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(57) Abstract

A method and apparatus for detecting the presence of fish and other underwater objects includes a fish attractor (9) and an underwater
sensor assembly (13) coupled to the fish attractor. The underwater sensor assembly measures and senses under water factors related to fish
catching conditions proximate the lure (9). The sensor assembly transmits signals corresponding to such factors to an above water circuit
(12) which provides an output signal. In addition to, or in place of, the underwater sensor assembly, one or more vibration sensors (260)
are mounted on a fishing rod (252) or outrigger pole (278) to detect fishing line vibration or rod movement. In other embodiments, remote
activity sensing includes placing a sensor (260) directly on a fishing line (258) or downrigger line (279).
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REMOTE ACTIVITY SENSING SYSTEM

CROSS-REFERENCE TO RETLATED APPLICATIONS
The instant invention is a continuation-in-part of co-
pending and commonly-assigned Patent Application Serial No.
08/090,813, filed July 13, 1993.

FIEID OF THE INVENTION
This invention relates to detection systems, and more

particularly to remote activity sensing.

BACKGROUND OF THE INVENTION

As known in the art, one obstacle to catching a fish
using a fishing line having a lure or bait and hook coupled
thereto is detecting if and when a fish strikes at the lure
or bait. The objective of strike detection is for an angler
to take quick action such as "setting" the hook or releasing
tension on the line such that the fish may swim away with the
lure or bait and not feel the unnatural tension of a fishing
line. Once the fish has engulfed, or swallowed the bait and
is unaware of any unnatural tension, the hook may be "set."
Thus, it is desirable for an angler to detect the presence
of a fish near the fishing lure or bait.

As is also known, there exist several techniques to
detect a fish strike. One approach to detecting a fish
strike is to attach a bobber to the fishing line. The bobber
is attached to the fishing line such that the bobber floats
on the surface of the water with at least a portion of the
bobber in the angler’s view. The angler observes the
movement of the floating bobber to detect a fish strike. The
floating bobber submerges when a fish swallows or strikes at
the fishing lure or bait. Thus, after such an indication the
angler may set the hook.
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Another approach to detect a fish strike is for the
angler to observe the movement of the fishing line or fishing
rod. That is, the angler observes the movements of the
fishing line or the tip of the fishing rod as an indication
of a fish strike. Thus, when the angler observes such
movement, the angler may set the hook. '

Each of the above mentioned strike detection techniques
however, requires the transfer of physical energy from the
fish’s contact with the lure or bait through the fishing line
to indicate a strike. The energy propagates along the
fishing line through physical movement of the fishing line.
That is, the energy mechanically propagates along the fishing
line.

However, those strike detection techniques which rely
on mechanical propagation of the energy produced by a fish’s
strike along the fishing line have several problems. First,
in some instances the fish may not strike the lure with
sufficient energy to cause a physical movement of the fishing
line. Thus, an angler would be unaware of the presence of
the fish near the lure.

Second, the fish may strike the 1lure with energy
sufficient to move the submerged portion of the fishing line,
however, the energy propagating along the submerged portion
of the fishing line may attenuate such that no indication
above the surface of the water results. That is, neither the
bobber, the above water portion of the fishing line or the
fishing rod tip move in response to the fish strike. Thus,
the angler again may be unaware of the presence of the fish
near the lure.

Third, effective mechanical‘propagation of a fish strike
down the fishing line generally occurs only in about one-half
of the possible directions in which a fish may strike a lure
in the water. for example, if a fish is swimming away from
the angler, a strike may generally be detected by observing
the movement of the fishing 1line or fishing rod tip.
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However, if a fish is swimming toward the angler it is
relatively difficult to detect a strike.

Furthermore, environmental factors such as wind blowing
on a fishing line results in physical movement of the fishing
line which may mimic and mask the movement of the fishing
line due to underwater fish strikes. Thus, in such
environmental conditions, it is relatively difficult to
detect a fish strike.

Moreover, other factors including but not limited to the
softness of the fishing 1line in combination with the
stiffness of the fishing rod make detecting fish strikes
difficult even under favorable environmental conditions.
Further, efficient transfer of mechanical energy along the
fishing line requires that a level of tension on the fishing
line be maintained between the lure and the angler. This
significantly decreases the natural appearance and behavior
of the bait. When a fish senses such unnatural bait
appearance and behavior due to tension in the fishing line,
or when the fish senses pressure in his mouth, the fish may
spit out or refuse to strike at the lure.

Due to the above-described difficulties in detecting a
strike at an appropriate instant, many angiers would
appreciate an apparatus that would overcome these
difficulties. '

SUMMARY OF THE INVENTION

‘In accordance with the present invention, a detection
system includes a fish attractor, a sensing device coupled
to the fish attractor, a transmission device coupled to the
sensor and a detector, coupled to sensing device wherein the
detector is disposed above water proximate an angler to
receive information from the transmission device. With this
particular arrangement, a system to detect the presence of
a fish proximate the lure is provided. The fish attractor
may be provided for example as a fish lure or bait. The
sensing device coupled to the fish attractor alerts the
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angler to the presence of a fish without the need to risk
losing a fish due to unnatural tension in the fishing line.
The lack of need to keep a taut line between the angler and
the fish attractor to detect a strike will significantly
increase the natural look and feel of the fish attractor and
reduce the incidence of fish spitting out the fish attractor
due to unnatural line tension. The sensing device maximizes
the ability of the angler to detect fish strikes which would
generally not be detectable using conventional fishing
techniques. Thus, the sensing device minimizes the problems
in detecting strikes. The sensor assembly may be provided
to detect strikes and may also provide information on lure
operation and environmental conditions in the region near the
lure. Thus, the sensor assembly may act as a data collection
system. The system may be used to collect data and may also
be used to correct data. The data may then be analyzed and
used to alter 1lure behavior or to provide probability
estimates of preferred fish-catching locations and times.
In accordance with a further aspect of the present
invention, a fishing 1lure includes a waterproof housing
having at least one sensor device coupled thereto. With this
particular arrangement, a fishing lure for detecting the
presence of underwater objects proximate the 1lure is
provided. The sensor device may be provided, for example,
as an underwater microphone or an underwater camera. The
fishing lure may also be used to collect data and transmit
or record such data to a receiver. The fishing lure may also
include means for underwater locomotion. The fishing lure
may also include means to detect and record motion, light,
sound, or any other external condition. The fishing lure may
also include means for changing behavior, appearance, sound
or smell of the fishing lure. Thus the fishing lure may alter
or modify its behavior, appearance, sound or smell in
response to changing conditions such as environmental

conditions surrounding the fishing lure.
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In accordance with a further aspect of the present
invention, a fishing line includes at least one inner line,
for transmission of signals and an outer line, disposed about
the inner line. With this particular arrangement a fishing
line which may be used as a transmission line over which
signals between an underwater device and an above water
device may be transmitted is provided. The at least one
inner line may be provided as a conductive line and the outer
line may be provided either as a braided outer line or a
unitary line having a cavity along a central longitudinal
axis thereof. The underwater device may be provided, for
example, as a sensing device such as a microphone or a
camera. The above water device may be provided as a detector
or a receiver.

In accordance with a further aspect of the present
invention, a fishing reel includes a reel frame and a spool
disposed on the reel frame. A housing is disposed on a
frontal portion of the reel frame. Disposed in the housing
is a receiver circuit and a transmitter circuit. With this
particular arrangement, a fishing reel having a transceiver
assembly disposed therein is provided.

In accordance with a further aspect of the present
invention, a transceiver collar includes a collar having at
least one cavity disposed therein. Disposed in the cavity
of the collar is a receiver.. With this particular
arrangement, a transceiver collar which may be removably
coupled to a fishing reel is provided. The collar may be
provided having a C-shaped cross section and may be provided
from a relatively flexible material. The material from which
the collar is provided is selected such that the collar is
flexible to the extent that the collar may be disposed about
a spool portion of a fishing reel. The receiver disposed in
the collar receives signals from an underwater sensor
assembly disposed in a region near the fishing lure. The
receiver may optionally provide such signals to an amplifier
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disposed in the collar which transmits amplified signals to
an output display or other suitably selected output device.

