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CONTROLLING INTENSITY OF LIGHT EMITTED BY A DEVICE

Related Application

[0001] This application claims the benefit of U.S. Patent Application Serial No. 61/424,704 on
December 20, 2010, the entirety of which is hereby incorporated by reference.

Background

[0002] Healthcare providers, such as doctors and nurses, frequently use handheld devices when
providing healthcare. Many of these handheld devices output light. For example, a healthcare
provider can use a handheld otoscope to examine a patient’s ear canals. In this example, the
otoscope can include a light source for illuminating the patient’s ear canals. In another example,
a handheld surgical tool can include a light source for illuminating an interior cavity of a
patient’s body during laparoscopic surgery.

[0003] In some circumstances, a healthcare provider may need to adjust the intensity of the light
emitted by such handheld devices during use. For example, if a handheld device is emitting too
much light, an image produced by the handheld device can appear washed out. Likewise, if a
handheld device is emitting too little light, an image produced by the handheld device may be
too dark. Hence, as a result of the handheld device emitting too much or too little light, the
healthcare provider may not be able to easily see details in the image provided by the handheld
device.

[0004] Typically, healthcare providers use movable controls on handheld instruments to adjust
the intensity of the light emitted by such handheld devices during use. For example, a handheld
device can include an analog switch for controlling the intensity of the light emitted by the
handheld device. In this example, as a healthcare provider moves the switch in one direction, the
handheld device emits more light. As the healthcare provider moves the switch in the opposite
direction, the handheld device emits less light. In another example, a handheld device can
include a wheel or dial. In this example, as a healthcare provider turns the wheel or dial in one
direction, the handheld device emits more light. In this example, the handheld device emits less

light as the healthcare provider turns the wheel or dial in the opposite direction.
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[0005] There can be several drawbacks to using movable controls to adjust the intensity of the
light emitted by such handheld instruments. For example, in a healthcare setting, such movable
controls can harbor bacteria or permit the entry of fluids into interior areas of the handheld
instruments. In another example, movable controls can wear out before other components of
handheld devices because foreign objects can become lodged in the movable controls or because

of friction within the moving parts of the movable controls.

Summary
[0006] A handheld device has a capacitive surface and a light source. A user of the handheld

device uses the capacitive surface to control the intensity of light emitted by the light source. To
increase the intensity of the light emitted by the light source, the user touches the capacitive
surface with a finger and then increases the finger’s pressure on the capacitive surface. To
decrease the intensity of the light emitted by the light source, the user touches the capacity
surface with a finger and then decreases the finger’s pressure on the capacitive surface.

[0007] In this way, the user can adjust an intensity of light emitted by the handheld device using
the capacitive surface instead of using a moving control. Because the capacitive surface is not a
moving control, the capacitive surface can be sealed to prevent objects or fluids from entering
the handheld device. Furthermore, because the capacitive surface is not a moving control, it may
be easier to keep the handheld device clean.

[0008] This summary is provided to introduce a selection of concepts. These concepts are
further described below in the Detailed Description. This summary is not intended to identify
key features or essential features of the claimed subject matter, nor is this summary intended as

an aid in determining the scope of the claimed subject matter.

Brief Description of the Drawings

[0009] Figure 1 is a block diagram illustrating example details of a handheld device.
[0010] Figure 2 is a flowchart illustrating an example operation of a processing circuit.
[0011] Figure 3 illustrates charts showing capacitance of a capacitive surface over time.
[0012] Figure 4 illustrates an example handheld otoscope.

