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METHODS AND SYSTEMS FOR THERMAL IMAGE DISPLAY
CROSS REFERENCE TO RELATED APPLICATION

[0001] The present disclosure claims priority to U.S. Provisional Patent Application No.
62/364,293, filed on July 19, 2016, and to U.S. Patent Application No. 15/233,634 filed on
August 10, 2016. The entire contents of U.S. Provisional Patent Application No. 62/364,293
and U.S. Patent Application No. 15/233,634 are herein incorporated by reference.

BACKGROUND
[0002] Many products produced by manufacturers occasionally have to be repaired.
Thermal imaging devices can be useful to repair such products.
[0003] Displays of current thermal imaging devices are generally configured as “one-tone™
displays. This simplifies the processing associated with displaying thermal images.
Additional information (such as a thermal “map™) can be superimposed on top of a displaved
thermal image. This process may hide some of the information present in the displayed
thermal image. To access the additional information, the user generally may navigate
multiple displays of a user interface.

OVERVIEW

[0004] In an example, a method is performed by a thermal imaging device. The method
mcludes capturing a thermal image of a vehicle and displaying the thermal image within a
first region of a display of the thermal imaging device. The method further includes
displaying information related to servicing the vehicle within a second region of the display
that is distinct from the first region.
[8005] In another example, a non-transitory computer readable medium stores instructions
that, when executed by a thermal imaging device, cause the thermal imaging device to
perform functions. The functions include capturing a thermal image of a vehicle and
displaying the thermal image within a first region of a display of the thermal imaging device.
The functions further include displaying information related to servicing the vehicle within a
second region of the display that is distinct from the first region.
[6606] In yet another example, a thermal imaging device includes one or more processors,
a thermal image sensor, and a non-transitory computer readable medium storing instructions
that, when executed by the one or more processors, cause the thermal imaging device to
perform functions. The functions include capturing a thermal image of a vehicle and

displaying the thermal image within a first region of a display of the thermal imaging device.
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The functions further include displaying information related to servicing the vehicle within a
second region of the display that is distinct from the first region.

[0007] 1n yet another example, a method is performed by a thermal imaging device. The
method includes capturing a thermal image and displaying the captured thermal image within
a first region of a display of the thermal imaging device. The displayed thermal image
conforms to a first color palette that maps temperatures to a color or a brightness level. The
method further includes displaying one or more color palette icons within a second region of
the display that is distinct from the first region. The one or more color palette icons
respectively represent additional color palettes that map temperatures to a color or a
brightness level. The method further includes receiving input representing a selection of a
color palette icon of the one or more color palette icons. The method further includes
displaying, within the first region, a thermal image that conforms to a second color palette
that corresponds to the selected color palette icon.

[0008] In yet another example, a non-transitory computer readable medium stores
instructions that, when executed by a thermal imaging device, cause the thermal imaging
device to perform functions, The functions include capturing a thermal 1mage and displaying
the captured thermal image within a first region of a display of the thermal imaging device.
The displayed thermal image conforms to a first color palette that maps temperatures to a
color or a brightness level. The functions further include displaying one or more color palette
icons within a second region of the display that is distinct from the first region. The one or
more color palette icons respectively represent additional color palettes that map
temperatures to a color or a brightness level. The functions further include receiving mput
representing a selection of a color palette icon of the one or more color palette icons. The
functions further melhude displaying, within the first region, a thermal image that conforms to
a second color palette that corresponds to the selected color palette icon.

[0009] In vet another example, a thermal imaging device includes one or more processors,
a thermal image sensor, and a non-transitory computer readable medium storing instructions
that, when executed by the one or more processors, cause the thermal imaging device to
perform functions. The functions include capturing a thermal image and displaying the
captured thermal image within a first region of a display of the thermal imaging device. The
displayed thermal 1mage conforms to a first color palette that maps temperatures to a color or
a brightness level. The functions further include displaying one or more color palette icons
within a second region of the display that is distinct from the first region. The one or more

color palette icons respectively represent additional color palettes that map temperatures to a
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color or a brightness level. The functions further include receiving input representing a
selection of a color palette icon of the one or more color palette icons. The functions further
mmclude displaying, within the first region, a thermal image that conforms to a second color
palette that corresponds to the selected color palette icon.

[0010] In yet another example, a method is performed by a thermal imaging device. The
method includes capturing a first thermal image and displaying the first thermal image within
a first region of a display of the thermal imaging device. The method further includes
displaying, within a second region of the display that is distinct from the first region, one or
more second thermal images captured by the thermal imaging device. The one or more
second thermal images are compressed to be smaller than the first thermal image. The
method further includes receiving input representing a selection of a thermal image of the one
or more second thermal images, and in response to receiving the input, replacing, within the
first region of the display, the first thermal image with an enlarged version of the selected
thermal image. The enlarged version of the selected thermal image is equal in size to the
displayed first thermal image.

