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TECHNICAL FIELD
This invention relates to improvements in the art of optoelectronics, and more
particularly to an improved detector and detection method for lightwave signals,
especially infrared signals, in the presence of an ambient background of light energy such
as sunlight.

BACKGROUND

Until relatively recently, persons who are blind, have low vision or are learning
disabled or otherwise print handicapped are denied access and orientation that the general
population takeé for granted in every day life. Finding their way is a challenging event
often ending with asking strangers’ help. Whether getting on the right bus, finding a
restroom or a telephone, determiniﬁg directions to elevators or exits, crossing streets or
understanding directories in public places, these populations are placed at a great
disadvantage and often in danger. Directional "wayfinding” devices have not existed to
provide them the ability to "read and see" remote signs. |

In recent years an information and wayfinding system has been developed for
assisting blind, low-visioned and otherwise print-handicapped individuals. The system,
marketed under the trademark Talking Signs, consists of infrared transmitters and
receivers. Transmitters are placed on key signs in the envirdnment which continually
transmit the message of the sign. The receiver is carried by the person who activates it
when direction or information is desired.

Under many circumstances, the foregoing system provides excellent results in use.
However when used in the presence of an ambient background of light energy such as
sunlight,' difficulties may be encountered, such as difficulty or, possibly, inability to
detect the intended signal. Thus a need exists for a way of nullifying the adverse effect
of such background light energy so that detection units can be utilized effectively both
in the presence and in the absence of an ambient background of intense light energy such
as sunlight.
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transmtters and receivers. Transmtters are placed on key signs in the
envi ronnment which continually transmt the nessage of the sign. The

receiver is carried by the persoRuNpaARS OFPTEE INVENTION When direction or
information is desired. Under many circunstances, the foregoin gf\l/st em |
provi des excel | ent reskiens of jfs gmbodiments, this invention provides a portable direcfional receiver
which comprises a non-visual communicator (¢.g., a speaker), a self-contained source of
5 electrical energy, a detector for receiving a sensed continuous frequency modulated
infrared signal, and electronics converting said sensed signal into intelligible
coﬁm@caﬁon (e.g., speech) emanating from said communicator both in the presence
and in the absence of an ambient background of light energy. Such background energy
can even be sunlight.
10 Another embodiment provides a system which comprises:
a) an array of single channel emitters each of which delivers a continuous frequency
modulated infrared signal in the pattern of a cone having a beam width in the
range of about 10° to about 50° at a modulated frequency of 25 KHz with 2 6
KHz band width and having an infrared carrier frequency in the range of 850 to
15 950 nanometers; and
b) a portable directional receiver which comprises a non-visual communicator (e.g.,
a speaker), a self-contained source of electrical energy, first means for detecting,
receiving and converting said continuous frequency modulated infrared signal into
intelligible speech or other non-visual intelligible means of communication from
20 said communicator, and second means for nullifying the adverse effect of ambient
background light energy, including sunlight.
These and other embodiments and features of this invention will be still further

apparent from the ensuing description, appended claims and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a block diagram of a typical front end (signal sensing and receiving
portion) of a receiver of this invention;
Fig. 2 is a block diagram of a means in the receiver for filtering and detecting the
received signal and for squelching interference from ambient background noise;
Fig. 3 is a detailed schematic diagram of the electronics of the front end of a
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Figs. 4A, 4B and 4C, taken together, are a detailed schematic diagram of the
electronics of a means in the receiver for filtering and detecting the received signal and
for squelching interference from ambient background noise.

DESCRIPTION OF PREFERRED EMBODIMENTS

The receivers of the invention are especially adapted for use with an array of
single channel emitters each of which delivers a continuous frequency modulated infrared
signal in the pattern of a cone having a beam width in the range of about 10° to about
50° at a modulated frequency of 25 KHz with a 6 KHz band width and having an
infrared carrier frequency in the range of 850 to 950 nanometers. These emmitters.can be
placed at suitable locations so that a sight-impaired user of the receiver can sense the
signal and be led to the desired location by intelligible communication generated in the
receiver.

The non-visual communicator of the directional receiver can be of various types
such as a Morse code cell, a tactile braille communicating device or any other
electromechanical conversion device. Preferably however it is a small audio speaker or
earphone system. When the communicator is an audio or earphone speaker system, the
electronics of the receiver converts the sensed signal into intelligible speech emanating
from the speaker system by converting the signal into an amplified time-varying detector
signal photocurrent and delivering the amplified photocurrent to the speaker system to
actuate the same.