[0013] Figure 5 illustrates another example handheld otoscope.
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Detailed Description

[0014] Figure 1 is a block diagram illustrating example details of a device 100. In various
embodiments, the device 100 can be various types of devices. For example, the device 100 can
be a handheld otoscope, a retinoscope, an opthalmoscope, a rhinolaryngoscope, a laryngoscope,
or another type of healthcare handheld device. In another example, the device 100 can be a non-
healthcare handheld device, such as a flashlight. Other embodiments are not necessarily
handheld. For example, embodiments can control intensity of light emitted by car headlights.
[0015] As illustrated in the example of Figure 1, the device 100 comprises a housing 102, a light
source 104, a capacitive surface 106, and a processing circuit 108. It should be appreciated that
the device 100 can include components in addition to the housing 102, the light source 104, the
capacitive surface 106 and the processing circuit 108. For example, the device 100 can include a
battery, internal wiring, an on/off switch, and/or other components. Such additional components
are omitted from the example of Figure 1 for the sake of clarity.

[0016] The housing 102 encloses internal components of the device 100. For example, the
housing 102 can enclose the light source 104, the capacitive surface 106, and the processing
circuit 108. In various embodiments, the housing 102 can be shaped in various ways. For
example, the housing 102 can be shaped to form a handle. The housing 102 can be made of one
or more types of materials. For example, the housing 102 can be made of plastic, metal, ceramic,
and/or other types of materials. Furthermore, in some embodiments, the device 100 can
comprise multiple connected housings that enclose different internal components of the device
100. For example, one of the housings can enclose the light source 104 and another one of the
housings can enclose the capacitive surface 106.

[0017] The light source 104 is an assembly that emits light. An aperture 110 defined by the
housing 102 allows light 112 emitted by the light source 104 to escape from the housing 102.
The light source 104 is dimmable. In other words, the intensity of the light 112 emitted by the
light source 104 can vary. In various embodiments, the light source 104 can include various
types of lamps. For example, the light source 104 can include a halogen lamp, a Light-Emitting
Diode (LED) lamp, an incandescent lamp, or another type of dimmable lamp.

[0018] Furthermore, the device 100 comprises a capacitive surface 106. The capacitive surface

106 is an assembly that is able to detect changes in capacitance due to proximity of a human
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finger. In this patent document, the term “finger” refers to both fingers and thumbs. The
capacitive surface 106 is positioned within the housing 102 such that the capacitive surface 106
is able to detect changes in capacitance due to proximity of a finger of a user of the device 100.
In some embodiments, the capacitive surface 106 is able to detect changes in capacitance due to
proximity of the user’s finger even when the user is wearing gloves.

[0019] While the user is touching the capacitive surface 106, the user can increase the pressure
of the user’s finger on the capacitive surface 106 over time. As the user increases the pressure of
the user’s finger on the capacitive surface 106, the surface area of the capacitive surface 106 in
contact with the user’s finger increases. The surface area of the capacitive surface 106 in contact
with the user’s finger increases because the user’s fingertip tends to increasingly spread out over
the capacitive surface 106 as the user increases the pressure of the user’s finger on the capacitive
surface 106. As the surface area of the capacitive surface 106 that is in contact with the user’s
finger increases over time, the capacitance of the capacitive surface 106 increases over time.
[0020] Furthermore, while the user is touching the capacitive surface 106, the user can decrease
the pressure of the user’s finger on the capacitive surface 106 over time. As the user decreases
the pressure of the user’s finger on the capacitive surface 106, the surface area of the capacitive
surface 106 in contact with the user’s finger decreases. The surface area of the capacitive
surface 106 in contact with the user’s finger decreases because the user’s fingertip becomes less
spread out on the capacitive surface 106 as the user decreases the pressure of the user’s finger on
the capacitive surface 106. As the surface area of the capacitive surface 106 that is in contact
with the user’s finger decreases over time, the capacitance of the capacitive surface 106
decreases over time.

[0021] In various embodiments, the capacitive surface 106 can have various sizes. For example,
in some embodiments, the capacitive surface 106 can be slightly larger than an average-sized last
phalange of a human finger. In other embodiments, the capacitive surface 106 is smaller than an
average-sized last phalange of a human finger. For example, the capacitive surface 106 can be a
1 ecm square.

