pickup step in accordance With an eXternal control 
signal subjected to a modulation process, Wherein the modu 
lation step modulates the external control signal by a modu 
lation process different from a modulation process of the 
control signal. 

[0027] According to another preferred embodiment, the 
invention discloses an information signal communication 
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method, comprising: (a) a reception step of receiving an 
image signal output from an external unit having an image 
pickup unit; (b) a discrimination step of discriminating a 
modulation process of the image signal received at the 
reception step; (c) a modulation step of modulating a control 
signal in accordance With a discrimination result by the 
discrimination step, the control signal controlling the image 
pickup unit; and (d) a transmission step of transmitting the 
control signal modulated by the modulation step, Wherein 
the modulation step modulates the control signal by a 
modulation process different from a modulation process of 
the image signal. 
[0028] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) an input step of inputting an image 
signal; (b) a conversion step of converting the image signal 
input at the input step into frequency components to divide 
the image signal into a plurality of frequency domains; (c) 
a modulation step of modulating the image signal converted 
at the conversion step at each frequency domain, the modu 
lation step changing a modulation process of the image 
signal at each frequency domain; and (d) a transmission step 
of transmitting the image signal modulated at the modula 
tion step. 

[0029] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) an input step of inputting an infor 
mation signal; (b) a transmission step of transmitting a 
signi?cance factor of the information signal input at the 
input step; (c) a discrimination step of discriminating a 
signi?cance factor of the information signal input at the 
input step; and (d) a control step of controlling a transmis 
sion rate of the information signal in accordance With the 
signi?cance factor of the information signal discriminated at 
the discrimination step. 

[0030] According to another preferred embodiment, the 
invention discloses an information signal communication 
method, comprising: (a) an input step of inputting an image 
signal; (b) a compression step of compression coding the 
image signal by selectively using ?rst and second compres 
sion processes, the ?rst compression process performing 
compression coding of the image signal in a predetermined 
unit and the second compression process being different 
from the ?rst compression process; (c) a modulation process 
of performing a modulation process of the image signal 
compression coded at the compression step, the modulation 
process corresponding to the ?rst or second compression 
process; and (d) a transmission step of transmitting the 
image signal modulated at the modulation step. 

[0031] Still other objects of the present invention and the 
advantages thereof Will become fully apparent from the 
folloWing detailed description of the embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a block diagram shoWing the structure of 
a radio communication apparatus A according to a ?rst 
embodiment of the invention. 

[0033] FIG. 2 is a block diagram shoWing the structure of 
a radio communication apparatus B according to the ?rst 
embodiment of the invention. 

[0034] FIG. 3 is a block diagram shoWing the structure of 
a transmission circuit provided in a spread spectrum com 
munication unit 109, 202 of the ?rst embodiment. 
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[0035] FIG. 4 is a block diagram shoWing the structure of 
a reception circuit provided in the spread spectrum commu 
nication unit 109, 202 of the ?rst embodiment. 

[0036] FIG. 5 is a block diagram shoWing the structure of 
a radio communication apparatus A according to a second 
embodiment of the invention. 

[0037] FIG. 6 is a block diagram shoWing the structure of 
a radio communication apparatus B according to the second 
embodiment of the invention. 

[0038] FIG. 7 is a block diagram shoWing the structure of 
a radio transmission apparatus according to a third embodi 
ment of the invention. 

[0039] FIG. 8 is a block diagram shoWing the structure of 
a radio reception apparatus according to the third embodi 
ment of the invention. 

[0040] FIG. 9 is a block diagram shoWing the structure of 
a compression processing circuit 705 of the third embodi 
ment. 

[0041] FIG. 10 is a diagram illustrating division of image 
data of one frame into 8x8 piXel data sets according to the 
third embodiment of the invention. 

[0042] FIG. 11 is a diagram illustrating 8x8 piXel data sets 
1002 after DCT conversion according to the third embodi 
ment of the invention. 

[0043] FIG. 12 shoWs the data format of compressed 
image data output from the compression processing circuit 
705 of the third embodiment. 

[0044] FIG. 13 is a How chart illustrating the operation of 
a microcomputer 707 of the third embodiment. 

[0045] FIG. 14 is a diagram illustrating the operation of a 
compression processing circuit 705 according to a fourth 
embodiment of the invention. 

[0046] FIG. 15 shoWs the data format of compressed 
image data output from the compression processing circuit 
705 of the fourth embodiment. 

