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(57) ABSTRACT 

An optical-information transmitting, lighting apparatus 2 is 
installed in a place where a lighting apparatus of the existing 
type for applying light generally used is provided. The 
lighting apparatus 2 comprises an illumination light Source 
4 for applying light and an information-transmitting unit 5 
for transmitting optical information. A person who may 
receive information from the lighting apparatus 2 has a 
mobile terminal 3, which receives the optical information 
transmitted from the information-transmitting unit 5. Since 
the lighting apparatus of the existing type is widely used in 
our living Space. Hence, the optical-information transmit 
ting, lighting apparatus 2 can convert every place where an 
existing type lighting apparatus is used, into an optical 
communications Space. 
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COMMUNICATIONS SYSTEMAND 
COMMUNICATIONS LIGHTINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a communications 
System and a communications lighting apparatus, each using 
illumination light to accomplish optical communication. 
0003 2. Description of the Related Art 
0004 Recent years have seen a fast progress in the 
broadband, wired or wireleSS communications technology as 
an increase in amount of personal use information. To be 
more specific, communication Service using the existing 
telephone lines, such as ADSL (Asymmetric Digital Sub 
Scriber Line), has come into use. Communication can there 
fore be achieved at high Speed and low cost. The next 
generation, high-speed communication means is optical 
communication. Light Sources, communications modules, 
communications apparatuses and communications Systems, 
all required in optical the home network or FTTH (Fiber 
To-The-Home) network, either utilizing light, are now being 
developed. 
0005 Light-emitting means most widely used in our 
daily life is lighting apparatuses. The lighting apparatuses 
are indispensable to our life. They are installed everywhere 
and used day and night. The lighting apparatuses generally 
used are fluorescent lamps and incandescent bulbs. They 
find their use in houses, working places, public institutions, 
and the like. To Save energy, lighting apparatuses having 
light-emitting diodes (LEDs) or employing organic EL 
(Electric Luminescence) have been recently developed. 
0006 There are various systems in which light is used for 
communication. Among these Systems is one used to control 
a robot. In this System, a light-emitting/receiving device is 
provided on the ceiling or wall of the room in which the 
robot WorkS. Optical communication is performed between 
the robot and the light-emitting/receiving device. A System 
of this type is disclosed in, for example, Japanese Patent No. 
2668793. 

0007. The system disclosed in Japanese Patent No. 
2668793, however, is designed for limited use only, for 
example in plants. The information transmitted and received 
is limited to the data for controlling a robot. This system 
does not fully utilizes lighting apparatuses that are light 
emitting means widely and commonly used. 
0008 AS pointed out above, lighting apparatuses are 
broadly used in our living Space to apply light. The light they 
emit is not utilized in optical communication, however. This 
means that the existing lighting infrastructure is not fully 
used in our daily life. 

SUMMARY OF THE INVENTION 

0009. The present invention has been made in view of the 
foregoing. An object of this invention is to provide a 
communications System and a communications lighting 
apparatus, each using illumination light to accomplish opti 
cal communication. 

0.010 To achieve the object specified above, a commu 
nications System according to this invention comprises a 
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communications lighting apparatus having a first light 
Source unit which emits illumination light and a Second light 
Source unit which transmits information in the form of an 
optical Signal; and a mobile terminal device which receives 
the optical Signal emitted by the Second light Source unit. 
0011 A communications lighting apparatus according to 
the present invention comprises a first light Source unit, 
which emits illumination light; and a Second light Source 
unit, which transmits information in the form of an optical 
Signal. 