In yet another embodiment of the invention, remote
activity sensing, such as lure movement indicative of a fish
strike or collision with an object, is monitored remotely
from the lure by an amplification system. The amplification
system can include a sensor mounted on a fishing rod or an
outrigger pole, wherein the sensor is adapted to detect
movement of fishing line, as well as movement of the bole or
rod, to provide an output signal to a signaling device.
Alternatively, the sensor can be directly affixed to a line
to monitor its vibrations. Signaling devices compatible with
the invention provide, alone or in combination, an audible,

visual, or tactile signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features of this invention, as well as the
invention itself, may be more fully understood from the
following detailed description of the drawings in which:

Fig. 1 is a block diagram of an under water detection
system;

Fig. 2 is a block diagram of a sensor assembly;

Fig. 3 is a block diagram of a sensor/lure assembly;

Fig. 3A 1is a diagrammatic view of a sensor/lure
assembly;

Figs. 4, 4A, 4B, 4C, and 4D illustrate various
embodiments of a fishing lure having at least one integrated
detector therein;

Fig. 5 1is a diagrammatic view of a fish detection
systen;

Fig. 6 is a diagrammatic view of a detection system
having a transmission line between the detector assembly and
a receiver;

Fig. 7 is a perspective view of a fishing/transmission
line having a braided outer line;
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Fig. 7A is a perspective view of a fishing/transmission
line having a unitary outer line;

Fig. 8 is a diagram of a fish detection system including
a casting reel;

Fig. 9 is a fish detection system having a
detector/power source disposed in a fishing reel;

Figs. 97, 9B, and 9C illustrate various embodiments of
a transceiver collar;

Fig. 10 depicts a fishing reel having a
receiver/transmitter assembly mounted thereon;

Fig. 11 is a flow diagram of the operating steps of a
fish detecting systemn;

Fig. 12 is an output monitor having a plot of integrated
data provided from a detection system which may be of the
type described in conjunction with Fig. 1;

Fig. 12a 1is a diagrammatic view of a sensor/lure
assembly which may be used to provide data to the output
monitor of Fig. 12;

Fig. 13 illustrates a fishing rod having a sensor
thereon for monitoring fishing line movement and vibration;

Fig. 14 depicts an embodiment of the fishing rod of Fig.
13 having an isolated rod tip sensor;

Fig. 15 shows a sensor secured directly to a fishing
line;

Fig. 16 illustrates the line mounted sensor of Fig. 15
associated with a downrigger that also has a line mounted
sensor; and

Fig. 17 is a top plan view of a boat having remote
activity sensors on outrigger poles.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to Fig. 1, a detection system 10 includes
an underwater portion 11 and an above water portion 12. The
underwater portion includes a lure 9 coupled to a sensor
assembly 13. The sensor assembly 13 may be provided as a
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piece separate from the lure or alternatively the sensor
assembly may be provided integral with the lure 9.

The sensor assembly 13 includes a waterproof housing 14.
One or more sensor devices 15a - 15N generally denoted 15 may
be disposed in a «cavity 14a of the housing 14 or
alternatively the sensor device 15 may be disposed on an
exposed outer surface of the housing 14. In the case where
the sensor device 15 is disposed on an outer surface of the
housing 14, the sensor device 15 should preferably be
provided as a watertight device and may be coupled to an
aperture in a wall of the housing 14 via a conventional
watertight seal such as an O-ring type gasket (not shown).

The sensor assembly 13 further includes an
amplifier/transmitter assembly 16 coupled to each of the
sensor devices 15. The sensor devices 15 sense an underwater
event or condition and provide signals to the transmitter
assembly 16 for transmission along a transmission medium 17.
The transmission medium may be water, or in an alternative
embodiment, the transmission medium may be provided as a
fishing-transmission line as will be described further below
in conjunction with Figs. 7 and 7A.

The sensor assembly 13 detects strikes and also may
provide information pertinent to the operation of the lure
9. The sensor assembly 13 may also sense environmental
conditions in the water region proximate the lure. As will
be described further below in conjunction with Figs. 2 - 5,
each of the sensor devices 15 may be provided for example,
as an underwater listening or viewing device, or a pressure
sensitive device which may be used to gauge depth as a
function of water pressure. The sensor devices may also be
provided as underwater motion detectors disposed to indicate
when the objects near the lure are moving. Regardless of the
particular function of a sensor, the sensor may be disposed
on, near or inside the fishing lure 9.

Some of the sensor devices 15 may be provided as
temperature sensors which may be used to detect thermoclines
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and to correlate with sonar sensors. Furthermore by
disposing temperature sensors on the lure, it is possible to
measure actual water temperature at the lure when the lure
is cast under docks, weeds, cold/hot springs, into fish
spawning areas or any other location in which fish are likely
to be present. Furthermore it is possible to detect water
locations having water temperatures within preferred
temperature ranges.

Such temperature measurements may be correlated with
other preferred conditions such as dissolved oxygen content
in water, light penetration through the water, etc... to
optimize the possibilities of locating a fish.

By providing a sensor device 15 as a light indicator,
it is possible to measure the light penetration at the lure.
This is advantageous since light is a major indictor of the
depth to which fish will migrate. Since light penetration
will vary due to time of day, wave action and water clarity
it is thus possible to determine the optimum light
penetration level at the lure.

Light penetration varies in water depending on what
types of particles are suspended in the water, whether it is
fresh water or salt water, and the relative clarity of the
water. Particular colors of light are more visible than
others given color penetration. By correlating color
penetration at a predetermined depth, lure color may be
chosen more intelligently for the given situation. Thus, by
knowing the color penetration at the depth of the lure, the
lure color may be appropriately selected to maximize the
chance of attracting a fish.

Furthermore, other sensor devices may measure the pH
level of the water proximate the lure. The pH at the lure
may differ significantly from the pH level at the location
of the angler. For example, if the angler is fishing from
a boat the pH is generally measured at the boat. The pH
level at the location and depth of the lure, however, may be
significantly different that the pH level measured at the
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boat. Thus, it may be relatively important to determine the
pH level as close to the lure as possible since the fish are
located proximate the lure rather than proximate the angler.
Knowing the pH at a given thermocline, or in the area where
a fish was caught may be an important correlation factor in
forming a fish-catching pattern.

The sensor assembly may further be provided having a
speed indicator to indicate the speed at which the lure is
travelling through the water or indicating the speed of the
lure relative to the water. Speed may be a relatively
important factor in repeatedly catching fish. That 1is,
knowing the speed and cadence with which a 1lure was
travelling through the water, before a strike may provide
insight as to how fish may be caught in the future. The lure
speed may be plotted against time to provide a graph which
may be matched with a lure’s sound (i.e. a lure’s footprint)
at various speeds.

Due to variables such as wind, the variable speed of
different fishing reels and water currents, it is relatively
difficult to accurately determine the speed with which a lure
is travelling through the water. With the present invention
it is possible to determine the speed with which the 1lure
travels through the water via a measurement performed at the
lure. Thus, through direct or indirect measurement the
relative speed of the lure in the water may be derived.
This may be particularly important during the time in which
the angler retrieves the lure. Thus with such knowledge, the
angler may precisely vary the retrieve speed of the 1lure.
Furthermore, the angler may be provided with visual displays
on a display monitor and thus have overlays on video display
screen to match lure retrieve speeds which resulted in an
angler catching a fish.

Furthermore, the angler may hold lure stationary in the
water and measure the speed of the water-current at different
depths, and correlate water-current speeds with other data
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(e.g. water temperature, light intensity, etc...) measured
at substantially the same depth.

The sensor assembly may further include a beacon
assembly. The location of the sensor assembly may be
determined through the emission of a beacon signal to one or
more transducers mounted below the water line on a boat or
to one or more transducers disposed in the water proximate
an angler fishing from on shore or standing in relatively
shallow water. The transducer proximate the angler indicates
the number of emissions per second received from the beacon.
Thus, the angler may deduce the range of the lure. Those of
ordinary skill in the art will recognize of course that the
beacon signal may originate at either the lure or at the boat
mounted transducer. Furthermore, the it is not necessary
that the transducer be mounted on the boat. Rather the
transducer need only be disposed such that it may receive the
beacon from the lure or transmit the beacon to the lure.

The lure may also optionally include an internal compass
to provide the lure with direction finding information. Thus
the lure is able to determine the direction in which it is
pointed.

A corresponding compass provided in the above water
portion of the system 10 may be correlated with the 1lure
compass to provide the relative position of the lure with
respect to the boat or angler location. Such information may
then be displayed on a monitor to indicate the position of
the lure relative the boat, for example, at all times. Those
of ordinary skill in the art will recognize of course that
the information may also be displayed on the monitor to
indicate the position of the boat relative the lure.