[8011] In vet ancther example, a non-transitory computer readable medium stores
mstructions that, when executed by a thermal imaging device, cause the thermal imaging
device to perform functions. The functions include capturing a first thermal image and
displaying the first thermal image within a first region of a display of the thermal imaging
device. The functions further inchude displaying, within a second region of the display that is
distinct from the first region, one or more second thermal images captured by the thermal
imaging device. The one or more second thermal images are compressed to be smaller than
the first thermal image. The functions further include recetving input representing a selection
of a thermal image of the one or more second thermal images, and in response to receiving
the input, replacing, within the first region of the display, the first thermal image with an
enlarged version of the selected thermal image. The enlarged version of the selected thermal
image is equal in size to the displayed first thermal image.

[0012] In yet another example, a thermal imaging device includes one or more processors,
a thermal rmage sensor, and a non-transitory computer readable medium storing instructions
that, when executed by the one or more processors, cause the thermal imaging device to
perform functions. The functions include capturing a first thermal image and displaying the
first thermal image within a first region of a display of the thermal imaging device. The
functions further include displaying, within a second region of the display that is distinct

from the first region, one or more second thermal images captured by the thermal imaging
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device. The one or more second thermal images are compressed to be smaller than the first
thermal image. The functions further include receiving input representing a selection of a
thermal image of the one or more second thermal images, and in response to receiving the
mput, replacing, within the first region of the display, the first thermal image with an
enlarged version of the selected thermal image. The enlarged version of the selected thermal
image is equal in size to the displayed first thermal image.
[0013] These as well as other aspects and advantages will become apparent to those of
ordinary skill in the art by reading the following detailed description, with reference where
appropriate to the accompanying drawings. Further, it should be understood that the
embodiments described in this overview and elsewhere are intended to be examples only and
do not necessarily limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Example embodiments are described herein with reference to the following
drawings.
[0015] Figure | 1s a block diagram of a thermal imaging device and a server computing
system.
[8016] Figure 2 is a block diagram of a thermal imaging device.
[0017] Figure 3 is a rear view of a thermal imaging device.
[0018] Figure 4 1s a side view of a thermal imaging device.
[0019] Figure 5 is a front view of a thermal imaging device.
[0020] Figure 6 is a flow chart depicting an example method.
{00621} Figure 7 depicts a display of a thermal imaging device.
[8022] Figure 8 depicts a display of a thermal imaging device.
[8023] Figure 9 depicts a display of a thermial imaging device.
[0024] Figure 10 depicis a display of a thermal imaging device.
[0025] Figure 11 depicts a display of a thermal imaging device.
[0026] Figure 12 depicts a display of a thermal imaging device.
[0027} Figure 13 depicts a display of a thermal imaging device.
[0028] Figure 14 depicts a display of a thermal imaging device.
[8029] Figure 15 is a flow chart depicting an example method.
[0030] Figure 16 depicts a display of a thermal imaging device.
[0031] Figure 17 depicts a display of a thermal imaging device.
[0032] Figure 18 depicts a display of a thermal imaging device.

[0033] Figure 19 depicts a display of a thermal imaging device.
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[8634] Figure 20 is a flow chart depicting an example method.

[0035] Figure 21 depicts a display of a thermal imaging device.

[0036] Figure 22 depicts a display of a thermal imaging device.

[0037] Figure 23 shows example screenshots displayed by a thermal imaging device.

[0838] Figure 24 shows example screenshots displayed by a thermal imaging device.

[0039] Figure 25 shows example screenshots displayed by a thermal imaging device.

[0040] Figure 26 shows example screenshots displayed by a thermal imaging device.

[0041] Figure 27 shows example screenshots displayed by a thermal imaging device.

[8042] Figure 28 shows example screenshots displayed by a thermal imaging device.

[0043] Figure 29 shows example screenshots displayed by a thermal imaging device.

[0044] Figure 30 shows example screenshots displayed by a thermal imaging device.

[0045] Figure 31 shows example screenshots displayed by a thermal imaging device.

[0046] Figure 32 shows example screenshots displayed by a thermal imaging device.

{0047} Figure 33 shows example screenshots displayed by a thermal imaging device.

[0048] Figure 34 shows example screenshots displayed by a thermal imaging device.
DETAILED DESCRIPTION

I INTRODUCTION

[0049] Within examples, a thermal imaging device may include a display (e.g., a liquid

crystal display) that has a resolution that is greater than the resolution of a thermal image

sensor of the thermal imaging device. In this context, thermal images captured by the thermal

imaging device may have a resolution that is less than the resolution of the display. The

“extra” display area may be used for the display of information that 1s related to vehicle

diagnostics or repair. This information could include various “thumbnail” versions of a

thermal image that is displayed in the main display area. The thumbnail images may

represent different color display options (e.g, color pallets). This feature may allow the

desired color display option to be quickly chosen and the displayed mage to be modified

accordingly. The extra display area may also facilitate display of troubleshooting tips without

interrupting or obscuring display of the thermal image. Along these lines, troubleshooting tips

and or a troubleshooting menu “tree” can be displayed for without interrupting display of the

thermal tmage.