0012. As described above, the present invention utilizes 
lighting apparatuses of the existing type, to transmit optical 
information. Since the lighting apparatuses are widely used 
in our living Space, the invention can accomplish optical 
communication in various places. 
0013 The communications lighting apparatus of this 
invention can be used in place of a conventional lighting 
apparatus. Thus, it can be installed at low cost, by using the 
existing lighting infrastructure. 
0014) Moreover, the communications lighting apparatus 
of the invention can transmit information at high Speed and 
high precision. This is because the Second light Source unit 
comprises light Sources that emit light beams of different 
wavelengths or a combination of an end-plane emission 
Semiconductor laser, a vertical-plane emission Semiconduc 
tor laser, and a quantum-cascade Semiconductor layer. The 
communications lighting apparatus can therefore transmit 
information at high Speed and high precision. In addition, 
the Second light Source unit can be Small. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0015 FIG. 1 is a schematic diagram that illustrates a 
lighting communications System according to the present 
invention; 
0016 FIG. 2A is a diagram illustrating how a conven 
tional lighting apparatus emits light; 
0017 FIG. 2B is a diagram showing how an optical 
information transmitting, lighting apparatus according to the 
invention emits light, or how it transmits optical informa 
tion; 
0018 FIG. 3 is a block diagram representing the internal 
Structure of the information-transmitting unit incorporated 
in the lighting apparatus shown in FIG. 2B; 
0019 FIG. 4A is a schematic diagram explaining how 
one information-transmitting unit emits laser beams of the 
Same wavelength to achieve optical communication; 
0020 FIG. 4B is a schematic diagram explaining how 
one information-transmitting unit emits laser beams of one 
wavelengths and another information-transmitting unit 
emits laser beams of another wavelength, in order to accom 
plish optical communication; 
0021 FIG. 5 is a schematic diagram explaining how one 
information-transmitting unit, which is a multi-beam laser or 
a multi-wavelength laser, emits laser beams to achieve 
optical communication; 
0022 FIG. 6A is a sectional view of a light-emitting 
element that may be used in this invention; 
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0023 FIG. 6B is a sectional view another type of a 
light-emitting element that may be used in this invention; 
0024 FIG. 7A is a schematic diagram that explains how 
an illumination light Source transmits an optical signal; 
0.025 FIG. 7B is a schematic diagram that explains how 
an illumination light Source of another type transmits an 
optical Signal; 
0.026 FIG. 8 is a block diagram showing a control unit 
for controlling an illumination light Source and an informa 
tion-transmitting unit; and 
0.027 FIG. 9 shows a lighting apparatus having a laser 
for emitting visible laser beams and illustrates a region in 
which optical information can be received. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0028. A lighting communications system 1 according to 
the present invention will be described. The lighting com 
munications System 1 utilizes a lighting apparatus, which is 
an element of the lighting infrastructure, to accomplish 
optical communication. In the System 1, the lighting appa 
ratus performs not only its essential function of providing 
people with a “view field,” but also an additional function of 
achieving optical communication. 
0029 FIG. 1 shows a lighting communications system 1 
according to this invention. The lighting communications 
System 1 comprises an optical-information transmitting, 
lighting apparatus 2 and a mobile terminal 3. The lighting 
apparatus 2 can transmit optical information in the form of 
an optical Signal. The mobile terminal 3 can receive the 
optical Signal that the lighting apparatus 2 has emitted. 
0030 The mobile terminal 3 has a light-receiving unit 31 
and a display unit 32. The light-receiving unit 31 can receive 
the optical signal transmitted from the optical-information 
transmitting, lighting apparatuS 2. The display unit 32 can 
display to a user the information represented by the optical 
Signal. The mobile terminal 3 is, for example, a mobile 
telephone, a PDA (Personal Digital Assistants) or a laptop 
computer. The mobile terminal 3 may have a buzzer or an 
LED in addition to the display unit 32. In this case, the 
buzzer or LED can inform the user that the terminal 3 is 
receiving an optical signal from the optical-information 
transmitting, lighting apparatus 2. 
0031. The configuration of the optical-information trans 
mitting, lighting apparatus 2 will be described in detail. FIG. 
2A illustrates how a conventional lighting apparatus 100 
emits light. FIG. 2B shows how the optical-information 
transmitting, lighting apparatus 2 according to this invention 
emits light. As seen from FIG.2B, the conventional lighting 
apparatus 100 is a light Source that is designed to provide 
light (view field) only. In contrast, the optical-information 
transmitting, lighting apparatus 2 has not only an illumina 
tion light Source 4, but also an information-transmitting unit 
5. The information-transmitting unit 5 emits light intermit 
tently. Note that the illumination light source 4 is, for 
example, a fluorescent lamp, an incandescent lamp, an LED 
or an organic EL device. 
0.032 The optical-information transmitting, lighting 
apparatus 2 can be installed and replaced in the same way as 
any lighting apparatus generally and commonly used. It may 
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be used in place of the conventional lighting apparatus 100, 
to provide a region in which optical communication can be 
carried out. Like the conventional lighting apparatuS 100, 
the lighting apparatus 2 can be installed in various regions 
in our living Space. Thus, the lighting apparatus 2 can turn 
these regions into optical communications regions. It should 
be noted that the illumination light source 4 is not limited to 
a fluorescent lamp or an incandescent lamp, which is used to 
provide light (view field). Rather, the illumination light 
Source 4 may be an electric bulletin board or a light-emitting 
markers. 