As the self-contained source of electrical energy, the receiver will usually include
one or more small electrical batteries. However, a suitable photovoltaic cell system for
converting light energy into electrical energy for the receiver may be employed.

Referring now to Figure 1, a signal from the array of single channe] emitters
combined with ambient background radiation is received by primary PIN detector, D1.
A auxiliary PIN detector, D2, receives ambient background radiation and cancels the
ambient noise signal from primary PIN detector, D1, using active sink network of Q1.
In essence, shot noise current due to the main PIN photodiode, the active sink and the
auxiliary PIN photodiode are non-coherent and sum root mean square, while signal
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In one of its enbodinents, this invention provides a portable directional
recei ver which conprises a non-visual comrunicator (e.g., a speaker), a

sel f-contai ned source of 5 el ectrical energy, a detector for receiving a
sensed contWR3HMS6Y r equency nodul ated infrared signal, anBCEDS%1P%hi cs
converting said sensed signal into intelligible comunication (e.qg.,

speech) emanating from said comuni cator both in the presence and in the
absence of an anbi ent background of |ight energy. Such background energy

can even be sunlight. 10 ) Anqt her odi.nment proyides syst.em
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a cone having a beamwi dth rn the range of about 10[err] to about 50 at a .

nodul at ed fr equeBagiodipdexdoermpt ogntribute ® ReRCtyg NNk FumeRt andsl bereei deps a9t produce
infrared carrier G ROuPEeY nbite ifhe 280G PROddvRe of the figures thus utilizes a circuit
5 topology in which the main PIN photodiode, D1, is operated in the reverse bias or

photoresistive mode and the auxiliary PIN photodiode, D2, is operated in the photovoltaic

mode. The active sink is typically a plurality of semiconductor devices such as

transistors or integrated circuits. Further signal -conditioning and amplification is

provided by input stage Q2, cascode output Q3 and impedance converter Q4,

10 respectively. ,

The output from the impedance converter, Q4, is then directed to the TRF FM
receiver of Figure 2. The resulting signal is conditioned by active bandpass filter/gain
stage U2, limiter U3, and discriminator network made up of -L2, C19, D2, L3, C23, and
D3 (see Figure 4A) which produces a demodulated audio signal. The demodulated audio

15 signal is further conditioned by the audio impedance convertor and noise squelch
bandpass filter/amplifier network of Q1 (see Figure 4B for details of the network). Two
signals are generated by the network of Q1 of Figures 2 and 4B.

The first signal from Q1 of Figures 2 and 4B is a noise squelch signal which is
directed via potentiometer R23 to the noise rectifier/filter/DC switch U4, D4, Q2, D5,

20 and D6 (see Figures 4B and 4C for details of this network). The output of the noise
rectifier/filter/DC switch which delivers the noise squelch level is then directed to the
audio output amplifier US.

The second signal from Q1 of Figures 2 and 4B is directed to a level range select
network via potentiometer R32. The output from the level range select network is then

25 directed to the audio output amplifier US. The output from the audio output amplifier
U5 is then used to actuate the speaker or other non-visual communicator.

Complete details concerning the electronic circuitry referred to in Figures 1 and
2 are set forth in Figures 3 and 4A-4C, respectively.

A feature of this invention is that the electronics includes an active sink (e.g.,

30 broad band semiconductor devices) for ambient light-induced steady-state detector photo-
current which effectively removes the noise of ambient background noise resulting from

- REGTIFIED SHEET (RULE 91)
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whi ch conprises a non-visual comrunicator (e.g., a speaker), a
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portiqQn) of a recqhe/fesepte b Sedd @R pidfocurrent. In doing so the device in the form depicted
in the figures converts the sensed signal from the array of single channel emitters into

¢ 5 intelligible speech emanating from the speaker by converting the signal into an amplified

time-varying detector signal photocurrent and delivering the amplified photocurrent to the

speaker to actuate the same.

This invention is susceptible to considerable variation in its practice. Therefore

the foregoing description is not intended to limit, and should not be construed as limiting,

10 the

invention to the particular forms of the invention described with reference to the

Drawings. Rather, what is intended to be covered is as set forth in the ensuing claims

and the equivalents thereof permitted as a matter of law.