[0022] The capacitive surface 106 outputs a signal to the processing circuit 108. The signal
encodes the capacitance of the capacitive surface 106. As described below with reference to
Figure 2, the processing circuit 108 controls the intensity of the light 112 emitted by the light

source 104 based on whether the capacitance of the capacitive surface 106 increases or decreases
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over time. Thus by increasing or decreasing the pressure of the user’s finger on the capacitive
surface 106 after initially touching the capacitive surface 106, the user can use the capacitive
surface 106 to change the intensity of the light 112 emitted by the light source 104.
Consequently, the device 100 does not need to include moving parts in order to enable the user to
change the intensity of the light 112 emitted by the light source 104. Furthermore, the device
100 enables the user to change (i.e., increase or decrease) the intensity of the light 112 without
the user translating (e.g., sliding) the user’s finger on the capacitive surface. In addition, the
device 100 enables the user to control the intensity of the light 112 without bending, deflecting,
or otherwise moving the capacitive surface 106.

[0023] In various embodiments, the processing circuit 108 can be implemented in various ways.
For example, the processing circuit 108 can comprise one or more Application-Specific
Integrated Circuits (ASICs). In another example, the processing circuit 108 can comprise one or
more integrated circuits that execute computer-executable instructions.

[0024] Figure 2 is a flowchart illustrating an example operation 200 of the processing circuit
108. It should be appreciated that the operation 200 is an example. In other embodiments, the
processing circuit 108 can perform other operations. For example, in other embodiments, the
processing circuit 108 can perform operations with more or fewer steps. In yet other
embodiments, the processing circuit 108 can perform the steps of the operation 200 in different
orders.

[0025] When the device 100 is powered on, the processing circuit 108 enters a hold state (202).
While the processing circuit 108 is in the hold state, the processing circuit 108 does not cause the
light source 104 to change the intensity of the light 112 emitted by the light source 104.

[0026] As previously mentioned, the processing circuit 108 receives a signal from the capacitive
surface 106. The signal represents a capacitance of the capacitive surface 106. In some
embodiments, the signal from the capacitive surface 106 is an analog signal. In embodiments
where the signal is an analog signal, the processing circuit 108 can convert the analog signal into
a digital signal comprising a series of samples. The samples indicate capacitances of the
capacitive surface 106 at different points in time. In other embodiments, the signal received
from the capacitive surface 106 is a digital signal comprising a series of samples indicating
capacitances of the capacitive surface 106 at different points in time. When the user’s finger is

not touching the capacitive surface 106, the capacitance of the capacitive surface 106 is at a
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baseline level. The processing circuit 108 monitors the signal from the capacitive surface 106
while the processing circuit 108 is in the hold state.

[0027] When the processing circuit 108 is in the hold state, the processing circuit 108 can detect
an increase in the capacitance from the baseline level (204). This increase in the capacitance
from the baseline level can coincide with the user’s finger touching the capacitive surface 106.
[0028] When the processing circuit 108 detects such an increase in the capacitance from the
baseline level, the processing circuit 108 waits for an evaluation period to expire (206). The
processing circuit 108 continues to monitor the signal from the capacitive surface 106 while the
processing circuit 108 is waiting for the evaluation period to expire.

[0029] After the evaluation period expires, the processing circuit 108 enters an adjustment state
(208). The processing circuit 108 continues to monitor the signal from the capacitive surface
106 while the processing circuit 108 is in the adjustment state.

[0030] While the processing circuit 108 is in the adjustment state, the processing circuit 108
detects whether the capacitance has dropped back to the baseline level within a liftoff period
(210). The liftoff period is approximately equal in duration to an amount of time required for the
user to lift the user’s finger completely off the capacitive surface. If the capacitance has dropped
back to the baseline level within the liftoff period (“YES” of 210), the processing circuit 108 re-
enters the hold state (202). After the processing circuit 108 re-enters the hold state, the
processing circuit 108 can repeat the operation 200. For instance, if after performing the
operation 200, the processing circuit 108 has caused the light source 104 to increase the intensity
of the light 112 to a first level, the processing circuit 108 can repeat the operation 200 again so
that the intensity of the light 112 increases from the first level to a second level. Consequently, if
the user’s finger lifts off the capacitive surface 106 when the intensity of the light 112 reaches a
certain level, and the user can continue to increase the intensity of the light 112 by touching the
capacitive surface 106 again and increasing the pressure on the capacitive surface 106.