0033. The information-transmitting unit 5 is a device 
mounted on the illumination light Source 4, to implement the 
Spatial transmission of optical information (i.e., optical data 
communication). The unit 5 is a combination of, for 
example, a Semiconductor laser and Some components. It is 
a multi-beam device that emits many beams of different 
wavelengths, thus achieving planar light-emission. More 
over, the information-transmitting unit 5 incorporates an 
integrated circuit (IC) that drives the laser (i.e., light Source) 
intermittently. 

0034 FIG. 3 is a block diagram representing the internal 
structure of the information-transmitting unit 5. The infor 
mation-transmitting unit 5 comprises a light Source Section 
12, a recording Section 11, a recording medium 6, and a 
control Section 10. The light Source Section 12 Supplies 
optical Signals. The recording Section 11 records optical 
Signals representing information. The recording medium 6 
Stores information from which optical Signals may be gen 
erated. The control section 10 controls the light source 
Section 12. The section 10 reads information from the 
recording Section 11 or the recording medium 6, generates 
optical Signals corresponding to the information and makes 
the light Source Section 12 to Supply the optical Signals. 

0035. The information-transmitting unit 5 further com 
prises a reading Section 61 for reading information from the 
recording medium 6 to change the information represented 
by optical signals. The recording medium 6 is, for example, 
a Semiconductor memory Such as a memory Stick. The 
information-transmitting unit 5 has an interface 7 for receiv 
ing the information represented by optical Signals Supplied 
from external devices. The interface 7 is, for example, a 
USB or a fiber connector. In the information-transmitting 
unit 5, the recording section 11 provided in the above 
mentioned IC records the optical signals Supplied from the 
external devices (e.g., information terminals and Servers) 
through the interface 7. Therefore, the user of the informa 
tion-transmitting unit 5 can change the information repre 
Sented by optical signals, in the same way as with personal 
computer. Note that the recording medium 6 and the reading 
Section 61 constitute an information-changing means and 
that the interface 7 and the recording section 11 constitute 
another information-changing means. It Suffices for the 
information-transmitting unit 5 to have at least one of these 
information-changing means. 

0036) The light source section 12 has a semiconductor 
laser or a quantum cascade laser, whose oscillation band 
ranges from the near-infrared band (780-nm) to the inter 
mediate far-infrared band (1.5-lim or more). A quantum 
cascade laser may be used, because it emits a very coherent 
beam that propagates Straight. Having either a Semiconduc 
tor laser or a quantum cascade laser, the Section 12 can emit 
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optical Signals that are more intensive and, hence, can be 
received more readily, than beams emitted from a Scattered 
light Source. The quantum cascade laser can emit a beam 
having a wavelength falling within the intermediate far 
infrared band (particularly, a region of 3 to 4 um or a region 
of 8 to 13 um). The intermediate far-infrared band is known 
as “window in the atmosphere.” Light having a wavelength 
within this band is scarcely absorbed by water vapor in the 
atmosphere. Thus, the use of this band makes it possible to 
SuppreSS the degradation of the optical Signal. This ulti 
mately accomplishes a long-distance, Spatial transmission of 
optical Signals. 