[0050] Although many of the example embodiments are described with respect to a vehicle,

the example embodiments can be applicable to products or repairable items other than a

vehicle. As an example, the other products or repairable items can include home appliances,

such as a generator, a refrigerator, a dishwasher, or a washing machine, or a consumer
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electronic device, such as a television, a cellular phone, or a tablet device. Other examples of
the other products or repairable items are also possible. Accordingly, for embodiments based
on these other products or repairable items, the term vehicle in the described embodiments
can be replaced with a name of the other product or repairable item.

[0051] In this description, the articles “a” or “an” are used to introduce clements of the
example embodmments. Any reference to “a” or “an”™ refers to “at least one,” and any
reference to “the” refers to “the at least one,” unless otherwise specified, or uniless the context
clearly dictates otherwise. The intent of using those articles is that there is one or more of the
elements. The intent of using the conjunction “or” within a described list of at least two terms
1s to indicate any of the listed terms or any combination of the listed terms. The use of ordinal
numbers such as “first,” “second,” “third” and so on is to distinguish respective elements
rather than to denote a particular order of those elements. For purpose of this description, the
terms “multiple” and “a plurality of " refer to “two or more” or “more than one.”

[0052] The block diagram(s) and flow chart(s) shown in the figures are provided merely as
examples and are not intended to be hmiting. Many of the elements illustrated in the figures
or described berein are functional elements that can be implemented as discrete or distributed
elements or in conjunction with other elements, and in any suitable combination and location.
Those skilled in the art will appreciate that other arrangements and elements (e.g., machines,
mterfaces, functions, orders, or groupings of functions) can be used instead. Furthermore,
various functions described as being performed by one or more elements of a machine
described herein can be carried out by a processor executing computer-readable program
instructions or by any combination of hardware, firmware, or software.

1. EXAMPLE ARCHITECTURE

[0053] Referring to Figure 1, a vehicle, such as vehicle 4, is a mobile machine that can be
used to transport a person, people, or cargo. As an example, any vehicle described herein can
be driven and/or otherwise guided along a path (e.g., a paved road or otherwise) on land, in
water, or in the air or outer space. As another example, any vehicle described herein can be
wheeled, tracked, railed, or skied. As vet another example, any vehicle described herein can
include an automobile, a motorcycle, an all-terrain vehicle (ATV) defined by ANSI/SVIA-1-
2007, a snowmobile, a personal watercraft {e.g., a JET SKI® personal watercraft), a light-
duty truck, a medinm-duty truck, a heavy-duty truck, a senu-tractor, or a farm machine. As an
example, a vehicle guided along a path can include a van (such as a dry or refrigerated van}, a
tank trailer, a platform trailer, or an automobile carrier. As still vet another example, any

vehicle described herein can include or use any appropriate voltage or current source, such as
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a battery, an alternator, a fuel cell, and the like, providing any appropriate current or voltage,
such as about 12 volts, about 42 volts, and the like. As still yet another example, any of the
vehicles described herein can include or use any desired system or engine. Those systems or
engines can inclhide items that use fossil fuels, such as gasoline, natural gas, propane, and the
like, electricity, such as that generated by a battery, magneto, fuel cell, solar cell and the like,
wind and hybrids or combinations thereof As still yet another example, any vehicle
described herein can include an electronic control unit (ECU), a data link connector (DLC),
and a vehicle communication link that connects the DLC to the ECUL

[8054] Some vehicles can be identified by characteristics of the vehicle such as when the
vehicle was built (e.g., a vehicle model year), who built the vehicle (e.g., a vehicle make),
marketing names associated with vehicle (e.g., a vehicle model name, or more simply
“model”), and features of the vehicle (e.g, an engine tvpe). This description uses an
abbreviation YMME or Y/M/M/E, where each letter in the order shown represents a model
year, vehicle make, vehicle model name, and engine type, respectively. This description uses
an abbreviation YMM or Y/M/M, where each letter in the order shown represents a model
year, vehicle make, and vehicle model name, respectively. An example Y/M/M/E shown in
the drawings is 2004/Toyota/Camry/4Cyl, i1 which “2004” represents the model year the
vehicle was built, “Toyota” represents the name of the vehicle manufacturer Toyota Motor
Corporation, Aichi Japan, “Camry” represents a vehicle model built by that manufacturer,
and “4Cyl” represents a an engine type (i.e., a four cylinder internal combustion engine)
within the vehicle. A person skilled in the art will understand that other features in addition to
or as an alternative to “engine type” can be used to identify a vehicle. These other features
can be identified in vartous manners, such as a regular production option (RPQ) code, such as
the RPO codes defined by the General Motors Company LLC, Detroit Michigan.

[0055] A vehicle communication link within a vehicle can include one or more conductors
(e.g., copper wire conductors) or can be wireless. As an example, a vehicle communication
link can mclude one or two conductors for carrying vehicle data messages in accordance with
a vehicle data message (VDM) protocol. A VDM protocol can include a Society of
Automotive Engineers (SAE) J1850 (PWM or VPW) VDM protocol, an International
Organization of Standardization (ISO) 13764-4 controller area network (CAN) VDM
protocol, an ISO 9141-2 K-Line VDM protocol, an ISO 14230-4 KWP20060 K-Line VDM
protocol, or some other protocol presently defined for performing communications within a

vehicle.
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[8056] The thermal imaging device (TID) 6 may be used to capture and display thermal
images of components of the vehicle 4. TID 6 may take the form of a computing device and
be configured for communication with the server computing system (SCS) 10 via
communication links 12 and 14, and communication network 8. The TID 6 may be depicted
n further detail in Figure 2.