A mercury switch or similar device may be disposed in
the sensor assembly 13 to detect the angle of the pitch or

roll of the sensor/lure assembly.
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The sensor assembly 13 may optionally include a moisture
detector which provides an indication of when a lure is in
the water. When the moisture detector indicates that the
lure is in the water then power is provided to the 1lure
sensors and any other lure electronics. However, when the
moisture detector indicates that the lure is in the water
then power is removed from the lure sensors and any other
lure electronics. Thus, when a lure enters the water, all
sensors are activated and measurements begin and when a lure
is removed from the water power is shut off thereby
deactivating the lure sensors.

The transmitter assembly 16 transmits the signals fed
thereto from the sensor devices 15 to a detector assembly 18
in the above water portion 12 of the system 10. The detector
assembly 18 receives the signals fed thereto from the below
water sensor assembly 13 and provides such signals to an
output circuit 20. The outputs circuit 20 may be provided
as an audio display (e.g. earphones), a video display (e.g.
a video monitor) or any other type of sensory output display.
For example, rather than providing the output circuit as an
audio/visual output circuit, the output circuit may include
a piezo-electric device which provides a physical vibration
in response to a signal being fed thereto.

The detector 18 may also provide the output signal to
a recording instrument 22 for recording and storage of the
signal. The recording instrument 22 may be provided as any
type of analog or digital recording instrument well known to
those of ordinary skill in the art.

The above surface portion 12 of the system 10 may
further include an optional control module 24 for
transmitting control signals to the sensor assembly 13. Such
control signals may be transmitted by the control module to
the sensor assembly 13 through the transmission medium 17.

Such control signals may correspond to locomotion
control signals (e.g., servomotor control signals or the
like) or alternatively the control signals may instruct the
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sensor assembly to record sound, video, light information or
the like. Alternatively or in addition to the above, the
control signals may instruct the sensor assembly to release
scent samples, salt samples or the like from the retrieval
system 29 or the control signals may instruct the sensor
assembly to sample retrieval signals. Thus, data may both
be received from and transmitted to the sensor assembly 13.

The sensor assembly 13 may further include a propulsion
unit 30. The propulsion unit 30 may be provided as a
weedless motor, a vibrating device, moving arms, or by any
other means of propulsion. Thus, the sensor assembly may be
remotely directed as it is propelled through the water the
propulsion unit.

The control assembly may provide commands including but
not 1limited to directional commands such as, forward,
reverse, go deeper, go shallower, go left, go right, etc....
The controller may also direct the lure through a particular
predetermined pattern of movement or other activity. For
example, the control assembly may automatically begin moving
the lure in a predetermined pattern of movement and at some
predetermined period of time the control assembly may direct
the lure to release a scent attractor. The lure 9 may be
guided under and around obstructions in the water when such
obstructions are detected by the sensor assembly. 13. Tus,
the lure 9 may be visually directed to move through the water
to tease a fish, act like prey, act like an injured fish, or
avoid tangles. In the past, one could only fish blindly,
never knowing exactly what the lure is doing and what may be
in its vicinity.

The system 10 further includes an above surface sensor
module 26 for recording environmental conditions above the
surface of the water. Environmental factors above the
surface of the water affect fish behavior and may be
integrated via a processor 28 with data collected by the

below water sensor assembly.
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For example, environmental factors such as barometric
pressure, above water temperature and light conditions may
be correlated with underwater factors that affect fishing
success. For example, one may catch fish under docks only
when it is bright outside. Also, time of day and date are
important keys to linking success in a particular body of
water and species of fish. Also, the weather preceding a
fishing trip is important and may be monitored via the sensor
module 26. Alternatively, or in addition to the sensor
module 26 sensing environmental conditions, such data may be
manually input from published or locally sensed data. Thus,
the processor allows a user to input such data and also
allows comments and annotations to be recorded to describe
a particular fishing experience. Such information may be
input from a menu format, for example.

The processor may also be used to compute correlations,
regression formulae, and conditional probabilities (e.g
Bayesian probability estimates) based on data fed to the
processor 28. Thus, by providing the processor with a
predetermined set of data and/or conditions, the processor
may provide an indication of when an area or which area may
have favorable fish catching conditions. Furthermore, the
processor may indicate what color lure or type of bait to
use, what lure/bait retrieve speed to use, or any other
factors which may help maximize the chance of catching a
fish.

The sensor assembly 13 may also be provided having a
sound module 31. The sound module may be provided, for
example, as a miniature speaker. The sound module may emit
sound to attract fish or to mimic the sound of bait. Thus,
the sensor module may emit any fish-attracting sound.

Sound may be used in conjunction with data provided from
sound sensor devices, sonar sensor devices or video sensor
devices disposed on the sensor assembly 13. Thus, the
sensor devices may be used to observe when, how or at what
frequency sound may be used to attract fish. The attractive
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quality (or 1lack thereof) of a sound may be noted by
observing the reactions of a fish via sonar or video.

Light may be used as an attractor for some species of
fish. A controllable light may be used in conjunction with
the device which may emit various intensities of various hues
of light. Feedback via the sensing apparatus’(sonar, video)
may be obtained by the angler to monitor fish reactions to
various types of light and the fish’s interest in it.

The retrieval system may be used to release various
types of scent, including salt, natural or synthetic
substances, or bleeding-type dyes and scents, which are -
attractive to fish may be released upon command, under the
direction of the angler. Such substances may be in liquid
or granular form, and may be released by opening a chamber
29a, or squirting the substances, under pressure from the
chamber 29a through a one way valve for example.

Signals provided from the sensing devices 15, which may
be provided for example as sonar or video signals, to the
angler may allow the angler to monitor fish reactions to
various types of scent and bleeding-type substances and the
fish’s interest in such substances.

The sensor assembly 13 may be used to gather samples of
bottom or weeds to identify an object which the sonar, video
or sound transmission detects. In such applications, the
sensor assembly 13 may be provided having a collection device
such as a small suction device, or a robotic arm coupled to
the housing 14 to retrieve samples of underwater matter and
place such sample in the chamber 29a for storage/analysis and
later viewing and/or analysis by the angler.

Referring now to Fig. 2 in which like elements of the
sensor assembly 13 of Fig. 1 are provided having 1like
reference designations, the sensor assembly 13 includes the
waterproof housing 14. Disposed on an outer surface 1l4a
thereof are a plurality of sensor devices 15a - 15N generally
denoted 15.



10

15

20

25

30

35

WO 95/02322 PCT/US94/07681

- 16 -

Also coupled to the housing 14 is the propulsion unit
30 for propelling the sensor assembly 13 through the water.
The propulsion unit 30 may be provided for example as a
bladder 30 which may open and close to accept and dispel
water. When the bladder 30 opens and thus fills with water
the sensor assembly 13 becomes less buoyant and thus sinks.
However, when the bladder 30 dispels water the sensor 13
assembly becomes more buoyant and thus rises.

In addition to or in place of the bladder 30, the
propulsion unit 30 may be provided having a propeller type
assembly, to thus propel the sensor assembly 13 in lateral
directions through the water. Furthermore, in addition to
or in place of the bladder and propeller assemblies, the
propulsion unit 30 may also be provided having appendages
which move to propel the sensor assembly 30 through the
water.

Here a portion of the housing 14 has been removed to
reveal an optional a processor assembly 32. The processor
32 may be used to control sensor functions including but not
limited to movement, recording of data, etc.... For example,
the processor may direct the movement of the sensor assembly
13 such that the sensor assembly 13 and any lure or bait
coupled thereto, imitates the movements of a particular type
of fish.

Referring now to Figs. 3 and 3A in which like elements
are provided having 1like reference designations a
detector/lure assembly 40 includes a separate sensor assembly
41 coupled to a lure 42. Here, the lure 42 is coupled via
a fishing line 43 to a fishing rod (not shown) or other
fishing device as is generally known.

Referring now to Fig. 3A, the sensor assembly 41
includes a waterproof housing 38 having first and second
opposing ends 38a, 38b. A microphone sensor 44 to sense
underwater audio signals is disposed on a first end 38a of
the housing 38. The microphone 44 is disposed such that any
contact of the lure 42 with a fish or other object may be
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detected and transmitted to the angler. A speaker 46, which
may include an ultrasonic transducer, piezo electric
transducer or the like, is disposed on the second end of the
housing 31 and transmits signals to the detector 18 (Fig. 1).