Fig. 2 is a block diagramof a means in the receiver for fll:llmllmmﬂllgulm““l
detecting the received signal and for squelching interference "o LL.
background noise; Fig. 3 is a detailed schematic diagram of fhe‘el'ectr ofics
of the frontWeAH266% a 2 WO 97/ 02669 _ PCT/US96/10900
PCT/ US96/ 10900 typical receiver of this invention; and Figs. 4A 4B and 4C,
taken together, are a detailed schematic diagramof the electronics of a
means in the receiver for filtering and detecting the received signal and
for squelching interference from anbi ent background noi se.

What is Claimed is:

1 1. A portable directional receiver which comprises a non-visual communicator, a
2 self-contained source of electrical energy, a detector for receiving a sensed
3 continuous frequency modulated infrared signal, and electronics converting said
4 sensed signal into intelligible non-visual communication emanating from said
5 communicator both in the presence and in the absence of an ambient background
6 of light energy.
1 2. A receiver according to Claim 1 wherein said receiver is effective as the sensed
2 signal approaches the shot noise detection limit of a PIN photodiode in the
presence of a steady state photocurrent.

1 3. A receiver according to Claim 1 wherein said communicator is an audio or
2 earphone speaker system and said electronics converts said sensed signal into
3 intelligible speech emanating from said speaker system by converting said signal
4 into an amplified time-varying detector signal photocurrent and delivering said
5 amplified photocurrent to said speaker system to actuate the same.
1 4. A receiver according to Claim 3 wherein said electronics includes an active sink
2 for ambient light-induced steady-state detector photocurrent.

5. A receiver according to Claim 4 wherein said active sink comprises broad band
2 semiconductor devices.

6. A receiver according to Claim 5 wherein said semiconductor devices are included
2 within an integrated circuit.
1 7. A receiver according to Claim 1 wherein communicator is an audio speaker.
1 8. A portable directional receiver which comprises a speaker, a self-contained source
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the invention are especially adapted for use with an arr

channel emtters each of which-delivers a continuous frequency nodul at ed
infrared siwodoede t he pattern of a cone having a beam w @tivosssibde r ange
of about 10 to about 50[err] at a nodul ated frequency of 25 KHz with a 6
KHz band w dth and having an 10 infrared carrier frequency in the range
of 850 to 950 nanoneters. These emitters can be placed at suitable

| ocations so that a sight-inpaired user of the receiver can sense the
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devi ce. Pref erabl y however audi 0 speaker
5 emanatmg from sa1d speaker, and a PIN photodiode operated in the photovoltaic

? 6 mode for nullifying ambient light-induced steady-state detector photocurrent
7 derived from ambient background light energy.

9. A system which comprises:

a) an array of single channel emitters each of which delivers a continuous frequency
modulated infrared signal in the pattern of a cone having a beam width in the
range of about 10° to about 50° at a modulated frequency of 25 KHz with a 6
KHz band width and having an infrared carrier frequency in the range of 850 to
950 nanometers; and

b) a portable directional receiver which comprises a non-visual communicator, a self-

contained source of electrical energy, first means for detecting, receiving and
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converting said continuous frequency modulated infrared signal into intelligible

Pt
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non-visual communication emanating from said communicator, and second means

P
[

for nullifying the adverse effect of ambient background light energy.

10. A system according to Claim 9 wherein said first means comprises (i) a PIN
photodiode opcratéd in the photoresistive mode for detecting and receiving said
continuous frequency modulated infrared signal, and (ii) electronics converting
said sensed signal into intelligible speech emanating from said speaker, and
wherein said second means comprises a PIN photodiode operated in the
photovoltaic mode for nullifying ambient light-induced steady-state detector

~ N W AW N e

photocurrent derived from ambient background light energy including sunlight.
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using ackive sinks
3 continuous frequency modulated infrared signal, and electronics comprising an

active sink for ambient light-induced steady state detector photocurrent, a primary
PIN photodiode operated in the photoresistive mode, and a secondary PIN
photodiode operated in the photovoltaic mode, said electronics converting said
sensed .signal into intelligible non-visual communication emanating from said

communicator both in the presence and in the absence of an ambient background

O 0 N N U A

of light energy, and said receiver being effective as said sensed signal approaches
10 the shot noise detection limit of said primary PIN photodiode in the presence of
11 a steady state photocurrent.