[0057} The communication network 8 may include one or more computing devices
networked via a wide-area network or a local area network. The communication network 8
may take the form of the internet, for example. As such, the communication links 12 and 14
may take the form of wired (eg, Ethernet) or wireless (e.g., Bluetooth, Wifi, etc.)
communication links.

[0058] The SCS 10 may take the form of one or more computing devices (e.g., a server). In
some examples, the SCS 10 may store various information useful for repairing vehicles
taking the form of various Y/M/M.

[0059] The TID 6 is depicted in Figure 2. A processor such as the processor 22 or any other
processor discussed in this description can include one or more processors. A processor can
mchide a general purpose processor {e.g., an INTEL® single core microprocessor or an
INTEL® multicore microprocessor), or a special purpese processor {e.g., a digital signal
processor, a graphics processor, or an application specific integrated circuit (ASIC)
processor). A processor can be configured to execute computer-readable program instructions
(CRPI). For example, the processor 22 can execute CRPI 42 stored in the computer-readable
medium (CRM) 28. A processor can be configured to execute hard-coded functionality in
addition to or as an alternative to software-coded functionality (e.g., via CRPI). The at least
one processor of the processor 22 can be programmed to perform any function or
combination of functions described herein as being performed by the T1D 6.

[0060] A computer-readable medium such as the CRM 28 or any other CRM discussed in
this description can include one or more CRM. A CRM can include a non-transitory CRM, a
transitory CRM, or both a non-transitory CRM and a transitory CRM. A non-transitory CRM,
or a portion thereof, can be located within or as part of a processor (e.g., within a single
integrated circuit chip). A non-transitory CRM, or a portion thereof, can be separate and
distinct from a processor.

[0061] A non-transitory CRM can include a volatile or non-volatile storage component,
such as an optical, magnetic, organic or other memory or disc storage component.
Additionally or alternatively, a non-transitory CRM can include or be configured as a

random-access memory (RAM), a read-only memory (ROM), a programmable read-only
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memory (PROM), an erasable programmable read-only memory (EPROM), an electrically
erasable programmable read-only memory (EEPROM), or a compact disk read-only memory
(CD-ROM). The RAM can include static RAM or dynamic RAM.

[0062] A transitory CRM can include, for example, CRPI provided over a communication
link, such as the communication link 12 which is connected to or is part of the
communication network 8. The communication link 12 can include a digital or analog
communication link. The communication link can include a wired communication link
including one or more wires or conductors, or a wireless communication link incliding an air
mterface.

[0063] A computer-readable medium can be referred to by other terms such as a
“computer-readable storage medium,” a “data storage device,” a “memory device,” a

G

“memory,” “computer-readable media,” a “computer-readable database,” “at least one
computer-readable medium,” or “one or more computer-readable medium.” Any of those
alternative terms can be preceded by the prefix “transitory” if the CRM is transitory or “non-
transitory” if the CRM is non-transitory.

[8064] The CRM 28 can include CRPI 42, color palette data 44, display mapping data 46,
captiwed 1mages 48, captured video 50. The CRM 28 may also include repair tips 52 which
may include image tips (good component) 54, image tips (bad component), and text tips 58.
[0065] The color palette data 44 may include one or more color palettes for mapping
temperatures {e.g., wavelengths) represented by thermal image data to brightness levels
and/or colors, as is known in the art. For example, a first color palette may map temperatures
to various shades of orange and/or levels of brightness, whereas a second color palette may
map temperatures to various shades of purple and/or levels of brightness.

[8066] Display mapping data 46 may mclude templates for displaying thermal images
simultaneously with information related to servicing vehicles. For example, the user may
select one of many display templates such that a thermal image of a vehicle and information
related to servicing the vehicle are displayed at various relative locations within the display
36 based on the selected display template.

[0067] The captured images 48 may include image data corresponding to thermal images
captured by the TID 6. The captured video 50 may include image data corresponding to
thermal images captured as a video stream by the TID 6.

[0068] The image tips 54 may include images that are captured by the TID 6 and/or images
that are received from the SCS 10. The image tips 54 may include thermal images of vehicle

components that are known to be in good working order. The image tips 56 may include

9.
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images that are captured by the TID 6. The image tips 56 may include thermal images of
vehicle components that are known to be malfunctioning im one way or another. The TID 6
may receive the image tips 56 from the SCS 10. The SCS 10 may provide images tips 54
and/or image tips 56 in response to a request for images tips from the TID 6. The request for
image tips may include a Y/M/M or Y/M/M/E of a vehicle to be diagnosed using the TID 6.
[0069] The text tips 58 may include textual suggestions for repairing vehicle components.
For example, a user may navigate a menu displayed by the user interface 26 and choose text
tips 58 that correspond to a particular component of a vehicle that is suspected of
malfunctioning. The TID 6 may receive the text tips from the SCS in response to a request for
text tips from the TID 6. The request for text tips may include a Y/M/M or Y/M/M/E of a
vehicle to be diagnosed using the TID 6.