The waterproof housing 38 includes a pair of waterproof
cavities. 1In a first cavity is disposed a power source 48
which may be provided as a battery, for example. 1In the
second cavity is disposed an amplifier assembly 50 which
receives signals fed thereto from the microphone 44 and
transmits such signals to the detector 18 via the speaker 46.

In one embodiment, the speaker 46 transmits signals
having a frequency in the ultrasonic frequency band. In such
an embodiment, the amplifier assembly 50 may be provided as
a mixer preamplifier assembly. Thus, the signals having a
frequency in the audio frequency band detected by the
microphone 44 and fed to the mixer preamplifier assembly 50
are frequency translated to a frequency in the ultrasonic
frequency range. The ultrasonic frequency signals may then
be transmitted to a detector (not shown) via the speaker 46.
The ultrasonic frequency signals may be directly transmitted
through the water or through a transmission/fishing 1line
which may, for example, be of the type described below in
conjunction with Figs. 7 and 7A.

The microphone 44 detects physical contact of the fish
with the 1lure as the fish touches the 1lure. The fish
produces a distinctive sound when swallowing. Thus an angler
may recognize such a sound and thus be apprised of the
presence of a fish. An angler may become adept at listening
to such sounds by listening for example, to recordings of
fish sounds on an audio cassette or other recording media.
Moreover, if the lure is not in motion and is resting on the
bottom surface of the water or is floating in the water, any
contact of an object with the lure has a relatively high
probability of being a fish.

The microphone 44 may also detect the contact of the
lure with elements other than fish in the water such as, the
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bottom, rocks, weeds, trees and so forth. The sound of
contact with each of these objects is different and thus may
be identified with ©practice, or by providing the
corresponding electrical signals to the processor 28 (Fig.
1) for post processing and identification.

The microphone 44 may also provide information to the
angler about the sound and/or cadence of the action of the
lure 42 in the water. For example, if the cadence of a
crankbait is broken by a weed, the angler may detect such a
condition and take corrective action by retrieving the lure
42 and clearing the weeds from the lure.

Referring now to Fig. 4, an integrated lure/sensing
assembly 54 includes a waterproof housing 55 having a
plurality of hooks 33 and a plurality of sensor devices 34a -

34N generally denoted 34 disposed thereon. Here each of the
sensors 34 are disposed in predetermined positions on the
housing 55 such that each of the sensors 34 detect the
presence of an object such as a fish in predetermined
direction. Thus, depending upon which one of the plurality
of sensors 34a - 34N provides a signal, the angler may
identify in which direction an object is detected

It should be noted that each of the sensors 34a - 34N
need not be identical. For example, sensor 34a may be
provided as a video sensor, such as a camera adapted for
underwater use, while sensors 34b-34d, for example, may be
provided as audio sensors such as microphones adapted for
underwater use.

The data may be transmitted from each of the sensors 34
to the receiver with or without a transmission line. 1In a
wireless transmission system, the microphone 44 may be
coupled to an ultrasonic transmitter, or other wave-emitting
device, which transmits signals through the water to a
receiver/transducer. The signals may be sent in either
digital or analog format. Once received by the transducer,
the signals may be amplified and transmitted to a headset or
other output device such that the angler may hear, see, feel,
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etc., the transmitted sounds. The transmission method
through the water is preferably accomplished by signals which
are undetectable by fish (e.g. signals having ultrasonic
frequencies).

In those applications in which a transmission line is
used, the microphone may be coupled to the amplifier via a
conductive wire, or other conductor, which is embedded in the
fishing 1line. Those of ordinary skill in the art will
appreciate of course that alternatively a video sensor, sonar
sensor or any other type of sensor may also be coupled to the
conductor embedded in the fishing line.

In an alternate embodiment, a fiber optic transmission
line may also be used.

An amplifier/radio transmitter may be located in or on
the fishing reel to transmit the sound via radio waves, to
a receiver/amplifier located on the angler’s person, or any
other above-water location. The receiver amplifies the sound
for the angler to hear.

The sensor device 34 may also be directly connected to
the above surface receiver through a transmission line. A
first end of the transmission line is coupled to the sensor
and a second end of the transmission line is coupled to a
fishing reel. The fishing reel may be provided as either a
so-called spinning reel, a so-called level wind reel or any
other type of fishing reel. Fishing reels adapted to receive
such fishing/transmission 1line will be described further
below in conjunction with Figs. 8 and 9. Suffice it here to
say that such reels include detectors which detect signals
fed from an underwater sensor through the
fishing/transmission line to the fishing reel.

Referring now to Fig. 4A, a fishing lure 60 includes a
pair of microphones 62a, 62b disposed on a housing 63. The
microphones 62a, 62b are disposed on opposite sides of the
lure to provide a stereo sound receiving system. A plurality
of microphones may be disposed on the lure 60, to provide
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directional sound detection and to thus augment the
usefulness of the lure 60.

The direction from which a fish takes the lure 60, the
side on which the lure contacts bottom obstructions or weeds
and stereophonic detection of ambient noises underwater are
possible by disposing a plurality of microphones 62 on the
lure. The lure 60 may further include parabolic shaped sound
reflectors or other sound enhancement/amplification devices
to further increase the sensitivity of the of the microphones
62.

Furthermore, it may be desirable to "tune" the
microphones 62a, 62b to detect a particular sound footprint.
By feeding signals from the microphones to a viewing screen
and viewing such signals on the viewing screen, a user may
be able to detect minute variations between wood and plastic
plugs, plastic worms, and so forth. That is, since different
lures provide different types of sounds, sound signatures or
footprints detected by more than one microphone allow a user
to determine which lure to use based in the sound signatures
of other lures which have worked in the past. Thus, the
angler is able to select a particular lure based on vibration
patterns rather than color. Since the same lure made of
different material makes a different sound in the water, this
may be an especially advantageous approach in aiding the
angler in the selection of a particular type of lure.

Referring now to Figs. 4B and 4C in which like elements
are provided having like reference designations, a fishing
lure 66 includes a housing 68 having a pair of underwater
cameras 70a, 70b disposed in a cavity thereof. Each of the
cameras has a lens 72a, 72b exposed through the housing 68
to provide the corresponding camera 70a, 70b having a
predetermine field of view.

Alternatively, the camera 70 may be disposed on the
housing 68 of the fishing lure 66. The cameras 72a, 72b
allow the angler to visually observe the environment about
the lure 66 in a predetermined field of view. Thus, the
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angler is able to observe fish trailing the lure 66, the
underwater landscape 1looks 1like, and other underwater
conditions thereby augmenting the angler’s ability to detect
fish strikes.

The cameras 72a, 72b may be used in conjunction with one
or more light sources 74 mounted on or near the camera 72 to
illuminate the underwater surroundings in the camera’s field
of view. The light sources 74 may be provided by lamps
coupled to a power source in the lure 66. Alternatively the
light source 74 may be provided by exposing the end of a
fiber optic cable through the housing for example.

Here illumination is provided by a pair of fiber optic
cables which are coupled to the lure. A first end of the
fiber optic cable is coupled to a light source‘which may be
provided as an above or below water surface light source.
A second end of the fiber opfic cable is coupled to the lure.
Here, the second end of the fiber optic cable is exposed
through a surface of the lure in a region proximate the
camera. In an alternative embodiment, the second end of the
fiber optic cable may be coupled along the surface of the
lure or simply trailing along proximate the lure. The fiber
optic cable illuminates the region in which the camera is
directed.

A remote controlled switch may be used to turn the light
source on and off and to control brightness and/or hue of the
light provided by the light source. Thus the light intensity
and color may be controlled and selected. Therefore the
angler may selectively illuminate the underwater surrounding
about the 1lure and provide such illumination in a
predetermined intensity and color. For example, the angler
may select a light intensity and color which does not
frighten the fish and which may attract fish.

The ability to see underwater without the use of light
yields similar benefits. An infrared camera mounted at the
same place as the optic camera (alongside or instead of it)

will yield results by showing temperature variations in the
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water. Fish are generally of a slightly higher temperature
than the ambient water and may therefore be detected in such
a manner. The infrared image may be used to enhance the
optical image via post-processing or may be used instead of
it.

Low light and night-vision type cameras may also be used
for underwater conditions which often tend to be low light.