3. A receiver according to Claim 1 wherein said communicator is an audio or
earphone speaker system and said electronics converts said sepsed signal into
intelligible speech emanating from said speaker system by converting said signal
into an amplified time-varying detector signal photocurrent and delivering said

Wh W N -

amplified photocurrent to said speaker system to actuate the same.

A receiver according to Claim 3 wherein said active sink comprises broad band

y—t
hd

2 semiconductor devices.

6. A receiver according to Claim 5 wherein said semiconductor devices are included

2 within an integrated circuit.
1 7. A receiver according to Claim 1 wherein said communicator is an audio speaker.

8. A portable directional receiver which comprises a speaker, a self-contained source
2 of electrical energy, a detector comprising a PIN photodiode operated in the

photoresistive mode for receiving a sensed continuous frequency modulated
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In essence, shot noise current due to the main PIN phot odi itﬂ"gﬂuﬂﬂ |llt&["|
sink and the 30 auxiliary PI'N photodi ode are non-coher L Dot
mean square, while signal 3 WO 97/ 02669

PCT/ US96/ 10RP70%6? ents from the main and auxiliary PIN pROT®Sdadms ar e
coherent and sumdirectly. Further, over a given design range, the steady
state photocurrent of the auxiliary PIN photodi ode does not contribute to
the active sink current and, hence, does not produce additional shot noise
in the active sink. The device of the figures thus utilizes a circuit 5

t opol ogy i n 4hich t heinfrared sigopl. sirstrericoepaverting s3id sensed signal inta intplligible,speeck

bi.as or 5 emanating from said speaker, and a PIN photodiode operated in the photovoltaic
. 6 mode for nullifying ambient light-induced steady-state detector photocurrent
7 derived from ambient background light energy.
1 9. A system which comprises:
2 a) an array of single channel emitters each of which delivers a continuous frequency
3 modulated infrared signal in the pattern of a-cone having a beam width in the
4 range of about 10° to about 50° at a modulated frequency of 25 KHz with a 6
5 KHz band width and having an infrared carrier frequency in the range of 850 to
6 950 nanometers; and
7 b) a portable directional receiver which comprises a non-visual communicator,.a self-
8 contained source of electrical energy, first means for detecting, receiving and
9 converting said continuous frequency modulated infrared signal into intelligible
10 non-visual communication emanating from said communicator, and second means
- 11 for nullifying the adverse effect of ambient background light energy, said second
12 means further comprising an active sink for ambient light-induced steady state
13 detector photocurrent and a PIN photodiode operated in the photovoltaic mode.
1 10. A system according to Claim 9 wherein said first means comprises a PIN
2 photodiode operated in the photoresistive mode for detecting and receiving said
continuous frequency modulated infrared signal.
11. A system according to Claim 10 wherein said first means converts said signal into
2 intelligible speech.
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phot oresi stive node and the auxiliary PI'N photodiode, D2, is operated in
t he photovol taic node. The active sink is typically a plurality of

sem conduct or devices such as transistors or integrated circuits. Further
si gnal condi wiome2g9 and anplification is provided by input peragss/ Qo
cascode output B and i npedance converter 4, 10 respectively. The

out put fromthe inpedance converter, 4, is then directed to the TRF FM
receiver of Figure 2. The resulting signal is conditioned by active

bandpass filter/gain stage U2, limter U3, and discrimnator network nade
up of L2, Cl19, D2, L3, C23, and D3 (see Figure 4A) which produces a
denodul at ed audi o signal. The denodul ated audi o 15 signal is further

conditioned by the audi o i npedance convertor and noi se squel ch bandpass
filter/anplifier network of QL (see Figure 4B for details of the network).
Two signals are generated by the network of QL of Figures 2 and 4B.
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The first signal fromQL of Figures 2 and 4B is a noi se squel ch signa
which is directed via potentioneter R23 to the noise rectifier/filter/DC
switch W, D4, @, D5, 20 and D6 (see Figures 4B and 4C for details of
t hi s net wor RYOIWRE6%ut put of the noise rectifier/filter/ DPCHDS96MO9%NI ch
delivers the noise squelch level is then directed to the audi o out put
anplifier Us. The second signal fromQL of Figures 2 and 4B is directed to
a level range select network via potentioneter R32. The output fromthe