[0047] FIG. 16 is a How chart illustrating the operation of 
a microcomputer 707 of the fourth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0048] The preferred embodiments of the present inven 
tion Will be described in detail hereinafter With reference to 
the accompanying draWings. 

[0049] Taking radio communication apparatuses using 
spread spectrum communication as examples, the preferred 
embodiments of the invention Will be detailed. 

[0050] (First Embodiment) 
[0051] FIGS. 1 and 2 are block diagrams shoWing the 
structures of radio communication apparatuses A and B 
using spread spectrum communication (code division mul 
tipleX scheme) according to the ?rst embodiment of the 
invention. The radio communication apparatuses A and B 
shoWn in FIGS. 1 and 2 perform bidirectional radio trans 
missions. 

[0052] In FIG. 1, reference numeral 101 represents a lens 
for taking an optical image of a subject. Reference numeral 
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102 represents a driving circuit for changing a magni?cation 
factor of the lens 101. Reference numeral 103 represents an 
image pickup element for generating an image pickup signal 
from the optical image of a subject. Reference numeral 104 
represents a CDS/AGC circuit for sampling and holding the 
image pickup signal and changing its level to a proper level. 
Reference numeral 105 represents a digital signal processing 
circuit for A/D converting the image pickup signal output 
from CDS/AGC 104 into an image signal of standard 
television systems such as NTSC system. Reference 
numeral 106 represents an image compression circuit/sub 
sampling circuit. Reference numeral 107 represents a com 
munication protocol unit for controlling to convert the 
compressed and coded image signal and a control signal into 
transmission data of a predetermined unit suitable for spread 
spectrum communications. Reference numeral 108 repre 
sents a microcomputer for controlling each processing cir 
cuit of the radio communication apparatus A. Reference 
numeral 109 represents a spread spectrum communication 
unit for data communications While a code division multi 
plex number is changed With a signi?cance factor. Reference 
numeral 110 represents an antenna. Reference numeral 111 
represents a signi?cance discriminating circuit for discrimi 
nating a signi?cance factor of transmission data or reception 
data. Reference numeral 112 represents a multiplex number 
control unit for sWitching betWeen multiplex numbers of 
transmission data in accordance With an output from the 
signi?cance discriminating circuit 111. Reference numeral 
113 represents a setting circuit for manually setting a sig 
ni?cance factor of transmission data. 

[0053] In FIG. 2, reference numeral 201 represents an 
antenna. Reference numeral 202 represents a spread spec 
trum communication unit for detecting a signal received 
With the antenna 201. Reference numeral 203 represents an 
image extending circuit for extending received image signal 
data. Reference numeral 204 represents a communication 
protocol unit for controlling to convert received transmis 
sion data of a predetermined unit into an image signal before 
the transmission. Reference numeral 205 represents an 
NTSC encoder used for supplying the image signal to a 
monitor 206. Reference numeral 207 represents a Zoom key 
for controlling the Zoom operation of the lens 101. Refer 
ence numeral 208 represents a microcomputer for control 
ling each processing circuit of the radio communication 
apparatus B. Reference numeral 209 represents a signi? 
cance discriminating circuit for discriminating a signi?cance 
factor of reception data or transmission data. Reference 
numeral 210 represents a multiplex number control unit for 
sWitching betWeen multiplex numbers of transmission data 
in accordance With an output from the signi?cance discrimi 
nating circuit 209. Reference numeral 211 represents a 
setting circuit for manually setting the signi?cance factor of 
transmission data. 

[0054] FIG. 3 is a detailed block diagram shoWing a 
transmission circuit provided at the spread spectrum com 
munication unit 109, 202, and FIG. 4 is a detailed block 
diagram shoWing a reception circuit provided at the spread 
spectrum communication unit 109, 202. 