[0031] If the capacitance has not dropped back to the baseline level within the liftoff period
(“NO” of 210), the processing circuit 108 calculates a normalized capacitance of the capacitive
surface 106 at an end of a rolling time window that ends at the current time (212). In some
embodiments, the rolling time window can be equal in duration to the evaluation period
discussed above. The processing circuit 108 waits for the evaluation period in order to sample

capacitances of the capacitive surface 106 occurring after the rise in capacitance from the
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baseline level coinciding with the user’s finger initially touching the capacitive surface 106. The
capacitances of the capacitive surface 106 occurring during the rise in capacitance from the
baseline level are not necessarily indicative of whether the user wants to increase or decrease the
intensity of the light 112.

[0032] In various embodiments, the processing circuit 108 calculates the normalized capacitance
in various ways. For example, the processing circuit 108 can calculate the normalized
capacitance as a mean of the capacitances sampled during the rolling time window. In another
example, the processing circuit 108 can calculate the normalized capacitance as a median of the
capacitances sampled during the rolling time window. In yet another example, the processing
circuit 108 can calculate the normalized capacitance as the last capacitance sampled during the
rolling time window. In yet another example, the processing circuit 108 can calculate the
normalized capacitance as the integral of the capacitances sampled during the rolling time
window. Calculating the normalized capacitance in these ways can, in some embodiments,
smooth out changes in capacitance caused by uneven pressure of the user’s finger on the
capacitive surface 106.

[0033] After calculating the normalized capacitance of the capacitive surface 106 at the end of
the rolling time window, the processing circuit 108 determines whether the normalized
capacitance has increased during the rolling time window (214). If the normalized capacitance
has increased during the rolling time window (“YES” of 214), the processing circuit 108 causes
the light source 104 to increase the intensity of the light 112 (216). After increasing the intensity
of the light 112, the processing circuit 108 again enters the adjustment state (208). After re-
entering the adjustment state, the processing circuit 108 can continue to adjust the intensity of the
light 112 based on the capacitance of the capacitive surface 106.

[0034] On the other hand, if the normalized capacitance has not increased during the rolling time
window (“NO” of 214), the processing circuit 108 determines whether the normalized
capacitance has decreased during the rolling time window (218). If the normalized capacitance
has decreased during the rolling time window (“YES” of 218), the processing circuit 108 causes
the light source 104 to decrease the intensity of the light 112 (220). After decreasing the
intensity of the light 112, the processing circuit 108 again enters the adjustment state (208).
After re-entering the adjustment state, the processing circuit 108 can continue to adjust the

intensity of the light 112 based on the capacitance of the capacitive surface 106. Because the
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processing circuit 108 re-enters the adjustment state and because the capacitance can increase
without the user lifting the user’s finger off the capacitive surface, the processing circuit 108 can,
in some embodiments, cause the light source 104 to increase and also decrease the intensity of
the light 112 without the user lifting the user’s finger off the capacitive surface 106.

[0035] In various embodiments, the processing circuit 108 can determine whether the
normalized capacitance has increased or decreased during the rolling time window in various
ways. For example, the processing circuit 108 can determine that the normalized capacitance has
increased or decreased during the rolling time window when the normalized capacitance is
greater or less than a normalized capacitance at the beginning of the rolling time window.

[0036] Furthermore, in various embodiments, the processing circuit 108 can cause the light
source 104 to increase or decrease the intensity of the light 112 by various amounts. For
example, if the normalized capacitance has increased or decreased during the rolling time
window, the processing circuit 108 can cause the light source 104 to increase or decrease the
intensity of the light 112 by a fixed amount. In another example, the processing circuit 108 can
cause the light source 104 to increase or decrease the intensity of the light 112 by an amount
related to an amount by which the normalized capacitance increased or decreased during the
rolling time window. For instance, in this example, the processing circuit 108 can cause the light
source 104 to increase or decrease the intensity of the light 112 by an amount directly
proportional to an amount by which the normalized capacitance increased or decreased during
the rolling time window.