Multiple cameras may be used for a variety of purposes
including the generation of 3-dimensional images which may
be transmitted back to the angler. For example, the two
cameras 74 mounted as shown may provide a 3-dimensional
image. Similarly a pair of sonar sensors may be mounted on
the lure 66 to provide 3-dimensional data. Alternatively,
or in addition to 3-dimensional imaging or data collection,
multiple cameras or sonar sensors may be disposed on the lure
66 to provide viewing or sonar sensing in all directions.
A turret mount may allow any camera to have omnidirectional
viewing. such a turret mount will be described further
below in conjunction with Fig. 4D. Suffice it here to say
that such a mount may be remotely controllable by the user
or alternatively may simply be provided as a continuously
moving mount.

The video images may be displayed for the angler via a
portable TV or liquid crystal diode (LCD) screen which is
attached to the fishing rod, boat, or is completely detached.
The images may also be stored on tape or digitally on
computer disk or other storage medium. These images may be
later reviewed or integrated realtime via a processor and
matched to other factors and data which were/are recorded at
the time the images were/are recorded. The images may be
digitally enhanced for clarity or combined and synchronized
for a 3-dimensional image using dual image TV eyeglasses
which display the output of both cameras. Other 3-D or
overlay enhancement display options are also possible. For
example, an infrared image provided by an infrared (IR)

sensor may be digitally displayed over a corresponding a
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video image. Thus, the user may have a plurality of
corresponding sensor signals displayed on a single display.

The video image may be transmitted to the angler using
either a transmission 1line or a nontransmission 1line
technique as described above in conjunction with Fig. 1
above. '

By providing the lure 66 having a video system 74 and
a locomotion means as described above in conjunction with
Fig. 2, the lure 66 may be provided as a remotely guided
fishing lure 66. Thus, it is possible to guide the lure 66
and direct the lure to a predetermined underwater location
or to avoid underwater obstacles for example.

Referring now to Fig. 4D, a lure 78 includes a rotatable
turret 80 having a transducer 82 mounted thereon. The turret
80 may be used to turn the transducer 82. The turret mounted
transducer 82 may be rotated for example, to scan for fish,
bottom obstructions and other underwater items. The
transducer 82 may be provided as any type of sensing device
described above in conjunction with Figs. 1-4C above. It
should be noted that the sensors may include enhancement
features. For example, when the sensors are provided as
microphones, it may be desirable to provide a parabolic or
other shaped surface about the microphone to enhance the
sensitivity of the microphone to sounds in the region of the
lure.

It should also be noted that the turret 80 may also be
provided such that it may move in a circumferential direction
along the surface of the lure. Thus, by via the rotation of
the turret 80 and movement of the turret about the surface
of the lure, the transducer 82 is able to sense environmental
conditions in all directions about the lure 78.

Referring now to Fig. 5 an underwater detection system
84 includes a sensor 86 coupled to a lure 88. The sensor 86
here transmits signals through the water to a detector 90
disposed on a below water surface of a boat hull 92.
Alternatively, the detector 90 may be disposed on a first end
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of a tube, a line, a retractable wire or a clip-on belt which
may be suspended over the side of the boat to thus place the
detector in the water.

The detector 90 receives the signals provided by the
sensor 86 and provides such signals to an amplifier 93. The
amplifier 93 provides amplified signals to an output circuit
94. The‘output circuit 94 may be provided as a visual
display, a headset or any other device which may provide a
sensory indication to an angler in the boat.

Referring now to Fig. 6, a detection system 96 includes
a fishing lure 98 coupled to a sensor device 100. The sensor
device 100 may be provided, for example, as a microphone.
The microphone 100 provides signals to an amplifier 104 via
a transmission line 102. The amplifier 104 is coupled to a
power source 105 and provides the signals fed thereto to a
set of headphone speakers 106. Thus, the detector system 96
includes a hardwired transmission path 102 coupled between
the sensor device 100 and the headphone speakers 106.

The transmission line 102 may be provided as a fishing-
transmission line 102. The fishing-transmission line 102
will be described further in conjunction with Figs. 7 and 7A
below. Suffice it here to say that the sensor device 100
transmits signals from a first end of the fishing line 102
to the amplifier 104 coupled to a second end of the
fishing/transmission line 102.

The second end of the fishing transmission line 102 is
coupled through a fishing reel 103 and then coupled to the
amplifier 104. The fishing reel 103 may be provided as one
of the types described below in conjunction with Figs. 8 and
9.

Referring now to Fig. 7, a fishing-transmission line 108
having a cross sectional diameter typically in the range of
about .010 inches to .250 inches, includes a braided outer
line 110 provided form a plurality of braided strands 110a-
110N. The braided outer line 110 is here disposed about a

first inner line 112 and a second optional inner line 114.
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The first inner line 112 is he provided as a conductive
shielded wire having a diameter typically in the range of
about 40 gauge to 22 gauge. Alternatively the inner line 112
may be provided as an unshielded wire. Such wire may be
selected to be suitable for transmission of signals in the
audio or ultrasonic frequency range provided from a sensor
assembly 13 (Fig. 1). The wire should also be an appropriate
transmission media for control signals which may be
transmitted from the control assembly 24 to the sensor
assembly 13 as described above in conjunction with Fig. 1.

Although here only two wires are shown, it should be
appreciated that any number of wires required for the
transmission of control and data signals or to provide
strength to the line may be disposed within the outer line.

Alternatively, the first inner line 112 may be provided
as a fiber optic cable along which a fiber optic signal may
be transmitted.

The outer braided line 110 may be provided from any
suitable material such as nylon, Dacron or no-stretch SPECTRA
or KEVLAR or from any other material from which fishing lines
may be fabricated. The outer braided 1line thus forms a
protective outer shell of the fishing-transmission line.

The first inner line 112 typically is able to stretch
less than the outer braided cable 110. Thus, the optional
second inner line 114 is provided to prevent the fishing-
transmission line 108 from stretching past the breaking point
of the first inner line 112.

The second inner line 114 is therefore preferably
provided from any material having sufficient strength to
prevent the fishing-transmission line from stretching past
the breaking point of the first inner line. Thus, the second
inner line may be provided for example from KEVLAR or SPECTRA
or any other suitable material well Xknown to those of
ordinary skill in the art. It should also be noted that one
or more of the woven strands 110a - 110N may be provided from
KEVLAR or SPECTRA to prevent the line 110 from stretching.
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‘Thus while some of the strands 110a -110N of the line may be

provided from nylon or like material, the remaining strands
may be provided from a non stretch material such as KEVLAR
or SPECTRA.

The fishing-transmission line 108 may be manufactured
by disposing a single or a plurality of inner lines 112
within a group of outer lines 110a - 110N which are to be
braided to form the outer braided shield 110. The outer
lines 110a - 110N may then be braided to form the fishing-
transmission line 108. '

It should be noted that in some instances depending on
a variety of factors including but not 1limited to the
thicknesses of the inner lines 112, 114 and outer lines 110a
- 110N, it may be possible to provide one or more of the
outer lines 110i from a material having stretch coefficient
less that the stretch coefficient of the fist inner line 112.
It is preferable to limit the stretch of the wire or wires
over which signals are to propagate to less than 15% of its
total length. Thus, in this case, the second inner line 114
may be omitted.

Referring briefly to Fig. 7A, a fishing-transmission
line 108’ here includes an outer line 110’ having a unitary
construction and having for each inner line 112’ and 114’ a
cofresponding bore along a longitudinal axis thereof. The
inner lines 112’ and 114’ may be provided as described above
in conjunction with Fig. 7.

Alternatively, the outer line may be provided having
single bore along a longitudinal axis thereof and having a
diameter selected such that a plurality of inner lines may
be disposed in the longitudinal bore.

Referring now to Fig. 8, a detection system 116
includes a microphone 120 disposed in a sealed microphone
housing 122 which may be disposed in a lure (not shown) for
example. The microphone 120 is coupled to a first end of a
conductive line 124. A second end of the conductive line 124
is coupled to a fishing reel 126. Here, the fishing reel 126
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is provided as a spinning type fishing reel, alternatively
however, the reel may be provided as any type of fishing reel
including but not limited to a level wind reel or a fly fish
reel. The fishing reel 126 is adapted to accept the
conductive line and allow it to pass through the reel housing
128 and terminate in a reel connector 130 without tangling.

The reel connector 130 may be provided as a jack or plug
type connector which may be of the coaxial type for example.
A cable 132 has on a first end thereof a cable connector 134
selected to mate with the reel connector 130. A second end
of the cable is coupled to an input port of an amplifier
module 136.

The amplifier module 136 amplifies signals fed thereto
from the microphone 120 and feeds such amplified signals to
an output device 138 here provided as headset. The amplifier
module may be disposed in any convenient physical location,
and as will be described further below, the coaxial cable 132
may be omitted and the conductive 1line 124 may be fed
directly to the amplifier module 136 for amplification.