0037. The energy E of the light used in the spatial 
transmission is given: 

0.038 where h is Planck's constant, c is the velocity of 
light, and W is the wavelength of light used. 

0.039 Since the light source section 12 has a laser that 
emits a beam having a long wavelength falling within the 
range Specified above, the information-transmitting unit 5 is 
a device very Safe to the human eye. 
0040. The information-transmitting unit 5 may have a 
multi-beam laser device that comprises a plurality of lasers 
and emit a plurality of laser beams. The multi-beam laser 
device may be a multi-beam laser designed for use in 
high-Speed laser-beam printers or a two-wavelength laser 
designed to reproducing data from CDs or DVDs. Among 
the multi-beam laser devices available are one type that can 
emit a plurality of laser beams independently, and another 
type that can emit laser beams of different wavelengths, 
independently. 

0041 FIG. 4A is a schematic diagram that explains how 
one information-transmitting unit 51 provided in the optical 
information transmitting, lighting apparatus 2 emits a plu 
rality of laser beams. In this unit 51, the lasers are indepen 
dently driven, emitting parallel laser beams of the same 
wavelength. The more beams are emitted, the greater the 
amount of information will be transmitted. Thus, the infor 
mation-transmitting unit 51 can help to achieve high-speed 
optical communication involving a large amount of infor 
mation, Such as moving-picture data, as will be increasingly 
desired in the near future. 

0.042 FIG. 4B is a schematic diagram showing how two 
information-transmitting units 52 and 53, both provided in 
the optical-information transmitting, lighting apparatus 2, 
emit laser beams. As shown in FIG. 4B, the information 
transmitting unit 52 has lasers that emit beams having 
wavelength w1, whereas the information-transmitting unit 
53 has lasers that emit beams having wavelength 2. Hence, 
laser beams of one wavelength can convey information that 
cannot be conveyed by laser beams of another wavelength. 
Thus, the units 52 and 53 cooperate to accomplish high 
Speed optical communication involving a large amount of 
information. 

0.043 FIG. 5 is a schematic diagram explaining how one 
information-transmitting unit 54 provided in the optical 
information transmitting, lighting apparatus 2 emits a plu 
rality of laser beams. In this unit 54, the lasers are indepen 
dently driven, emitting parallel laser beams of different 
wavelengths. Thus, a single information-transmitting unit, 
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namely, the unit 54, works in the same way as the two units 
52 and 53 shown in FIG. 4B. The unit 54 can alone 
accomplish high-Speed optical communication involving a 
large amount of information. 
0044) The lasers used in the information-transmitting unit 
5 may be an IC element 81 shown in FIG. 6A or an IC 
element 82 shown in FIG. 6B. F.G. 6A is a Sectional view 
of the IC element 81 of the vertical cavity surface emission 
(VCSEL) type. The IC element 81 emits a laser beam in the 
direction of arrows. The IC element 81 is a laser comprising 
a Semiconductor wafer, a light-emitting layer and reflection 
layers. The light-emitting layer and the reflection layers are 
provided on the Semiconductor wafer, one laid upon another 
in a direction perpendicular to the Surface of the wafer. The 
IC element 81 emits light in this direction. It can emit light 
at a smaller power than the IC element 82 illustrated in FIG. 
6B. 

004.5 FIG. 6B is a sectional view of the IC element 82 
of the Fabry-Perot edge emitting (FP) type. The IC element 
82 emits laser beams in the directions of arrows. The IC 
element 82 is a laser comprising a Semiconductor wafer and 
Stripe-shaped light-emitting layers. The light-emitting layers 
are arranged in a direction parallel to the Surface of the 
Semiconductor wafer and have reflecting Surfaces each. 
Each light-emitting layer emits light from one end exposed 
at one Surface of the wafer, in a direction parallel to the 
surface of the wafer. The IC element 82 has small light 
emitting regions. Its light-emitting points can therefore be 
easily limited. Since the IC element 82 emits a plurality of 
laser beams, each independent of any other. Therefore, a 
plurality of light Sources need not be used in the informa 
tion-transmitting unit 5. This helps to make the unit 5 small 
and reduce the number of component thereof. 
0046) The optical-information transmitting, lighting 
apparatus 2 may have a laser or lasers of various types, 
including the above-mentioned two types. To Select one type 
for use in the optical-information transmitting, lighting 
apparatuS2, the operating characteristics of the various types 
available should be considered to determine which type 
Serves to manufacture the lighting apparatus 2 easily. Fur 
ther, a method of extracting light from the laser or lasers 
should be devised in view of the structure and internal 
configuration of the optical-information transmitting, light 
ing apparatuS 2. Thus, the lighting apparatus 2 can be a 
Small, high-performance apparatus. 