[0055] In FIG. 3, reference numeral 301 represents a 
serial-parallel converter for dividing data, e.g., compressed 
and coded image data, serially input in a predetermined 
block unit, into m (min) parallel data sets, and converting 
the m parallel data sets into n parallel data sets including m 
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parallel data sets and (n-m) dummy data sets. Reference 
numeral 302 represents a parallel number controlling circuit 
for calculating the multiplex number m from an output of the 
multiplex number control unit 112, 210, and in accordance 
With the calculated result, controlling the serial-parallel 
converter 301, a selection signal generating circuit 306, and 
a gain controlling circuit 309. Reference numeral 303 rep 
resents a spread code generating circuit for generating n 
different spread codes (PN1 to PNn) and a spread code 
(PNO) used for synchroniZation only. Reference numerals 
304-1 to 304-n represent multipliers for multiplying the n 
parallel data sets and the n spread codes (PN1 to PNn) 
together. Reference numeral 305 represents a sWitch for 
selecting (n-l) outputs of the multipliers 304-2 to 304-n in 
accordance With the multiplex number m. The selection 
signal generating circuit 306 controls the sWitch 305 in 
accordance With the multiplex number m. Reference 
numeral 307 represents an adder for adding the sync-only 
spread code PNO and the outputs of the multipliers 304-1 to 
304-n together. Reference numeral 308 represents an RF 
converter for converting an output of the adder 307 into a 
signal having a radio transmission frequency. The gain 
controlling circuit 309 controls the output level of the RF 
converter 308 in accordance With the multiplex number m. 
Reference numeral 310 represents an antenna. 

[0056] In FIG. 4, reference numeral 401 represents an 
antenna. Reference numeral 402 represents an RF converter. 
Reference numeral 403 represents a synchroniZing circuit 
for establishing spread code synchroniZation and clock 
synchroniZation and maintaining a synchroniZed state. Ref 
erence numeral 404 represents a spread code generating 
circuit for generating the spread codes same as those on the 
transmission side, in accordance With a code synchroniZa 
tion signal and a clock signal generated by the synchroniZing 
circuit 403. Reference numeral 405 represents a carrier 
reproducing circuit for reproducing a carrier signal from a 
carrier reproducing spread signal output from the spread 
code generating circuit 404. Reference numeral 406 repre 
sents a reverse spread modulator for performing a reverse 
spread modulation process of the spread modulated m 
(m in) parallel data sets. Reference numeral 407 represents 
a multiplex number detecting circuit for detecting a multi 
plex number from an output of the reverse spread modulator 
406. Reference numeral 408 represents a parallel number 
controlling circuit for controlling a parallel-serial converter 
409 in accordance With an output from the multiplex number 
detecting circuit 407. The parallel-serial converter 409 
selects necessary m parallel data sets from n parallel data 
sets output from the reverse spread modulator 406 and 
converts them into serial data trains. 

[0057] The operation of the transmission and reception 
circuits of the spread spectrum communication unit 109, 202 
constructed as above Will be described. 

[0058] Referring to FIG. 3, in accordance With a multiplex 
number m supplied from the multiplex number control unit 
112, 210, the parallel number controlling circuit 302 deter 
mines a division number of data input from the communi 
cation protocol unit 107, 204. The serial-parallel converter 
301 divides data serially input in the predetermined block 
unit into m (min) parallel data sets and converts them into 
n parallel data sets including m parallel data sets and (n-m) 
dummy data sets. 
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[0059] The spread code generating circuit 303 generates 
(n+1) different spread codes PNO to PNn having the same 
code period. Of these spread codes, PNO is used only for 
synchronization and carrier reproduction, and is directly 
input to the adder 307. The remaining n spread code series 
PN1 to PNn are supplied to the n multipliers 304-1 to 304-n 
for the spread modulation of the m parallel data sets output 
from the serial-parallel converter 301. 

[0060] Of the n spread modulated data sets, only the m 
data sets are necessary and the (n-m) dummy data sets are 
unnecessary. To this end, the selection signal generating 
circuit 306 causes the sWitch 305 to select the m data sets. 
The selected m signals as Well as the sync-only signal PNO 
are input to and multiplexed by the adder 307. 

[0061] The adder 307 linearly adds the (m+1) signals (m 
spread modulated signals and sync-only signal PNO) 
together to thereby output a baseband signal to the RF 
converter 308. The RF converter 308 converts the baseband 
signal into an RF signal having a suitable center frequency 
Which is then transmitted from the antenna 310. 

[0062] Referring to FIG. 4, a signal received With the 
antenna 401 is ?ltered and ampli?ed by the RF converter 
402 to convert it into a suitable intermediate frequency 
signal Which is then input to the synchroniZing circuit 403. 
The synchroniZing circuit 403 establishes spread code syn 
chroniZation and clock synchroniZation of the received 
signal, and outputs a code synchroniZation signal and a clock 
signal to the spread code generating circuit 404. 