| evel range select network is then 25 directed to the audi o out put
anplifier Us. The output fromthe audio output anplifier U5 is then used to .
actuate the speaker or other non-visual comunicator. Conplete details
concerning the electronic circuitry referred to in Figures 1 and 2 are set
forth in Figures 3 and 4A-4C, respectively. A feature of this invention is
that the electronics includes an active sink (e.qg.,
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30 broad band sem conductor devices) for anbient |ight-induced

st eady-state detector photo- current which effectively renoves the noise of
anbi ent background noi se resulting from4 WO 97/ 02669

PCT/ US96/ 109007/a26&9 ent background of |ight energy such asPGUSIsANME The
device is therefore capable of detecting a signal that approaches the shot
noi se detection limt of a PIN photodiode in the presence of a steady state
photocurrent. In doing so the device in the formdepicted in the figures
converts the sensed signal fromthe array of single channel itters into 5
intelligible speech emanating fromthe speaker by convertingghe signal
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time-varying detector signal photocurrent and delivering the anplified

phot ocurrent to the speaker to actuate the sanme. This invention is
susceptible to considerable variation in its practice. Therefore the

f oregoi ng dWOA?P366% on i s not intended to linit, and shoul BCHES6e908 oNSt r ued
as limting, 10 the invention to the particular fornms of the invention
described with reference to the Drawi ngs. Rather, what is intended to be
covered is as set forth in the ensuing clains and the equival ents thereof

permtted as a matter of law. 5 VWhat is Clained is:
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1 1. A portable directional receiver which conprises a non-visual

comuni cator, a 2 sel f-contai ned source of electrical energy, a
detector for receiving a sensed 3 conti nuous frequency nodul at ed
i nfrared sivwmen/g266and el ectronics conprising an 4 PCTAIS96/4090651 nk f or

anbient |ight-induced steady state detector photocurrent, a primary 5
PI N phot odi ode operated in the photoresistive node, and a secondary PIN 6
phot odi ode operated in the photovoltaic node, said el ectronics converting

said 7 sensed signal into intelligible non-visual comrunication
emanating fromsaid 8 - communi cator both in the presence and in
t he absence of an anbi ent background 9 of |light energy, and said
recei ver being effective as said sensed signal appr&aches 10 = t he
shot noise detection linit®of said primary PI§ phot 8di ode in the @resence
of 11 a steady sgate photocurrent. } . A recei
according to Cdaim 1 \/\h%‘g—;l n said communi cag®r is—adhaudio or
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2 ear phone speaker system and said el ectronics converts said
sensed signal into 3 intelligible speech emanating from said
speaker system by converting said signal 4 into an anplified
time-varyi mgoomd26sst or si gnal photocurrent and del i veri ng RCR/ES96/10900
anplified photocurrent to said speaker systemto actuate the sane. 1 5.
A receiver according to Caim3 wherein said active sink conprises broad
band 2 sem conduct or devices. 1 6. A receiver according to
Claim5 wherein said sem conductor devices are included 2 W t hin
an integrated circuit. 1 7. A receiver according to Claim1 wherein
said communi cator is an audi o speaker. 1 8. A portable directional
recei ver which conprises a speaker, a self-contained source 2 ¢ of
el ectrical energy, a detector conprising a PIN photodi ode operald in the 3
phot'or esi stive node for receiving a sensed conti nuous frequencyﬁ?ndulated
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S o ATRMMIRRE™ " © ST AR 96T,

p oto |ode opertat &d i n the photovoltaic 6 997
anbi ent |ight-induced steady-state detector phot ocurrent 7
derived from anbi ent background |ight energy. 1 9. A system whi ch
conprises: 2. a) an array of single channel emtters each of which
del i vers a coMhahisdulaimedeisuency 3 nmodul.ated infrared signal in
the pattern of a cone having a beamwi dth in the 4 range of about
10 to about 50 at a nodul ated frequency of 25 KHz with a 6