0047 Another type of the optical-information transmit 
ting, lighting apparatus 2 will be described. AS FIG. 7A 
shows, this lighting apparatus 2 has an illumination light 
Source 41 that is designed to apply “light.” The illumination 
light Source 41 intermittently emits light, thus transmitting 
an optical Signal. The light beam the illumination light 
Source 41 emits is incoherent. The amount of information 
that the illumination light Source 41 can transmit is limited. 
Nonetheless, the light it emits propagates by radiation, 
which is a characterizing feature of Scattered light. Incoher 
ent light beam can convey optical Signals in a broad region. 

0048 FIG. 7B shows still another type of the optical 
information transmitting, lighting apparatus 2. This lighting 
apparatus 2 has an illumination light Source 41 and an 
information-transmitting unit 5. The light Source 41 emits a 
coherent light beam. The information-transmitting unit 5 
emits a coherent light beam, too. Namely, both the light 
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Source 41 and the unit 5 emit an optical Signal. A coherent 
light beam can be detected, but in a limited region. Never 
theless, it can be detected in a broader region if it is 
combined with another coherent light beam. Incoreherent 
light beams have low intensity and can hardly be detected. 
Nonetheless, it can be detected if it is combined with a 
coherent light beam, thereby Suppressing a transmission 
error or noise of the optical Signal it conveyS. 

0049. Each of the illumination light sources 41 shown in 
FIGS. 7A and 7B must be used in combination with a 
control unit that drives the light source 41 intermittently. 
Such a control unit 20 is depicted in FIG.8. The information 
to be conveyed by an optical signal that the light Source 41 
should emit is recorded in a recording unit 21 or a recording 
medium 6. In accordance with this information, the control 
unit 20 intermittently drives the illumination light source 41. 
Thus driven, the light source 41 intermittently emits light. 
The control unit 20 may control not only the illumination 
light Source 41, but also the information-transmitting unit 5. 
The other components shown in FIG. 8, which are identical 
to those illustrated in FIG. 2, are designated at the same 
reference numerals and will not be described. 

0050 FIG. 9 depicts an optical-information transmitting, 
lighting apparatus 2 that has a visible-light laser 9 for 
emitting visible laser beams. FIG. 9 also illustrates a region 
in which optical information can be received. Most light 
Sources employed in optical communication emit light hav 
ing a wavelength in near-infrared band (780-nm) or a longer 
wavelength. The light they emit is therefore invisible to the 
human eye. Although the light any visible-light laser emits 
has a great energy, light invisible to the human eye is used 
in the present embodiment. Thus, the optical-information 
transmitting, lighting apparatus 2 of FIG. 9 is of So-called 
"eye-safe design,” not emitting light beams that are harmful 
to the human eye. 
0051. The use of the lighting communications system 1 
will be explained. The optical-information transmitting, 
lighting apparatus 2 can provide information in the form of 
advertisement, bulletin, memorandum, guidance and the 
like. Profit organizations, Such as companies, may use the 
optical-information transmitting, lighting apparatus 2 to give 
advertisement, merchandize-guidance, Service information 
and the like. Public institutions may utilize the lighting 
apparatus 2 to provide bulletins, guidance and information. 
People may use the apparatus 2 to give advertisement, Set up 
bulletins and disclose information Such as personal memos. 
0.052 The optical-information transmitting, lighting 
apparatus 2 that achieves optical communication may be 
installed in convenience Stores, on the platforms and wickets 
of railway Stations, in train cars, at the gates to buildings, in 
parking lots, on car headlights, on electric bulletin boards, 
and the like. 