The output device 138 is here provided as a headset to
be worn by the angler. Those of ordinary skill in the art
however will recognize that any audio output device such as
a speaker or the like may be used. Alternatively, the output
device may be provided as a video display, or a vibration
device.

As will be described further below in conjunction with
Fig. 9, in a level-wind type fishing reel, since the spool
rotates about a central axis thereof, a slip-connection may
advantageously be provided which allows the spool to spin and
connects the conductive line 124 to the amplifier 136. A
slip-connection may also be used for other types of fishing
reels such as revolving spool reels including but not limited
to baitcasting reels and fly reels.

In those applications where a spinning reel is used, the
conductor may be coupled to the amplifier through either a
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slip or a non-slip connection. A slip connection may be used
to allow the so-called drag mechanism to be operative.

Referring now to Fig. 9 a detection system 140 includes
a sensor assembly 13’ having an output port coupled to a
first end of a fishing-transmission line 141. The fishing-
transmission line may be one of the types described above in
conjunction with Figs. 7 and 7A. A second end of the line
141 is coupled to a spool portion 142 of a spinning reel 144
disposed on a fishing rod 145.

The spool 142 is provided having a cavity region
disposed therein. The spool 142 is rotatably coupled between
two arms of a reel frame 146 via sleeves 148.

In the spool cavity region is disposed a detector
assembly 150. The detector assembly 150 includes a detector
and optionally may also include a power source which may be
provided as a battery for example. The second end of the
line 141 is fed through a bore 149 in the spool 142 and is
coupled to an input port of the detector assembly 150. An
output port 151 of the detector assembly 150 is coupled to
a female jack 152 here disposed through the reel side-arm 146
of the reel frame.

A mating plug 154 and corresponding wire 155 couple the
detector assembly 150 to an amplifier 156 and an output
circuit 158 as shown.

Referring now to Figs. 9A - 9C in which like elements
are provided having like reference designations, a fishing
reel 160 disposed on a fishing rod includes a frame 163 and:
a base 163a coupled to the fishing rod 161. A collar 162
having a transmitter 164 disposed in a cavity region thereof
is disposed over a spool 165. A signal is fed from a sensor
(not shown) to the transmitter 164 via the fishing line 141
here shown wrapped around the collar 162 and spool 165.
However, the transmitter 164 disposed in the collar 162 then
transmits the signal to a receiver which may be provided as
a receiver headset (not shown) worn by the angler for
example. The transmitter 164 may emit an RF signal which
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propagates through the air to the receiver headset. Thus no
physical connection through wires or lines are required
between the transmitter and headset.

As may be more clearly seen in Figs. 9B and 9C, the
collar 162 may be provided from a semi-flexible material or
a modular hard material having an annular C-shaped cross
section and having a plurality of cavity regions. The collar
162 is here provided having two spaced edges 162a, 162b. The
material from which the collar is provided should be flexible
enough such that the edges 162a, 162b may be separated a
sufficient distance apart to allow the collar 162 to be
disposed about the spool 165. A modular hard material may
be coupled to the collar 162 to close the spaced region
between the edges 162a, 162b such that the fishing line is
not wound around an eccentric base.

In an alternate embodiment, the collar 162 may be
provided having a hinged side such that the collar may be
opened an placed around the fishing reel spool. When the
collar 162 is closed about the spool a latching mechanism
disposed on the collar 162 prevents the collar fronm
inadvertently opening.

Disposed in a first cavity region is a transmitter
circuit 164. Disposed in second and third cavity regions are
power sources 166 which may be provided as batteries having
a low height profile. A plurality of weights 168 may be
disposed in the remaining cavities of the collar 162. The
weights are selected to properly balance the collar prior to
placing the collar over the spool of the reel. Since the
spool spins it is desirable to maintain a particular weight
distribution around the spool to thus allow the spool to
rotate uniformly.

The collar further includes a switch mechanism 169 to
switch the transmitter on and off as desired. Those of
ordinary skill in the art will appreciate of course that the
switch mechanism 169 may be positioned flush with the side
wall surface 165a (Fig. 9A) of the spool 165 (Fig. 9A) such
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that the switch mechanism 169 does not obstruct the fishing
line.

Those of ordinary skill in the art will also appreciate
that the receiver may also be disposed in a cavity of the
reel rather than in a collar.

Referring now to Fig. 10, a fishing detection system 172
includes a fishing reel 174 coupled to a fishing rod 176.
The fishing reel 174 includes a dome shaped housing 178.
Here a portion of the dome shaped housing 178 has been
removed to expose an electronics assembly 179 including a
power source 180, a receiver 182 and a transmitter 184. Here
the transmitter 184 is provided as an FM transmitter.

The electronics assembly is coupled to a sensor/lure
assembly 185 via a fishing-transmission line 187 which may
be of one of the types described above in conjunction with
Figs. 7 and 7A.

The transmitter 182 transmits a signal to a
receiver/output circuit 190. Such transmission may  be
provided as a wireless RF transmission or alternatively may
be accomplished through an optional transmission line 186.
In the embodiment where the output line 186 is used the
line 186 may be fed from the electronics assembly 179 through
the fishing reel body 188 to the receiver/output circuit 190.
The output circuit may include 190, for example, a set of
headphones as described in conjunction with Figs. 6 and 8
above.

Fig. 11 shows a flow diagram of the steps performed in
the processor 28 (Fig. 1) of the fish detection system 10
(Fig. 1) to produce an output on the display 20 (Fig. 1).

In the flow diagram, the rectangular elements (typified
by element 190) herein denoted "processing steps" represent
instructions or groups of instructions. The diamond-shaped
elements (typified by element 196) herein denoted "decision
steps" represent instructions or groups of instructions which
affect the execution of the instructions represented by the

processing steps.
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Turning now to Fig. 11, in processing step 190 data is
collected by a lure/sensor assembly 13 (Fig. 1). A [
described above in conjunction with Fig. 1, the below surface
sensor assembly 13 may be provided having one or a plurality
of sensors 15a - 15N. Each of the sensors 15 may be selected
to detect below surface characteristics including, but not
limited to, temperature, oxygen content of the water,
pressure, light penetration, light color and pH of the water.

Furthermore, the sensor assembly 13 may also be provided
having an active sonar system disposed therein. Thus, the
range and bearing of an object in the proximity of the lure
9 (Fig. 1) may be determined.

Other subsurface sensors to detect speed of the detector
assembly, the position of the detector in the water, compass
bearings, motion detection, lure angle/balance and moisture
detection may also be used.

Simultaneously with the below surface data collection,
data may also be collected from the above surface sensor
module 26 (Fig. 1). Similarly, the above surface sensor
module 26 may be selected to record the ambient conditions
including, but not 1limited to, light levels, temperature,
pressure, precipitation, position information provided from
a global positioning system, and the like.

Furthermore, as shown in processing block 194, the
processor 28 may be used to record the date and time, and may
allow other comments to be input by a user. For example, a
user may input comments such as preceding or present weather
conditions, location, and the like.

In decision block 196 the decision is made as to whether
data collected by the below surface sensor assembly and/or
the above surface sensor assembly should be displayed. 1If
decision is made to output data then the data is output on
the desired media as shown in processing block 198. If
decision is made not to output data then processing continues

to processing block 202 where data is analyzed and
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computations such as probability computations, for example,
may be performed.

Upon completion of data computation and analysis in
processing block 202 then data is displayed as shown in
processing block 204. Processing then continues to decision
step 200 where decision is made to continue process in
processing block 202 or whether to stop at processing
step 210.

If processing continues to processing step 202 from
decision block 200 then processing continues to processing
step 206 where data is saved on a storage medium such as disk
or magnetic tape. Processing may then be performed at a
later time as shown in processing block 208.

Referring now to Fig. 12 an above surface monitor 212
simultaneously displays data measured by a sensor/lure
assembly which may be of the type described in conjunction
with Fig. 1 for example. Here, the monitor 12 simultaneously
displays plots of water temperature, water oxygen content,
lure path and bottom contour at each point in the lure’s
retrieve path. As the lure drops below the thermocline,
temperature and oxygen dioxide levels change. The above
surface display 212 may be disposed on a boat, on a stand,
a fishing rod or held by or attached to the angler. The
monitor 212 may display the speed and depth of the lure, as
well as all the other factors such as water pH over the
distance which the lure travels while the angler retrieves
the lure. Furthermore, topside data and user comments may
also be displayed.

