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HAPTIC TARGETING DEVICE

BACKGROUND
S Field
Invention relates haptic devices, and in particular to a targeting device providing

haptic feedback to the user.

Related Art
Haptic feedback has been applied to computer mice activities. For example,
10  studies have shown that haptic feedback can reduce the time necessary for a computer
mouse user to click a target and can reduce the number of targeting errors. Haptic
feedback has also been applied to robots controlled by a user in a separate location.
Studies have shown that haptic feedback improves the ability of the user to place pegs in

holes via the remote robot.

15 However, whereas haptic feedback has been applied to targeting operations for
virtual environments, computers, and video game controllers, for example in guns for
gaming systems to simulate the feel of the recoil of a firearm, haptic feedback has not
been applied to non-telepresence, real-world targeting operations, including pointing
activities, wherein a pointing activity is herein defined as the act of physically aligning a

20  tool or object with a separate entity with the intent of aiming the tool or object at the

separate entity.

Haptic Targeting Device -2- Stan-P005
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SUMMARY
The invention allows the user to feel, through haptic feedback, when the tool the
user is employing is pointed at a target. As a result, invention reduces the time necessary
for the user to determine if he/she has pointed at a target and/or increases the success of

5  the targeting activity.

Invention applies haptic feedback to non-telepresence, real-world targeting
operations. Possible application areas include, but are not limited to, firearms, surgery,

and photography.

One of the advantages of this device is that it alerts the user in a discrete fashion
10 without alerting others because only the user can feel the feedback. In addition, the
response time of the operator is faster than with conventional targeting devices because

the user only has to make a binary decision — either the tool is correctly aimed or it is not.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a diagram illustrating a paintball gun with the haptic targeting device

15 attached, according to one embodiment of the present invention.

Figure 2 is a diagram illustrating the main components of the haptic targeting

device, according to one embodiment of the present invention.

Figure 3 is a diagram illustrating lengthwise cross section of the infrared detecting

system, according to one embodiment of the present invention.

Haptic Targeting Device -3- Stan-P005
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Figure 4 is a diagram illustrating a control system of the invention, according to

one embodiment of the present invention.

Figure 5 is a diagram illustrating the braces, according to one embodiment of the

present invention.

5 Figure 6 is a diagram illustrating a motor with an eccentric mass, according to one

embodiment of the present invention.

Figure 7 is a diagram illustrating a system for correcting operator-aiming errors,

according to one embodiment of the present invention.

Haptic Targeting Device -4- Stan-P005
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DETAILED DESCRIPTION

Figure 1 is a diagram illustfating a paintball gun with the haptic targeting device

Vattached, according to one embodiment of the present invention. Whereas current aiming
systems can be time consuming and inaccurate in situations where the user must act

5 quickly, present invention employs haptic feedback to allow the paintball gun user to

rapidly feel and determine if and/or when the paintball gun is pointed at a target.

The following example illustrates one embodiment of the present invention,
enabling a user to feel when the paintball gun, or other device that fires a projectile, is
pointed at a target. Other embodiments are possible for determining when the paintball

10 gunis pointed at a target and for displaying the haptic feedback to the user.

One embodiment includes an infrared scope that is used to determine if the
paintball gun is pointed at a target. Two methods can be used to distinguish between
target and non-target areas. In the first method, any object within a certain temperature
range would be considered a target. The second method uses vision recognition software

15 to identify targets.

Haptic feedback is employed to alert the user when the paintball gun is pointed at
a target. In one embodiment, vibration feedback continuously alerts the operator

whenever the paintball gun is pointed at the target. The vibration feedback is created by

Haptic Targeting Device -5- Stan-P005
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a motor with an eccentric mass attached to the motor’s rotating shaft. This approach

literally allows the user to feel when the paintball gun is pointed at a target.