0.053 Any lighting apparatuses apply light, providing 
“information from a view field.” From the “information in a 
View field, we can visually recognize the Space where he or 
She is and any object that exists in the Space. The optical 
information transmitting, lighting apparatus 2 gives a perSon 
the information about the place where he or she is and any 
object that is arranged in the place. 

0.054 If installed, for example, in a train car, on a 
platform of a Station or at an wicket thereof, the optical 
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information transmitting, lighting apparatus 2 can give 
people the information about the trains in Service and the 
information Suggesting how they may spend time efficiently 
in the trains. The information about the trains may include 
the data about the Station, Station yard guides, Sightseeing 
guides, the time table, delayed departures and arrivals, 
line-transfer guides, the time required to reach a specific 
destination, and the like. The information Suggesting an 
efficient use of time in the trains may be a list of books 
people may read in the trains and a list of games they may 
enjoy in the trains. Trains are means of transportation that is 
used by a great number of people at various ages. In View of 
this, the lighting apparatus 2 may provide advertisement at 
the request of enterprises and local governments. 

0055. If the lighting apparatus 2 is installed outdoors, for 
example on the Street, at the gate to a building or a parking 
lot, it can give information about the place where it is 
installed. The information may be the address of the place, 
the regulations valid in the place, the Security condition of 
the place, the details of the real estate available in the place, 
the rooms for rent, the guide to the parking lot, the guide to 
the nearest Station, or advertisement. 

0056. The optical-information transmitting, lighting 
apparatus 2 may be installed in a convenience Store. In this 
case, the lighting apparatus 2 can provide information about 
the Store and goods Sold in the Store, Such as data on other 
Stores, brand-new goods, the prices of the goods and the 
calories of foods. Further, the lighting apparatus 2 may 
display advertisement. If the lighting apparatus 2 is installed 
on car headlights, it may display the registered car number, 
the car-inspection record and the personal advertisement of 
the car owner. Suppose the lighting apparatus 2 is installed 
on an electric bulletin board. Then, it may display adver 
tisement, a guide to various Schools, or the like. 
0057) If the optical-information transmitting, lighting 
apparatus 2 is installed outdoors, the optical information it 
can provide will not be limited to advertisement. Rather, the 
lighting apparatus 2 can give information useful to the 
public, Such as Security conditions, warnings, guidance and 
the like. If the lighting apparatus 2 is installed in a house, it 
can give information shared by the family members, Such as 
important memos, the personal data about the family mem 
bers, Security conditions, and the like. 
0058 At present, people use lighting apparatuses day and 
night as means for providing “light.” The lighting apparatus 
gives light, thus giving us “information from a view field.” 
The optical-information transmitting, lighting apparatus 2 
according to this invention emits illumination light, trans 
mitting information Solves and meets the psychological 
questions and demands of a person who is going to do 
Something in the place where the light is available. That is, 
the illumination light is efficiently utilized, not only illumi 
nating things but also helping people achieve their desires. 

0059. The information that the optical-information trans 
mitting, lighting apparatus 2 transmits makes the people 
Staying near the apparatus 2 feel Safe and Satisfied. The 
lighting communications System 1 can be used in advertise 
ment business by Selling the optical-information transmit 
ting, lighting apparatus 2 or by offering places for installa 
tion of the lighting apparatus 2. Even an individual can use 
the lighting communications System 1 to transmit informa 
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tion, merely by replacing the existing lighting apparatus 
with the optical-information transmitting, lighting apparatus 
2. 

0060 A source of coherent light, such as a semiconductor 
laser, is indispensable to the lighting communications SyS 
tem 1 in order to accomplish Spatial transmission of infor 
mation. The Spatial transmission is attained by the use of a 
Source that emits long-wave light. Hence, a Source of 
long-wave light Source is indispensable to optical commu 
nication. This is why the technology pertaining to two 
wavelength laser or a multi-beam laser is applied in the 
present invention, to realize high-speed wireleSS communi 
cation. 