As may be more clearly seen in Fig. 12A, to provide
simultaneous plots of such data, a lure 214 includes first
and second sonar transducers 216a, 216b. The first sonar
transducer 216a measures the distance from the lure 214 to
the water surface and the second transducer 216b measures the
distance from the lure 212 to the ocean bottom. The lure 214
further includes a water pressure gauge 218 and an electronic
ranging beacon 220 which transmits distance information
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computed by the first and second sonar transducers 216a, 216b
to a receiver 222 disposed in the water proximate a boat 224
in which an angler is located. Thus, the path of the lure
214 may be charted by a combination of sonar aimed up and
down, water pressure and lure position beacon.

An alternative to a system having sensors associated
directly with a lure, is a system including one or more
sensors that are associated primarily or exclusively with the
rod or the fishing line, wherein the sensors are capable of
monitoring lure or other activity indirectly via the fishing
line. Such an indirect system allows an angler’s exiéting
lures to be employed as desired, while providing the enhanced
strike detection features of the present invention.

Referring now to Fig. 13, an embodiment of a remote
activity sensing system 250 is shown that includes a fishing
rod 252 having a reel 254 disposed thereon. The fishing
rod 252 includes a plurality of fishing line guides 256a-
256d, generally denoted 256, through which a fishing line 258
is disposed. A motion or vibration sensor 260 is disposed
at a first end of the rod near guide 256a proximate the tip
of the rod 252 to detect movement to the fishing line 258
and/or movement of the fishing rod 252 associated with
movement of a representative lure 262 secured to an end of
the fishing line 258.

The tip of the fishing rod 252 is usually the first
point at which dispensed fishing line 258 makes contact with
the fishing rod 252, and its movements in response to tugging
on, or vibration of, the fiéhing line 258 are generally more
pronounced than at other points along the length of the
fishing rod 252. Thus, a sensor 260 placed at the tip of the
fishing rod 252 is provided with the strongest and earliest
possible event indication. However, the sensor 260 can be
mounted anywhere along the fishing rod 252, because all parts
of the rod vibrate in response to line movement, even if
imperceptibly to the angler’s eye and his touch. For
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example, the sensor could be mounted on any surface of the
fishing rod 252, in the rod handle, or in the reel.

Although the sensor 260 can be mounted at any one of
numerous places along the fishing rod 252, placing the
sensor 260 at a location that provides the largest or most
significant event indication requires a less sensitive and
generally less costly sensor 260. Additional sensors, such
as a second rod sensor 260’ and guide sensor 260’/ can be
provided as a failure back-up for first sensor 260, to
provide additional sensitivity, or to corroborate a positive
event indication by another sensor. Furthermore, one or more
sensors 260 can have a user controllable gain to adjust the
sensitivity of the sensor to accommodate ambient conditions,
as well as fishing line weight and pole stiffness.

In the illustrated embodiment, each of the sensors 260
are shown connected to an output circuit 263 with a wire 264.
For clarity of illustration, the wire 264 is shown in a
spaced apart relationship with the fishing rod 252. However,
in use, the wire 264 could be conformed to the fishing
rod 252, such as by being secured to the surface of the
fishing rod 252 or integral therewith. It should also be
understood that the sensors 260 are also shown in a manner
that clarifies explanation, and that in practice they can be
extremely small and adhered to the fishing rod 252 or be
integral therewith. It should be further understood that
although wires are shown for signal transmission, wireless
transmission such as radio frequency and infra-red are
contemplated. . In another embodiment, the sensor is integral
with the housing or unit containing the output circuit. This
configuration lends itself especially well to situations
wherein the sensor is placed proximate the rod handle. 1In
yet another embodiment, the sensor, the output circuit, and
the signaling device are housed together in a single unit.

The output circuit 263 can include a signal processor
and amplifier, as is known in the art, that provides an
output signal to a visual, an audio, or a tactile signaling
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device. Exemplary signaling devices include an acoustic
speaker, an audio system 266 including headphones, a video
display, and a vibration amplifier, such as a vibrating wrist
patch, finger vibrator, or rod handle vibrator.

Proper event detection in certain applications can
benefit from sound filtering to eliminate "noise." For
example, the movement of the reel gears and the line friction
on the line guides create sounds which are preferably not
amplified. Therefore, the line guides 256 and the reel 254
can be isolated from the fishing rod 252 by mounting them on
rubber or any similar damping material.

Fig. 14 illustrates a remote activity sensing
system 250’ wherein a sensor 260 is mounted on a piece of
sound and vibration absorbing material, such as a rubber
tube 261. The rubber tube 261 minimizes transmission of
vibration from the fishing rod 252 and maximizes transmission
of vibration from the fishing line 258.

In an alternative embodiment, the leading guide 256a
with a sensor 260 thereon is isolated from the rest of the
fishing rod 252 to emphasize detection of sounds from the
line and not from the fishing rod. 1In an embodiment with a
first and a second sensor, wherein the second sensor is
mounted closer to the handle of the fishing rod than the tip,
vibrations reaching the second sensor first can be indicative
of activity at or near the rod handle and can be filtered
out.

The sensors 260, wire 264, and output circuit 263 can
either be integrally manufactured with a fishing rod 252 or
provided in a kit form for aftermarket sale. Because many
anglers have a wide assortment of fishing rods, a kit
configuration, especially the "all-in-one unit," can provide
the benefit of being easily movable from one rod to another.

Referring now to Fig. 15, an embodiment of a remote
activity sensing system 250/’ is shown, wherein the
sensor 260 is temporarily affixed directly to the fishing
line 258. Normally, the sensor 260 is secured to the fishing
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line 258 with a retention clip or adhesive material after a
desired length of line has been dispensed.

Although the above discussion has focussed on detecting
fish strikes, it should be understood that the remote
activity sensing system is equally suited as an exploratory
tool for sounding the bottom of a body of water or for
detecting submerged obstructions, as shown in Fig. 16,
wherein a boat 266 is shown equipped with a downrigger 268.
The downrigger 268 pays out 1line 270 having a weighted
object, such as a lead bali 272, secured to the free end of
the line 270. The lead ball 272 is provided with a loop 274
through which the fishing 1line 258 freely passes. As
described with respect to Fig. 15, a sensor 260 is affixed
to the fishing line 258 to detect line vibrations; in this
example, the vibrations are associated with activity of the
lure 262. A sensor 260’ is affixed in a similar manner to
the downrigger line 270 for sensing when the -lead ball 272
strikes the bottom 274. Wire 264 and a wire 264’ run from
sensors 260 and 260’, respectively, to an output circuit
that provides an input to a signaling device which enables
an angler to monitor activity associated with both the
lure 262 and the lead ball 272.

In yet another application, the remote activity sensing
system is configured for outriggers, as illustrated in Fig.
17, wherein a highly simplified top plan view of a boat 276
having two outriggers 278 trailing line 279 1is provided.
Wires 280 convey sensor output to a signaling device 282.

In sum, the remote activity sensing system allows
fishing line vibrations indicative of 1lure activity, such as
a fish strike or a lure hitting bottom obstructions, to be
amplified so that they may be received by the user. More
specifically, vibrations that would otherwise not be
perceived by an angler are amplified so that a proper
response may taken.

Having described preferred embodiments of the invention,
it will now become apparent to one of skill in the art that
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other embodiments incorporating the concepts may be used.
It is felt, therefore, that these embodiments should not be
limited to disclosed embodiments but rather should be limited
only by the spirit and scope of the appended claims.



10

15

20

25

WO 95/02322 PCT/US94/07681

- 38 -

CLAIMS
What is claimed is:
1. A detection system, comprises:

a fish attractor;
a sensing device coupled to said fish attractor, said

sensing device for sensing conditions in the region proximate
the fish attractor;
a transmission device coupled to said sensor; and

a detector, for receiving information from said

transmission device.

2. The detection system of Claim 1 further comprising:
an output circuit coupled to said detector, for
receiving a detection signal from said detector and for

providing an output signal.

3. The detection system of Claim 2 wherein said output
circuit includes a sensory stimulation output circuit.

4. The detection system of Claim 3 wherein said sensory
stimulation output circuit includes a video display circuit
for providing a video display of the output signal fed
thereto.

5. The detection system of Claim 3 wherein said output
circuit includes an audio output circuit for providing an
audio signal in response to the output signal fed thereto.