Figure 2 is a diagram illustrating the main components of the haptic targeting

device, according to one embodiment of the present invention. An infrared detecting

5  system 1 is attached with two braces 2, 3 below the barrel 4 of the paintball gun 5. When
infrared light that corresponds to wavelengths typically emitted by humans is detected by

the infrared detecting system 1, a motor with an eccentric mass 6 is activated. The motor
with an eccentric mass 6 causes a vibration that alerts the operator that the paintball gun

is pointed at a target.

10 The infrared detecting system 1 is aligned with the barrel 4 of the paintball gun 5.
As a result, the infrared detecting system 1 only detects infrared light that originates
along the line of fire of the paintball gun 5. As a result, the infrared detecting system 1
only detects targets in the line of fire of the paintball gun 5. The line of fire is defined as
a straight line that runs down the center of the barrel, out the open end of the barrel, and

15 to infinity.

Figure 3 is a diagram illustrating lengthwise cross section of the infrared detecting
system, according to one embodiment of the present invention. Infrared light enters the
window 7 of the infrared detecting system 1. Of note, the window 7 is designed to
absorb as little infrared energy as possible. The infrared light reflects off the large

20 concave mirror 8, which focuses the infrared light onto the small concave mirror 9, which

Haptic Targeting Device -6- Stan-P0O0S
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focuses the infrared light onto the infrared detector 10. Humans radiate the most infrared
light at about ten microns so the infrared detector 10 is sensitive to infrared wavelengths

of approximately eight to twelve microns.

The infrared detector 10 is connected to the control system 11. Control system 11
5 governs switch 12. Switch 12 opens and closes the circuit between the battery 13 and the
motor with an eccentric mass 6. More specifically, positive lead 14 and negative lead 15

connect to the motor with an eccentric mass 6.

Figure 4 is a diagram illustrating a control system of the invention, according to

Figure 1. Lengthwise cross section of the infréred detecting system 1 (see figure 2)

one embodiment of the present invention. The control system 11 is comprised of two
main components — the signal conditioner 16 and the comparator 17. The signal
15 conditioner 16 filters the signal from the infrared detector 10 to reduce unwanted signal
noise. The signal conditioner 16 also amplifies the signal from the infrared detector 10.
The comparator 17 compares the signal from the signal conditioner 16 to a predetermined
high value and low value. The high value and low value are set by the range input 18. If
the signal from the signal conditioner 16 is between the predetermined high value and
20 low value, the comparator 17 activates the switch 12. Of note, the switch 12 is normally
open. When the comparator 17 activates the switch 12, the switch 12 closes the circuit

between the battery 13 and the motor with an eccentric mass 6. Switch 12 stays closed as

Haptic Targeting Device -7- Stan-P005
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long as the signal from the signal conditioner 16 is between the predetermined high value

and low value as determined by the comparator 17.

Figure 5 is a diagram illustrating the braces, according to one embodiment of the

present invention. The infrared detecting system 1 is attached to the barrel 4 of the

5  paintball gun 5 with two braces 2, 3. A brace consists of a brace side A 19 and a brace
side B 20. Brace side A 19 and brace side B 20 are attached with two brace screws 21.

Of note, the two holes in brace side B 20 for the brace screws 21 are tapped to provide

threads to hold the brace screws 21.

The primary diameter 22 of brace side A 19 and brace side B 20 is equal to the
10 outside diameter of the infrared detecting system 1. Similarly, the secondary diameter 23

of brace side A 19 and brace side B 20 is equal to the outside diameter of the barrel 4.

Figure 6 is a diagram illustrating a motor with an eccentric mass, according to one
embodiment of the present invention. The haptic feedback in this embodiment is
provided by a moior with an eccentric mass 6. Other embodiments will be presented

15 subsequently. The negative lead 14 is attached to motor terminal A 24. The positive lead
15 is attached to motor terminal B 25. When switch 12 is closed, the rotating shaft 26
spins. The eccentric mass 27 is attached to the rotating shaft 26. When the rotating shaft
26 spins, the eccentric mass 27 causes the motor with an eccentric mass 6 to vibrate.