[0037] Figure 3 illustrates charts showing capacitance of the capacitive surface 106 over time.
The example of Figure 3 includes a first chart 300 and a second chart 350. The first chart 300
has a time axis 302 and a capacitance axis 304. Points that are further to the right on the time
axis 302 correspond to later times. Points that are higher on the capacitance axis 304 correspond
to higher capacitances of the capacitive surface 106.

[0038] A capacitance curve 306 is plotted in the first chart 300 on the time axis 302 and the
capacitance axis 304. In an onset time interval 308, the capacitance curve 306 rises sharply from
a baseline level 310. The rising capacitance during the onset time interval 308 can correspond to
the user’s finger initially touching the capacitive surface 106. The processing circuit 108 does
not cause the light source 104 to increase or decrease the intensity of the light 112 during the

onset time interval 308.
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[0039] In an adjustment time interval 312, the capacitance curve 306 gradually increases over
time. The rising capacitance during the adjustment time interval 312 can correspond to the
user’s finger pressing harder onto the capacitive surface 106. During the adjustment time
interval 312, the processing circuit 108 can cause the light source 104 to increase the intensity of
the light 112.

[0040] In a liftoff time interval 314, the capacitance curve 306 falls sharply back to the baseline
level 310. The duration of the liftoff time interval 314 can be equal to the duration of the liftoff
period discussed above. The falling capacitance during the liftoff time interval 314 can
correspond to the user’s finger lifting off the capacitive surface 106.

[0041] Like the first chart 300, the second chart 350 has a time axis 352 and a capacitance axis
354. Points that are further to the right on the time axis 352 correspond to later times. Points
higher on the capacitance axis 354 correspond to higher capacitances of the capacitive surface
106.

[0042] A capacitance curve 356 is plotted in the second chart 350 on the time axis 352 and the
capacitance axis 354. In an onset time interval 358, the capacitance curve 356 rises sharply from
a baseline level 360. The rising capacitance during the onset time interface 358 can correspond
to the user’s finger initially touching the capacitive surface 106. The processing circuit 108 does
not cause the light source 104 to increase or decrease the intensity of the light 112 during the
onset time interval 358.

[0043] In an adjustment time interval 362, the capacitance curve 356 gradually decreases over
time. The decreasing capacitance during the adjustment time interval 362 can correspond to the
user’s finger pressing less hard onto the capacitive surface 106. During the adjustment time
interval 312, the processing circuit 108 can cause the light source 104 to decrease the intensity of
the light 112.

[0044] In a liftoff time interval 364, the capacitance curve 306 falls sharply back to the baseline
level 360. The duration of the liftoff time interval 364 can be equal to the duration of the liftoff
period. The falling capacitance during the liftoff time interval 364 can correspond to the user’s
finger lifting off the capacitive surface 106.

[0045] The capacitances and times shown in the charts 300 and 350 merely serve to show the
general shapes of capacitance curves over time. The charts 300 and 350 in the example of Figure

3 are not intended to express real capacitances or real relationships of capacitances over time.
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[0046] Figure 4 illustrates an example handheld otoscope 400. The handheld otoscope 400 is an
example embodiment of the device 100. Although the example of Figure 4 illustrates a handheld
otoscope, it should be appreciated that the device 100 can be devices other than handheld
otoscopes.

[0047] In the example of Figure 4, the handheld otoscope 400 includes a handle 402 and a head
404. A user can hold the handheld otoscope 400 by wrapping the user’s fingers around the
handle 402. The handle 402 can contain a power source (€.g., batteries) and the processing
circuit 108 (not shown). The head 404 includes the light source 104 (not shown). Light escapes
from the head 404 through the aperture 110.