0061 The source of coherent light may be improved to 
emit light of longer wavelengths. The intermediate far 
infrared band (particularly, a region of 3 to 5 um or a region 
of 8 to 13 um), for example, has a part in which light is 
Scarcely absorbed by water vapor in the atmosphere. This 
part of the intermediate far-infrared band is known as 
“window in the atmosphere.” The use of the window of the 
atmosphere accomplishes a long-distance optical communi 
cation. 

0062) The intermediate far-infrared band includes an 
absorption region at which light is absorbed due to vibration 
or rotation of various gases. Light having a wavelength 
within this absorption region can therefore be used to detect 
gas absorption to the order of ppm (Parts Per Million). Thus, 
the concentration of gas in a house or a factory can be 
determined by measuring the amount of the light coming 
from the information-transmitting unit 5. This can provide 
information important to people in terms of Safety and 
health. 

What is claimed is: 
1. A communications System comprising: 
a communications lighting apparatus having a first light 

Source unit which emits illumination light and a Second 
light Source unit which transmits information in the 
form of an optical Signal; and 

a mobile terminal device which receives the optical Signal 
emitted by the Second light Source. 

2. A communications System according to claim 1, 
wherein the Second light Source unit has an emission band in 
the near-infrared band, the intermediate far-infrared band or 
a longer wavelength band. 

3. A communications System according to claim 1, 
wherein the Second light Source unit has at least two light 
Sources which intermittently emit light beams of the same 
wavelength, which are independent of each other. 

4. A communications System according to claim 1, 
wherein the Second light Source unit has at least two light 
Sources which intermittently emit light beams of different 
wavelengths, which are independent of each other. 

5. A communications System according to claim 1, further 
comprising a third light Source unit which emits a visible 
light beam indicating a region in which the optical Signal 
emitted from the Second light Source unit can be received. 

6. A communications System according to claim 1, 
wherein the first light Source unit intermittently emits an 
optical Signal in a predetermined pattern. 
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7. A communications System according to claim 1, 
wherein the mobile terminal device has optical-signal dis 
play means for displaying the contents of the optical Signal 
received. 

8. A communications lighting apparatus comprising: 

a first light Source unit which emits illumination light; and 

a Second light Source unit which transmits information in 
the form of an optical Signal. 

9. A communications lighting apparatus according to 
claim 8, which can be replaced by an existing lighting 
apparatuS. 

10. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has an emis 
Sion band in the near-infrared band, the intermediate far 
infrared band or a longer wavelength band. 

11. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has at least two 
light Sources which intermittently emit light beams of the 
Same wavelength, which are independent of each other. 

12. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has at least two 
light sources which intermittently emit light beams of dif 
ferent wavelengths, which are independent of each other. 

13. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has an end 
plane emission Semiconductor laser used as a light Source. 

14. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has a vertical 
plane emission Semiconductor laser used as a light Source. 

15. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit has a quantum 
cascade Semiconductor laser used as a light Source. 

16. A communications lighting apparatus according to 
claim 8, wherein the Second light Source unit is a combina 
tion of an end-plane emission Semiconductor laser, a verti 
cal-plane emission Semiconductor laser, and a quantum 
cascade Semiconductor layer. 

17. A communications lighting apparatus according to 
claim 8, further comprising a third light Source unit which 
emits a visible light beam indicating a region in which the 
optical Signal emitted from the Second light Source unit can 
be received. 

18. A communications lighting apparatus according to 
claim 8, further comprising a removable recording medium 
which stores information to be transmitted in the form of an 
optical Signal, and reading means for reading the informa 
tion Stored in the recording medium. 

19. A communications lighting apparatus according to 
claim 8, further comprising an information input Section for 
receiving from an external apparatus the information to be 
transmitted in the form of an optical Signal, and recording 
means for recording the information received by the infor 
mation input Section. 

20. A communications lighting apparatus according to 
claim 8, wherein the first light Source unit intermittently 
emits an optical Signal in a predetermined pattern. 