[0070] A network commmumications interface 24 can comprise a transcetver and a receiver.
A transceiver can comprise one or more transceivers. Fach transceiver can include one or
more transmitters configured to transmit data onto a network, such as the communication
network 8. Each transceiver can include one or more receivers configured to receive data
carried over a network, such as the communication network 8. The data transmitted or
received by a transceiver can comprise any data {e.g., repair tips, images, video, limage tips,
or text tips) discussed in this description or any combination thereof.

[0071] A transmitter can transmit radio signals carrying data and a receiver can receive
radio signals carrying data. A transceiver with that transmitter and receiver can include one or
more antennas and can be referred to as a “radio transceiver,” an “RF transceiver,” or a
“wireless transceiver.” The radio signals transmitted or received by a radio fransceiver can be
arranged in accordance with one or more wireless commmunication standards or protocols such
as an IEEE 802.15.1 standard for WPANS, a Bluetooth version 4.1 standard developed by the
Bluetooth Special Interest Group (SIG) of Kirkland, Washington, or an IEEE 802 .11 standard
for wireless LANs (which is sometimes referred to as a WI-FI®R standard), or a cellular
wireless communication standard such as a long term evolution (LTE) standard, a code
division multiple access (CDMA) standard, an integrated digital enhanced network (IDEN)
standard, a global system for mobile communications {GSM) standard, a general packet radio
service {GPRS) standard, a universal mobile telecommunications system (UMTS) standard,
an enhanced data rates for GSM evolution (EDGE) standard, or a multichannel multipoint
distribution service (MMDS) standard.

[0072] Additionally or alternatively, a transmitter can transmit a signal (7.e., one or more

signals or one or more electrical waves) carrying or representing data onto a wire {e.g., one or

- 10-



WO 2018/017236 PCT/US2017/038300

more wires) and a receiver can receive via a wire a signal carrying or representing data over
the wire. The wire can be part of a network, such as the communication network 8. The signal
carried over a wire can be arranged in accordance with a wired communication standard such
as a Transmission Control Protocol / Internet Protocol (TCP/AP), an IEEE 802.3 Ethemet
communication standard for a LAN, a data over cable service interface specification
(DOCSIS standard), such as DOCSIS 3.1, a USB specification (as previously described}, or
some other wired communication standard.

[0073] The data transmitted by a transceiver can include a destination identifier or address
of a system component to which the data is to be transmitted. The data transmitted by a
transceiver can include a source identifier or address of the system component including the
transcetver. The source identifier or address can be used to send a response to the system
component that includes the transceiver that sent the data.

[0074] The network communications interface 24 can include a modem, a network
interface card, and/or a chip mountable on a circuit board. As an example the chip can
comprise a CC3100 Wi-Fi® network processor available from Texas Instruments, Dallas,
Texas, a CC256MODx Bluctooth® Host Controller Interface (HCI) module available from
Texas instruments, and/or a different chip for communicating via Wi-Fi®, Bluetooth® or
another communication protocol.

[0075] Figure 3 depicts a rear view of the TID 6. Figure 4 depicts a side view of the TID 6.
Figure 5 depicts a front view of the TID 6.

. EXAMPLE OPERATION

[00676] Figure 6 is a flowchart depicting a method 600 that can be carried out in accordance
with one or more example embodiments described herein. The method 600 includes the
functions shown in blocks 602, 604, and 606, A variety of methods can be performed using
one or more of the functions shown in the method 600 and one or more other functions
described herein. Reference numbers included within the description of Figure 6 are provided
as examples, rather than to limit the description to only the particular configuration(s)
including the components associated with the reference numbers.

[0077] The method 600 may be performed by a thermal imaging device, such as the TID 6.

[8078] At block 602, the method 600 includes capturing a thermal image of a vehicle. For
example, the camera 30 of the TID 6 may capture a thermal image of the vehicle 4 or a
particular component of the vehicle 4. The camera 30 may include a thermal imaging sensor
that is configured to detect infrared (or near infrared) wavelengths emitted by the vehicle 4.

Higher temperatures of the vehicle 4 may be represented by shorter wavelengths being
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captured by the camera 30 and lower temperatures of the vehicle 4 may be represented by
longer wavelengths being captured by the camera 30. A user may point an imaging aperture
of the TID 6 toward a portion of the vehicle 4 and capture a thermal image of that portion of
the vehicle 4.