[0063] After the synchroniZation is established by the 
synchroniZing circuit 403, the spread code generating circuit 
404 generates a plurality of spread codes having the same 
clock and phases as the transmitted spread codes. Of the 
plurality of generated spread codes, the sync-only spread 
code PNO is input to the carrier reproducing circuit 405 
Which reproduces a carrier from an output of the RF con 
verter 402 by using the sync-only spread code PNO. 

[0064] The reproduced carrier as Well as an output of the 
RF converter 402 is input to the reverse spread modulator 
406 to generate the baseband signal. This baseband signal is 
reverse spread modulated into n parallel data sets by using 
the n spread codes PN1 to PNn generated by the spread code 
generating circuit 404. The reverse spread modulator 406 
also loads a correlation value betWeen each spread code of 
one period and the received signal, to the multiplex number 
detecting circuit 407. 

[0065] If the absolute value of a correlation value of each 
spread code is smaller than a predetermined value, the 
multiplex number detecting circuit 407 judges that this 
spread code Was not transmitted. The multiplex number 
detecting circuit 407 counts the number of spread codes 
having the absolute number of a correlation value equal to 
or larger than the predetermined value, and outputs this 
count as the multiplex number m to the parallel number 
controlling circuit 408. By using this multiplex number m, 
the parallel-serial converter 409 converts only the m effec 
tive data sets among those n parallel data sets demodulated 
by the reverse spread modulator 406, into a serial data train 
Which is output as reproduced data. 

[0066] The operation of the radio communication appara 
tuses A and B constructed as above Will be described next. 
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[0067] An optical image of a subject picked up With the 
lens 101 of the radio communication apparatus A is con 
verted into a digital image signal of NTSC system or the 
like, by the image pickup element 103, CDS/AGC 104 and 
digital signal processing circuit 105. This digital image 
signal is subjected to a predetermined compression/coding 
process, or if necessary a sub-sampling process, at the image 
compression circuit/sub-sampling circuit 106 for the reduc 
tion of data amount. The communication protocol unit 107 
converts the compressed and coded digital image signal and 
control signal into a transmission data signal and control 
signal of a predetermined unit suitable for spread spectrum 
communications. The transmission data signal is input to the 
spread spectrum communication unit 109 Which performs 
spread spectrum modulation using code division multiplex 
and transmits the spread spectrum modulated signal via the 
antenna 110. Audio signals are collected by an unrepre 
sented microphone and processed by the digital signal 
processing circuit 105. 

[0068] Data to be transmitted from the radio communica 
tion apparatus A includes image signals, audio signals, 
control signals, and the like. Depending upon the contents of 
data, reliable transmission Without any error becomes nec 
essary in some cases, Whereas high speed data transmission 
alloWing some errors becomes necessary in other cases. In 
order to realiZe proper transmission matching such user 
needs, it is necessary to set a signi?cance factor on the basis 
of the contents or types of transmission data. 

[0069] In this embodiment, the signi?cance factor is either 
a predetermined value preset in accordance With the contents 
or types of transmission data, or a value manually set by a 
user With the setting circuit 113. For example, the signi? 
cance factor of data such as control signals required to be 
reliably transmitted is set highest, and is set loWer for audio 
signals and image signals in this order in accordance With an 
alloWable transmission error rate. The microcomputer 108 
detects the contents or types of transmission data and 
outputs the detection result to the signi?cance discriminating 
circuit 111. The signi?cance discriminating circuit 111 dis 
criminates a signi?cance factor of the transmission data in 
accordance With the predetermined value or manually set 
value, and supplies the discrimination result to the multiplex 
number control unit 112. The multiplex number control unit 
112 sets a multiplex number corresponding to the signi? 
cance factor and sends it to the spread spectrum communi 
cation unit 109. 

[0070] Control signals to be transmitted from the radio 
communication apparatus A include a signal for controlling 
the communications betWeen the radio communication 
apparatuses A and B, a signal representative of the state of 
the image pickup unit (constituted of the lens 101 and 
driving circuit 102), a signal representative of information 
inherent to transmission data such as the contents, types and 
compression factor of transmission data, and other signals. 
The multiplex number control unit 112 controls to perform 
spread spectrum communications so that such control sig 
nals can be transmitted reliably as data having a high 
signi?cance factor, at a multiplex number loWer than those 
of image signals and audio signals. 

[0071] Asignal received With the antenna 201 of the radio 
communication apparatus B is reverse spread modulated by 
the spread spectrum communication unit 202, and converted 




