6. A fish detector assembly comprising:

a detector assembly body;

at least one sensor, disposed on said detector assembly
body, for receiving underwater sensory information;

a power source, coupled to said sensor.
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7. The fish detector assembly of Claim 6 further
comprising:

a transponder; and

an amplifier.

8. The fish detector assembly of Claim 7 wherein said at
least one sensor is a first one of a plurality of sensors

each of said sensors disposed on said detector assembly body.

9. The fish detector assembly of Claim 8 wherein:
said transponder includes an ultrasonic speaker; and

said power source is provided as a battery.

10. The fish detector assembly of Claim 9 wherein at least
one of said plurality of sensors is a first one of:

a video sensor;

an audio sensor; and

a microphone.

11. The fish detector assembly of Claim 9 further comprising
a fishing lure coupled to said detector assembly.

12. A method of detecting fish comprising the steps of:

casting a detector and a fish attractor;

detecting information through said detector in an area
proximate the fish attractor;

converting the detected information into a detection
signal; and

transmitting the detection signal from the detector to

a receiver.

13. The method of Claim 12 further comprising the step of
providing the detection signal as a sensory output signal.

14. The method of Claim 13 further wherein the step of
displaying detection signal as a sensory output signal
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includes the step of displaying the output signal on a visual

display.

15. A method of detecting fish comprising the steps of:
detecting at least two of the following parameters:
(a) oxygen; |
(b) temperature;
correlating the parameter values with a predetermined
value and computing a probability estimate in response to the

computation.

16. A fishing lure comprising:

a sensor, disposed on the lure, for sensing the presence
of an object about said lure and for providing a sensor
signal to indicate the presence of the object; and

a'transmitter, disposed on the lure and coupled to said
sensor, said transmitter for receiving the sensor signal from
said sensor and for transmitting a transmitter signal

corresponding to said sensor signal.

17. The fishing lure of Claim 16 wherein said sensor is a
first one of a plurality of sensors each of said sensors
disposed on the lure and coupled to said transmitter and each
of said plurality of sensors for providing a sensor signal

to said transmitter.

18. The fishing lure of Claim 17 wherein at least two of
said plurality of sensors are disposed on said lure to sense
the presence of objects in different directions.

19. The fishing 1lure of Claim 17 wherein each of said
plurality of sensors provide a sensor signal to indicate the

presence of the object.

20. The fishing lure of Claim 17 wherein at least one of
said plurality of sensors provide a sensor signal
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corresponding to an ambient condition of the surrounding
environment in which the lure is disposed.

21. The fishing 1lure of Claim 16 further comprising a
rotatable platform disposed on said lure wherein said sensor
is disposed on said platform and wherein said platform
rotates to direct the sensor in different directions such
that said sensor may sense the presence of objects in

different directions.

22. The fishing lure of Claim 16 further comprising:

a second sensor disposed on said lure, wherein said
first and second sensors are provided as image sensors each
of said image sensors having a field of view and each of said
image sensors having their filed of view respectively
disposed in first and second directions; and

a display, wherein said first and second image sensors

provide video sensor signals to said display.

23. The fishing lure of Claim 22 further comprising a light
coupled to said lure for illuminating at least a portion of
a region in the field of view of at least one of said first

and second video sensors.

24. The fishing lure of Claim 16 further comprising:

a second sensor disposed on said lure, wherein said
first and second sensors are provided as audio sensors and
are disposed on first and second opposing surfaces of said
lure; and

an audio output circuit, wherein said first and second
sensors provide video sensor signals to said display.

25. A fishing line comprising:
an inner line, for transmission of electrical signals;

an outer line, disposed about said inner line.
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26. The fishing line of Claim 25 wherein said outer line is

provided as a braided line.

27. The fishing line of Claim 26 wherein said inner line is

provided as copper.

28. The fishing line of Claim 27 wherein said outer line is

provided from nylon.

29. The fishing line of Claim 26 wherein said inner 1line
corresponds to a first inner 1line and wherein said 1line
further comprises a second inner line covered by said braided
line wherein said second inner line is provided having an
expansion coefficient less than the expansion coefficient of

said first inner line.

30. The fishing line of Claim 29 wherein said second inner
line is provided from a first one of the following materials:
(a) KEVLAR; and
(b) SPECTRA.

31. The fishing line of Claim 25 wherein said outer line is
provided as an extruded line and said inner line is disposed

in said outer 1line.

32. The fishing line of Claim 31 wherein said inner line is

provided as copper.

33. The fishing line of Claim 32 wherein said outer line is

provided from nylon.

34. The fishing line of Claim 33 wherein said inner 1line
corresponds to a first inner line and wherein said line
further comprises a second inner 1line covered by said
extruded outer line wherein said second inner line is
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provided having an expansion coefficient less than the

expansion coefficient of said first inner line.

35. The fishing line of Claim 34 wherein said second inner
line is provided from a first one of the following materials:
(a) KEVLAR; and '
(b) SPECTRA.

36. The fishing line of Claim 35 wherein the first inner
line is a fiber optic line.

37. A fishing reel comprising:

a frame;

a spool coupled to said frame;

a housing coupled to a first one of said spool and said
frame; and a receiver disposed in said housing, said

receiver adapted to receive sensor signals.

38. The fishing reel of Claim 37 further comprising a
transmitter coupled to said receiver for receiving signals
from said transmitter and providing signals to an output
module.

39. The fishing reel of Claim 38 wherein said fishing reel
further includes a transmission 1line coupled to said
transmitter for providing a transmission path between said
transmitter and the output module.

40. The fishing reel of Claim 38 wherein the transmitter
transmits signals to said output module via radio frequency

signals.

41. The fishing reel of Claim 37 wherein said housing is
provided as a collar disposed about said spool, wherein said
collar has disposed the receiver disposed in a first cavity

region thereof.
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42. The fishing reel of Claim 41 wherein said collar is

balanced to allow said spool to spin freely.

43. A remote activity sensing system, comprising:

a plurality of fishing rod components including,

a fishing rod having a first end and a second end,
fishing line, and
a line guide;

a sensor secured to one of said fishing rod components,
said sensor adapted to detect a predetermine& event and to
provide an output signal; and

a signaling device responsive to said output signal.

44. The system of Claim 43, wherein said sensor is located

proximate said first end.

45. The system of Claim 44, wherein said sensor detects

vibration.

46. The system of Claim 45, further comprising a second
sensor secured to said fishing pole between said sensor and

said second end of said fishing pole.

47. The system of Claim 45, further comprising an output
circuit that processes said output signal to provide a

signaling device input.

48. The system of Claim 47, wherein said output circuit
includes a video display circuit for providing a video
display of the output signal fed thereto.

49. The system of Claim 47, wherein said output circuit
includes an audio output circuit for providing an audio

signal in response to the output signal fed thereto.
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50. The system of claim 43, further comprising a reel
isolated from said fishing rod by a vibration damping

material.

51. The system of Claim 43, wherein said line guide is
isolated from said fishing rod by a vibration damping
material.

52. The system of Claim 43, wherein said sensor is isolated
from said fishing rod by a vibration damping material in
contact with said fishing line.

53. The system of Claim 52, wherein said vibration damping
material includes a rubber tube receiving said fishing line

therethrough.

54. The system of Claim 43, wherein said sensor is affixed
to said fishing line and said system further includes a
downrigger having a downrigger line, a rigger sensor affixed
to 'said downrigger line, and a weighted object secured to
said downrigger line, said weighted object engagable with
said fishing line.

55. The system of Claim 43, wherein said sensor is affixed

to an outrigger pole.

56. A remote activity sensing system, comprising:
a plurality of fishing rod components including,
a fishing rod having a first end, a second end,
a plurality of line guides,
a reel proximate said second end,
and fishing line passing from said reel through
said plurality of 1line guides toward said first end and
extending therefrom;
a sensor secured to one of said fishing rod components
proximate said first end, said sensor adapted to detect
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vibration of said fishing 1line and said fishing rod to
provide an output signal;

an output circuit processing said output signal to
provide a signaling device input; and

a signaling device responsive to said output signal.

57. A method of detecting a remote activity, comprising the
steps of:
providing a remote activity sensing systen, having:
fishing rod components including, a fishing rod,
a line guide, a reel, and fishing line;

a sensor secured to one of said fishing rod
components, said sensor adapted to detect vibration of said
one of said fishing rod components and to provide an output
signal; and

a signaling device responsive to said output
signal;

passing a length of said fishing line through into a
body of water; b

detecting vibration of said fishing 1line with said
sensor; and

monitoring said output signal.
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