[0079] In some examples, image and/or video capture may occur in response to user input.
For example, the user interface 26 may include an image trigger 38. The TID 6 may detect
that the image ftrigger 38 is being squeezed and capture the thermal image in response to
detecting the trigger squeeze. Further, the TID 6 may capture thermal video frames
continuously as long as the TID 6 determines that the image trigger 38 is being squeezed. For
example, thermal image capture may commence upon the squeezing of the image trigger 38
and thermal image capture may cease or pause upon the release of the image trigger 38.
[0080] In some examples, the TID 6 may send the captured image to the SCS 10 so that the
SCS 10 may store the captured image in an image database. The image database stored by the
SCS 10 may be built via “crowdsourcing,” that is, by receiving images of various vehicle
components in various states of operation from thermal imaging devices operated by different
users. For example a first user may operate a first thermal imaging device to capture a first
thermal image of a malfunctioning heat vent of a 2008 Toyota Corolla. The first user may
then operate the first thermal imaging device to send the first thermal image to the SCS 10,
along with information indicating that the first thermal image corresponds to a
malfunctioning heat vent of a 2008 Toyota Corolla.

[0081] As another example, a second user may operate a second thermal imaging device to
capture a second thermal image of a normally functioning seat warmer of a 2009 Honda
Accord. The second user may then operate the second thermal imaging device to send the
second thermal image to the SCS 10, along with information indicating that the second
thermal image corresponds to a normally functioning seat warmer of a 2009 Honda Accord.
The SCS 10 may then store the first thermal tmage and the second thermal image along with
metadata indicating the aforementioned characteristics of each respective thermal image. This
may allow the database to be searched by other users to find thermal images that are relevant
to their own malfunctioning vehicle components.

[8082] At block 604, the method 600 includes displaying the thermal image within a first
region of a display of the thermal imaging device. This may be implemented in various ways.
A user may provide input via user interface 26 to select a template from display mapping data

46, and the thermal image may be displayed according to the selected template.
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{80683] For example, Figure 7 depicts display 36 displaying a captured thermal image 702
within a region 704 of the display 36. Figure 8 depicts display 36 displaying a captured
thermal image 802 within a region 804 of the display 36. Figure 9 depicts display 36
displaying a captured thermal image 902 within a region 904 of the display 36. Figure 10
depicts display 36 displaying a captured thermal image 1002 within a region 1004 of the
display 36. Figure 11 depicts display 36 displaying a captured thermal image 1102 within a
region 1104 of the display 36. Figure 12 depicts display 36 displaying a captured thermal
image 1202 within a region 1204 of the display 36. Figure 13 depicts display 36 displaying a
captured thermal tmage 1302 within a region 1304 of the display 36. Figure 14 depicts
display 36 displaying a captured thermal image 1402 within a region 1404 of the display 36.
[0084] At block 606, the method 600 includes displaying mformation related to servicing
the vehicle within a second region of the display that is distinct from the first region. The
mformation may nclude textual suggestions for repairing the vehicle 4 or a component of the
vehicle 4, for example. The displayed information may be stored by the SCS 10 and sent to
the TID 6, or the displayed information may be stored on the computer-readable medium 28
and accessed locally by the TID 6.

[00685] For instance, Figure 7 depicts display 36 displaying information 706 within a region
708 of the display 36. Figure 8 depicts display 36 displaying information 806 within a region
808 of the display 36. Figure 9 depicts display 36 displaying information 906 within a region
908 of the display 36. Figure 10 depicts display 36 displaving information 1006 within a
region 1008 of the display 36. Figure 11 depicts display 36 displaying information 1106
within a region 1108 of the display 36. Figure 12 depicts display 36 displaying information
1206 within a region 1208 of the display 36. Figure 13 depicts display 36 displaying
mformation 1306 within a region 1308 of the display 36. Figure 14 depicts display 36
displaying information 1406 within a region 1408 of the display 36.

[0086] In some examples, the user interface 26 may receive input representing a selection
of a vehicle component. In response, the TID 6 may identify information that is associated
with the selected vehicle component. In this context, the displayed information may include
the information identified by the input. For example, the input may indicate a selection of a
seat warmer, and the display 36 may display the information 806 in the region 808. In another
example, the information 806 might read “look for a hot spot or a cold spot on the seat
warmer.” In another example, the input may indicate a selection of a window defroster, and
the information 806 might read “find a cold spot mdicating an open circutt in the defroster.”

Other examples are possible. The identified information may be retrieved from a database

-13 -



WO 2018/017236 PCT/US2017/038300

accessible by the SCS 10 or the TID 6, for example. That is, the identified information may
be stored by the SCS 10 and sent to the TID 6, or the identified information may be stored on
the computer-readable medium 28 and accessed locally by the TID 6.

[0087] In some examples, the information 806 might take the form of a thermal image of a
normally functioning example of the identified vehicle component. For diagnostic purposes, a
user may be able to compare the captured image 802 with an image that corresponds with the
normally functioning component. In addition or alternatively, the information 806 might take
the form of a thermal image of a malfunctioning example of the identified vehicle
component. For diagnostic purposes, a user may be able to compare the captured image 802
with an image that corresponds with the malfunctioning component.

[0088] In another example, the received mput may indicate a particular symptom of the
vehicle component and the identified information may be related to the symptom. For
example the input received via the user interface 26 may indicate a malfunctioning window
defroster of the vehicle 4 and the information 806 may include “find a cold spot indicating an
open circuit in the defroster.” In another example, the received mput may indicate failing
bearings, and the information 1306 may include “Look for bearing that are running 40
degrees hotter than normal.”