[0048] Furthermore, the capacitive surface 106 is disposed on the handle 402 of the handheld
otoscope 400. In the example of Figure 4, the capacitive surface 106 is disposed on the handle
402 such that the user may be able to use the user’s thumb to control the intensity of the light
emitted by the handheld otoscope 400. In the example of Figure 4, the capacitive surface 106
extends from the handle 402. In other embodiments, the capacitive surface 106 can be flush with
the surface of the handle 402. Furthermore, in some embodiments, the capacitive surface 106 is
on the head 404 instead of on the handle 402.

[0049] Referring now to Figure 5, another example handheld otoscope 500 is shown. The
handheld otoscope 500 is similar to the handheld otoscope 400 described above.

[0050] However, the capacitive surface 106 on the handheld otoscope 500 surrounds at least a
portion of the handle 402. In this example, the capacitive surface 106 extends 360 degrees
around the handle 402 so that the capacitive surface 106 is accessible at any orientation of the
handheld otoscope 500.

[0051] In addition, in one example, the handheld otoscope 500 is programmed to automatically
start at full brightness / intensity when grasped by a user. When any portion of the capacitive
surface 106 is touched, the handheld otoscope 500 begins to dim at a controlled rate. When the
user removes his/her touch from the capacitive surface 106, the handheld otoscope 500 will
remain at the current light intensity.

[0052] If the capacitive surface 106 is then touched again, the intensity reverses, becoming
increasingly intense until the touch is removed. When removed, the handheld otoscope 500 will

remain at the selected intensity. Upon each re-touch of the capacitive surface 106, the light
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intensity will continually reverse between increasing and decreasing, thereby allowing the user
ease in control.

[0053] In some embodiments, the capacitive surface 106 can be configured as a single sense pad
extending around the periphery of the handle 402. The handheld otoscope 500 includes logic to
sense a number of fingers touching the capacitive surface 106. This can be accomplished by
measuring the capacitive field strength created by the touch. The greater the number of fingers
touching the capacitive surface 106, the greater the capacitive field strength that is generated.
[0054] When two fingers are touching the capacitive surface 106, the intensity of the light can be
increased incrementally at a greater amount. More fingers further increase the intensity. Fewer
fingers decrease the intensity. In this manner, the user can control the intensity of the light by
increasing or decreasing the number of fingers that touch the capacitive surface 106.

[0055] In other examples, different touch scenarios can be used to control the handheld otoscope
500. For example, a multi-finger touch can instead be used to set the intensity of the light at a
specific amount, or can be used to reset the intensity. In another example, multiple touch points
can be used, and the user can increase or decrease intensity by touching the multiple touch points
in particular patterns. For example, the intensity can increase if the user touches two specific
touch points. Likewise, the intensity can decrease if the user touches two different touch points.
Other configurations are possible.

[0056] The various embodiments described above are provided by way of illustration only and
should not be construed as limiting. Those skilled in the art will readily recognize various
modifications and changes that may be made without following the example embodiments and

applications illustrated and described herein.
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What is claimed is:

1. A device comprising:
a capacitive surface; and
a light source that emits light, an intensity of the light changing in response to a user’s

finger touching the capacitive surface.

2. The device of claim 1, wherein the intensity decreases upon the user’s finger touching the

capacitive surface until the user’s finger releases the capacitive surface.

3. The device of claim 1, wherein the intensity increases upon a greater number of the user’s

fingers touching the capacitive surface.

4. The device of claim 1, wherein the intensity decreases upon a lesser number of the user’s

fingers touching the capacitive surface.

5. The device of claim 1, wherein the intensity of the light increases in response to a

pressure of the user’s finger on the capacitive surface increasing after the user’s finger initially
touches the capacitive surface, and wherein the intensity of the light decreases in response to a
pressure of the user’s finger on the capacitive surface decreasing after the user’s finger initially

touches the capacitive surface.