1 1. A portable directional receiver which comprises a non-visual communicator, a

self-contained source of electrical energy, a detector for receiving a sensed
continuous frequency modulated infrared signal, and electronics comprising an
active sink for ambient light-induced steady state detector photocurrent, a primary
PIN photodiode operated in the photoresistive mode, and a secondary PIN
photodiode operated in the photovoltaic mode, said electronics converting said
sensed signal into intelligible non-visual communication emanating from said

communicator both in the presence and in the absence of an ambient background

O 00 ~1 O U B W N

of light energy, and said receiver being effective as said sensed signal approaches

10 the shot noise detection limit of said primary PIN photodiode in the presence of
- 11 a steady state photocurrent.
1 3. A receiver according to Claim 1 wherein said communicator is an audio or
2 earphone speaker system and said electronics converts said sensed signal into
3 intelligible speech emanating from said speaker system by converting said signal
4 into an amplified time-varying detector signal photocurrent and delivering said
5 amplified photocurrent to said speaker system to actuate the same.
1 5. A receiver according to Claim 3 wherein said active sink comprises broad band
2 semiconductor devices.
1 6. A receiver according to Claim 5 wherein said semiconductor devices are included
2 within an integrated circuit.
1 7. A receiver according to Claim 1 wherein said communicator is an audio speaker.
1 8. A portable directional receiver which comprises a speaker, a self-contained source
2 of electrical energy, a detector comprising a PIN photodiode operated in the
3 photoresistive mode for receiving a sensed continuous frequency modulated

ARENUEL SHEET



h and having an infrared carFi\erluSqugk/ JnOt?ﬁU
'range Ofnwm‘ﬂ“ “‘mﬂm 950 nanoneters; and 7 a: -por’egeh 1 y
di rection f ecel Ver swhirch conprises a non-visual co '(b’r’*‘ U ?\l 897
cont ai ned source of electrical energy, first neans f or det ecting, receiving
and 9 converting said continuous frequency nodul ated infrared
signal igto intel lipgirbd §1gi11£l electronics coxﬂ)@ﬂm 'S%Hﬁéenmﬁil GAto! iRfR1IBTRE abéded
fromsaid conmuni cator, and second neans for nullifying the
adver se %ffect of emﬁbatmgtfmmsklgrsocakdr | dnghet Pﬁ‘hphqydwétaoptrmmndle]mlOtOVOItalC

means further conprisi ctive,sink.for anmbjent. light-induced stead
state 19 "Whoge: B2 Sfifirg Gt e ib R AR AR FRp BEEREN
the photpovol tai c @efeed from ambidfl-backghosBShigneacigyr ding to C aim9 wherein

said first means conprises a PIN 2 phot odi ode operated in the
phot oresi stive node for detecting and receiving said 3 cont i nuous
frequengy nmodul at adqJ i dhGE SndRks:
2 a) an array of single channel emitters each of which delivers a continuous frequency
3 modulated infrared signal in the pattern of a cone having a beam width in the
4 range of about 10° to about 50° at a modulated frequency of 25 KHz with a 6
5 KHz band width and having an infrared carrier frequency in the range of 850 to
6 950 nanometers; and
- 7 b) a portable directional receiver which comprises a non-visual communicator, a self-
N 8 contained source of electrical energy, first means for detecting, receiving and
9 converting said continuous frequency modulated infrared signal into intelligible
10 non-visual communication emanating from said communicator, and second means
11 for nullifying the adverse effect of ambient background light energy, said second
12 means further comprising an active sink for ambient light-induced steady state
13 detector photocurrent and a PIN photodiode operated in the photovoltaic mode.
1 10. A system according to Claim 9 wherein said first means comprises a PIN
2 photodiode operated in the photoresistive mode for detecting and receiving said
3 continuous frequency modulated infrared signal.
1 11. A system according to Claim 10 wherein said first means converts said signal into
2 intelligible speech.
7
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11.
converts said signal

into 2

A system according to C aim10 V\/nereﬂ,ﬁ'\s';é‘i d'first means

intelligible S”W' 7
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(57) Abstract

Described is a portable directional receiver (fig. 2). It comprises a non-visual communicator, a self-contained source of electrical
energy, a detector (D1) for receiving a sensed continuous frequency modulated infrared signal, and electronics (Q2, Q3, Q4) converting the
sensed signal into intelligible non-visual communication emanating from the communicator both in the presence and in the absence of an
ambient background of light energy, such as sunlight. The device is adapted for use by the visually impaired in finding desired locations
from which suitable modulated infrared signals are continuously emitted.