[0089] In other instances, the displayed information may be relevant to a particular make,
model, and/or year of a vehicle. For example, the input received via the user mterface 26 may
ndicate a make, a model, or a year of the vehicle 4, and the information 806 may be
particularly related to the indicated make, the model, or the year of the vehicle 4.

[0090] Figure 15 is a flowchart depicting a method 1500 that can be carried out in
accordance with one or more example embodiments described herein. The method 1500
includes the functions shown in blocks 1502, 1504, 1506, 1508, and 1510. A variety of
methods can be performed using one or more of the functions shown in the method 1500 and
one or more other functions described herein. Reference numbers included within the
description of Figure 15 are provided as examples, rather than to limit the description to only
the particular configuration(s) including the components associated with the reference
numbers.

{8691] The method 1500 may be performed by a thermal imaging device, such as the TID
6.

[0092] At block 1502, the method 1500 includes capturing a thermal image. Block 1502
may be performed similarly to block 602, for example. Referring to Figure 16, the TID 6 may

capture the image 1602, for example.
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[8093] At block 1504, the method 1500 includes displaying the captured thermal image
within a first region of a display of the thermal imaging device. Block 1504 may be
performed similarly to block 604, for example. The displayed thermal image conforms to a
first color palette that maps temperatures (e.g., wavelengths) to a color or a brightness level.
[0094] For example, the captired image 1602 may be displayed in the region 1604
according to a color palette #7 (“CP77). CP7 might map various temperatures (represented by
various infrared wavelengths) to various colors and/or levels of brightness. CP7 might
display vartous temperatures as various shades of orange, for example, with higher
temperatures corresponding to brighter (vellowish) orange and lower temperatures
corresponding to darker (reddish) orange. Other examples are possible.

[0095] At block 1506, the method 1500 includes displaying one or more color palette icons
within a second region of the display that is distinct from the first region. The one or more
color palette icons respectively represent additional color palettes that map temperatures (e.g.,
wavelengths) to a color or a brightness level.

[0096] For example, the color palette icons CP1, CP2, CP3, CP4, CP5 and CP6 may be
displayed within the region 1608 of the display 36. The color palette icons CP1, CP2, CP3,
CP4, CPS and CP6 may each represent a unique mapping of temperature {e.g., wavelength) to
color and/or brightness.

[0097] At block 1508, the method 1500 includes receiving input representing a selection of
a color palette icon of the one or more color palette icons. For example, the display 36 may
be a touchscreen that receives a touch and drag input of color palette icon CP2 that drags the
color palette icon CP2 from the region 1608 into the region 1604. In other examples, the
mput representing a selection of the color palette CP2 may take other forms as well (e.g, a
double click, a double tap, or a single tap, etc.).

[0098] At block 1510, the method 1500 includes displaying, within the first region, a
thermal image that conforms to a second color palette that corresponds to the selected color
palette icon. The display 36 may responsively cause the captured thermal image 1602 to be
displayed (e.g., modified) in accordance with a color map that corresponds to the color
palette icon CP2, as shown in Figure 17.

[6699] Additionally, the selected color palette icon CP2 may be replaced in the region 1608
with a color palette icon CP7. The color palette icon CP7 may take the form of a compressed
version of the thermal image 1602 that conforms to the color palette CP7.

[00106] Respective regions for displaying full-size thermal images and color palette icons

may be arranged in different wavs as well. See thermal image 1802, region 1804, color
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palette icons CPl, CP2, and CP3, and region 1808 of Figure 18, for example. See also
thermal image 1802, regions 1804 and 1808, and color palette icons CP1, CP3, CP5, CP7,
CP4, and CP6 of Figure 19, for example.

[00101] Figwre 20 is a flowchart depicting a method 2000 that can be carried out in
accordance with one or more example embodiments described hercin. The method 2000
includes the functions shown in blocks 2002, 2004, 2006, 2008, and 2010. A variety of
methods can be performed using one or more of the functions shown in the method 2000 and
one or more other functions described herein. Reference numbers included within the
description of Figure 20 are provided as examples, rather than to imit the description to only
the particular configuration(s) including the components associated with the reference
numbers.

{06102} The method 2000 may be performed by a thermal imaging device, such as the TID
6.

[00103] At block 2002, the method 2000 includes capturing a first thermal 1mage. Block
2002 may be performed similarly to block 602 or block 1502, for example. Referring to
Figure 21, the TID 6 may capture the image 2102.

[06104] At block 2004, the method 2000 includes displaying the first thermal inxage within a
first region of a display of the thermal imaging device. Block 2004 may be performed
similarly to block 604 or block 1504, for example. Referring to Figure 21, the display 36 may
display the captured image 2102 in the region 2104. The tmage 2102 may conform to a color
palette CP7.

[00105] At block 20006, the method 2000 includes displaying, within a second region of the
display that is distinct from the first region, one or more second thermal images captured by
the thermal imaging device. The one or more second thermal images may be compressed to
be smaller than the first thermal image.