Another embodiment features a breaking system for the motor with an eccentric mass 6

Haptic Targeting Device -8- Stan-P005
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to reduce the time necessary for the rotating shaft 26 to stop rotating after switch 12 is

deactivated.

The vibration from the motor with an eccentric mass 6 is felt by the paintball gun
operator. When the paintball gun operator feels the vibration, he/she knows the paintball

5 gun 5 is pointed at a target.

The invention described above through the explanation of one possible
embodiment is not limited to paintball gun applications. The invention is applicable to
all devices that fire a projectile. One embodiment of this invention is for firearms

capable of being carried by one person. Yet another embodiment is for larger fircarms.

10 Another embodiment features piezoelectric crystals to create the vibration that the
user feels. Yet another embodiment features a solenoid that is activated when a target is

detected. Another embodiment utilizes a voice coil to create the vibration.

Another embodiment uses objects that protrude from the targeting device to alert

the user. The objects that protrude can be pins.

15 Another embodiment stores mechanical energy in a coil spring from the cocking
of a firearm. Yet another embodiment stores mechanical energy in a spring from the
recoil of a firearm. The potential energy in the spring is later released to drive the haptic

feedback.

Haptic Targeting Device -9- Stan-P005
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Advantageously, present invention applies haptic feedback to firearms to alert the
user when his/her firearm is pointed at a target. Several specific haptic approaches can be

used for this application.

In the paintball gun example, the haptic feedback originates in the butt of the gun
5  and is felt by the operator’s hand. In another embodiment the haptic feedback originates
on the surface of the butt of the gun from piezoelectric bender discs. This embodiment

allows a small vibration to be easily felt by the operator.

In another embodiment, the haptic feedback takes place in the trigger of the gun.
More specifically, the trigger vibrates when the gun is pointed at a target. In another
10 embodiment, the haptic feedback originates in the area immediately surrounding the

trigger.

In yet another embodiment, the haptic feedback takes place in the area of the
user’s non-trigger hand. For example, with a rifle the haptic feedback would take place

in the stock of the firearm where the user supports the rifle with the non-trigger hand.

15 The haptic feedback originates in the infrared detecting system 1 in another
embodiment. This embodiment does not require wires from the infrared detecting system

1 to another part of the gun.

Haptic Targeting Device E 10- Stan-P005S
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In another embodiment, the user feels the haptic feedback in a location
completely separate from the gun. The separate location could be, for example, the chest,

upper arm, or head.

Using infrared technology to identify targets is a common method. Infrared
5 technology is simply one of many potential methods to enable the firearm to determine
when the gun is pointed at a target. Another embodiment uses image recognition

software to analyze digital pictures to determine the position of targets.

The paintball gun example uses a threshold method to identify targets. Another
embodiment also uses infrared technology but requires image recognition software to

10 analyze the infrared image. Image recognition software enables the system to identify
targets more selectively. For example, only objects with military style helmets would be

considered targets.

Another embodiment utilizes an infrared scope currently used the by military.
The operator can look through the scope to identity targets just like with a normal
15 infrared scope. In addition, the same scope is used in conjunction with image recognition

software to identify targets.

A position sensitive detector (commonly known as PSD) that is sensitive to
infrared light is utilized in another embodiment to determine the position of targets

relative to the line of fire. The PSD returns two analog signals proportional to the

Haptic Targeting Device -11- Stan-P005
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difference in the location of the centroid of the target to the line of fire. The two analog
signals correspond to X and Y positions in a plane perpendicular to the line of fire that
includes the target. This embodiment allows the invention to not only tell the user if the
detector is pointed at the target but to also tell the user how to alter the aim of the

5  targeting device so the target is in the line of fire.

The invention described in this document can be used in conjunction with
traditional methods. In other words, non-haptic feedback could also be employed with
this invention. Other embodiments include visual feedback. For example, when the gun
is pointed at a target a blinking light alerts the operator. Laser pointers can also be used

10 with the invention.