6. The device of claim 1, wherein no moving parts are involved when changing the intensity
of the light.
7. The device of claim 1, wherein the device further comprises a processing circuit that

receives a signal that encodes a capacitance of the capacitive surface, the processing circuit
causing the light source to change the intensity of the light based on the changes to the
capacitance of the capacitive surface after the user’s finger initially touches the capacitive

surface, and wherein the processing circuit causes the light source to increase the intensity of the

12
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light and also decrease the intensity of the light without the user lifting the user’s finger off the

capacitive surface.

8. The device of claim 7, wherein prior to the user’s finger initially touching the capacitive

surface, the baseline level is the capacitance of the capacitive surface.

9. The device of claim 7, wherein the processing circuit:

calculates a normalized capacitance for a rolling time window using one or more
samples, the one or more samples representing capacitances of the capacitive surface at one or
more times during the rolling time window;

causes the light source to increase the intensity of the light when the normalized
capacitance has increased during the rolling time window; and

causes the light source to decrease the intensity of the light when the normalized

capacitance has decreased during the rolling time window.

10. The device of claim 9, wherein the processing circuit calculates the normalized

capacitance as a mean of the capacitances represented by the samples.

11. The device of claim 9, wherein the processing circuit causes the light source to increase
the intensity of the light by an amount directly related to an amount by which the capacitance
increased during the rolling time window; and wherein the processing circuit causes the light
source to decrease the intensity of the light by an amount directly related to an amount by which

the capacitance decreased during the rolling time window.

12. A method for controlling an intensity of a light emitted by a light source in a medical
device, the method comprising:

increasing, by the device, the intensity of the light in response to a user’s finger on a
capacitive surface of the device over time; and

decreasing, by the device, the intensity of the light in response to the user’s finger on the

capacitive surface over time.

13
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13. The method of claim 12, wherein the intensity is increased or decreased based on a

number of the user’s fingers on the capacitive surface.

14. The method of claim 13, wherein the device increases the intensity of the light without
the user translating the user’s finger on the capacitive surface, and wherein the device decreases

the intensity of the light without the user translating the user’s finger on the capacitive surface.

15. The method of claim 13, wherein a capacitance of the capacitive surface increases as a
pressure of the user’s finger on the capacitive surface increases, wherein the capacitance of the
capacitive surface decreases as the pressure of the user’s finger on the capacitive surface
decreases, and wherein the method further comprises:

increasing the intensity of the light in response to determining that the capacitance of the
capacitive surface has increased; and

decreasing the intensity of the light in response to determining that the capacitance of the

capacitive surface has decreased.

16. The method of claim 15, wherein increasing the intensity of the light in response to
determining that the capacitance of the capacitive surface has increased comprises increasing the
intensity of the light by a fixed amount in response to determining that the capacitance of the
capacitive surface has increased during a rolling time window, and wherein decreasing the
intensity of the light in response to determining that the capacitance of the capacitive surface has
decreased comprises decreasing the intensity of the light by the fixed amount in response to
determining that the capacitance of the capacitive surface has decreased during the rolling time

window.
17. The method of claim 15, wherein the device does not increase or decrease the intensity of

the light during an onset time interval, the onset time interval starting when the capacitance of

the capacitive surface increased from a baseline level.
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18. The method of claim 17, wherein the device does not increase or decrease the intensity of
the light during a liftoff period, the liftoff period ending when the capacitance of the capacitive

surface decreases to the baseline level.

19. The method of claim 18, further comprising decreasing and also increasing the intensity
of the light in response to the capacitance of the capacitive surface increasing or decreasing
during an adjustment time interval between the onset time interval and the liftoff period, wherein
increasing the intensity of the light comprises increasing the intensity of the light to a first level,
and wherein the method further comprises:

after the liftoff period and after a second onset time interval, determining that the
capacitance of the capacitive surface has increased again; and

in response to determining that the capacitance of the capacitive surface has increased

again, increasing the intensity of the light from the first level to a second level.

20. An otoscope, comprising:

a capacitive surface; and

a light source that emits light, an intensity of the light changing in response to pressure of
a user’s finger on the capacitive surface changing after the user’s finger initially touches the

capacitive surface.
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