Audible alerts can also be used with this invention. For example, the infrared
detecting system could emit a high frequency tone from a voice coil when the gun is

pointed at a target.

Based on the data from the position sensitive detector explained previously,

15 another embodiment automatically corrects the aim of the firearm so the firearm is
pointed at a target. This embodiment utilizes two motors inside the firearm. The first
motor, called the Y aim corrector 28 (see figure 7), moves the line of fire in the Y
direction. The second motor, called the X aim corrector 29 moves the line of fire in the X

direction.

Haptic Targeting Device -12- Stan-P005
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A wheel is connected to the rotating shaft of each motor. By accelerating the
wheel, an equal and opposite force is applied to the base of the motor. The base of the
motor is mounted inside the gun so the force applied to the base of the motor is translated

to the gun. This force pushes the barrel of the gun in the direction of the target.

5 The most common targeting system used by our nation’s police force and by the
military in urban combat situations requires the firearm operator to align two points. The
two points are located at either end of the barrel of the firearm. The operator must align
the two points with his/her line of sight and determine if the intended target is in the line

of fire.

10 This operation demands a significant cognitive load and can be time consuming.
In addition, this targeting method can be inaccurate when the operator is forced by the

situation to make a quick decision.

In contrast, a targeting system with haptic feedback would instantly alert the

operator when the firearm is correctly aimed; thereby reducing the deliberation time the

15 operator spends attempting to determine if the firearm is aimed at the target. The haptic
system simply requires the user to make a binary decision — either the firearm is aimed at

the target or it is not. Moreover, the number of targeting errors would be reduced

because the operator would know before shooting if the bullet would hit the target.

Haptic Targeting Device -13- Stan-P005
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Another embodiment of this concept relates to photography. The digital camera
determines if the focal point is at the same location as a person. Once the camera
determines the camera is targeted on a person, one of the previously described haptic

cues is sent to the operator.

5 Another embodiment sends a haptic signal to alert the car operator when a target
is detected. Targets include pedestrians and other cars. In addition, if a red light is
detected and the operator does not appear to be slowing down, a haptic alert would be felt

by the user.

The invention could also be applied to video game and virtual reality systems.

10 In situations where the patient is conscious, audible alerts can cause the patient
unnecessary anxiety. This anxiety could be avoided by communicating the alert to the
doctor or nurse but not to the patient. This invention’s haptic alert could be designed so
only the doctor or nurse would receive the feedback. This invention also applies to
medical device targeting activities. One embodiment is a blood vessel locator. When the

15  device locates the blood vessel, the nurse receives a haptic cue. This way, the nurse is
able to locate the blood vessel without the patient knowing when the shot is about to be

administered.

The invention described in this document could also be used for hunting. The

range input 18 would simply be adjusted to target a particular type of animal.

Haptic Targeting Device -14- Stan-P00S
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The invention could also be a safety device. For example, the gun could vibrate
to alert the user that the gun was pointed at a human, thereby warning the operator.
Conversely, the invention could be set to only vibrate at infrared wavelengths commonly
associated with animals and to never vibrate at wavelengths associated with human

5 temperatures.

Foregoing described embodiments of the invention are provided as illustrations
and descriptions. They are not intended to limit the invention to precise form described.
Other variations and embodiments are possible in light of above teachings, and it is thus
intended that the scope of invention not be limited by this Detailed Description, but rather

10 by Claims following.

Haptic Targeting Device -15- Stan-P00S
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ABSTRACT

Haptic feedback alerts user when a tool employed by usér,

such as firearm, surgical equipment or photographic equipment, is

pointed at a target, reducing the time necessary for user to

5 determine whether tool is pointed at target and increasing targeting
success. Haptic feedback alert is provided in discrete fashion

without alerting others. User response time is improved over
conventional targeting devices because user only has to make a

binary decision corresponding to whether the tool is correctly

10 aimed or not.

Haptic Targeting Device -16- : Stan-P005
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