[00106] For example, the display 36 may display, within the region 2108, compressed
thermal images 2201, 2202, 2203, 2204, 2205, and 2206. As shown, the thermal 1mages
2201-2206 are compressed to be smaller than the thermal image 2102.

[00107] At block 2008, the method 2000 mcludes receiving input representing a selection of
a thermal image of the one or more second thermal images. For example, the display 36 may
be a touchscreen that receives a touch and drag input of the thermal image 2202 that drags the
thermal mmage 2202 from the region 2108 into the region 2104. Other forms of such input are

possible (e.g., a double click, a double tap, or a single tap of the image 2202, etc.).
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[80108] At block 2010, the method 2000 includes, in response to receiving the wmput,
replacing, within the first region of the display, the first thermal image with an enlarged
version of the selected thermal image. In this context, the enlarged version of the selected
thermal image is equal in size to the displayed first thermal image. For example, the display
36 may, in response to receiving the input, replace the image 2102 with the image 2202
within the region 2104, As shown in Figure 22, the image 2202 has been enlarged to be equal
in size to the image 2102. In addition, the display 36 may replace, within the region 2108, the
selected thermal image 2202 with a compressed version of the thermal image 2102, as shown
m Figure 22.

[00109] Figures 23-34 show additional aspects of the TID 6. The aspects shown in Figures
23-34 include screen shots of captured images, menus, etc. that can be displayed on a display
(e.g., the display 36} of the TID 6. The processor 22 can execute the computer-readable
program instructions (e.g., the CRPI 42} to generate the displays shown in the example screen
shots of Figures 23-34.

{06110} Figure 23 and Figure 24 show an overview of the TID 6 and screen shots 103, 105,
107, 109, 111, 113, 115, 117, 119, and 121 (or more simply screen shots 103 to 121) that are
displayable on the display 36. The processor 22 can output displayable aspects shown in the
screen shots 103 to 121 to the display 36. The TID 6 includes an N-button 123, a directional
pad (D-pad) 125, an S-button 129, and a Y-button 131. The S-button 129 can be labeled as
“Mem:” or with a different indicator. The D-pad 125 includes an up key, a down key, a left
key, and a right key. The left and right keys can be used to move focus across the menu tool
bar 137 as shown in the screen shot 115. The up and down keys can be used to move focus
through elements within the display 36 below the tool bar menu 137 as shown in screen shot
115. A “button” can be referred to as a “key™ as in a key of a keypad or kevboard 40. A “key”
can be referred to as a “button.”

[00111] The screen shot 103 includes several displayable aspects. Those displayable aspeets
mchade a textual tip 133, a temperature 157, a temperature scale 159, and temperature marker
161. The textual tip 133 states: “PRO TIP: Press the S button to open the app window.” Other
examples of a textual tip displayable on the display 36 are also possible. The textual tips can
help new users with using the TID 6. The temperature 157 can display a temperature at a
location indicated by the temperature marker 161.

[00112] The screen shot 105 shows a setup menu 135. The setup menu 135 comprises setup
up mode selectors for color palette setup, brightness setup, language setup, temperature setup,

power setup, and an about selector. The aspects displayed in the screen shot 105 also include
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the tool bar menu 137, and tool bar selectors 139, 141, 143 for tips, gallery, and trash,
respectively.

[00113] The screen shot 107 includes a temperature setup screen that provides a user with an
option to select temperature units (°F or °C). The temperature setup screen shown in the
screen shot 107 can be displayed in response to selecting the temperature setup selector
shown in screen shot 105,

[00114] The screen shot 109 shows an overflow menu with example selection options
Normal and Disabled. Other examples of names of selection options within the overflow
menu are also possible. The screen shot 109 shows the tool bar menu 137, additional features
sclectors 145 and 147, and visual states for buttons 149, 151, 153, and 155 on the tool bar
menu 137 based on a status of a selection button. As an example, the visual state for button
149 is normal (e.g., without focus and enabled). As an example, the visual state for button
151 1s has focus (e.g., active). As an example, the visual state for button 153 is selected/active
but not in focus. As an example, the visual state for bution 155 is disabled. The screen shot
109 can include a selection area 163 to make selections to change the visual state of a button.
[80115] The screen shot 111 includes displayable aspects including an 1mage 165, such as a
live view image. The S-button 129 can be pressed while the live view image 165 is displayed
to cause the tool bar menu 137 to appear. The S-button 129 can be pressed when the tool bar
menu 137 is displayed to cause the tool bar menu 137 to disappear and the live view image
165 to be displayed. Camera related data can be hidden when an application window is
opened.

[06116] The screen shot 113 inchudes displayable aspects of a global menu. Those aspects
mcludes selectors such as Normal, Has Focus, Selected/Active (not in focus), and Disabled.
Those aspects can pertain to the tool bar buttons shown in the screen shot 109.

[00117] The screen shot 117 shows an example of displaying a partial file selector 167
below the complete file selectors 169 {movie file), 171 (screen capture file), and 173 (screen
capture file). The partial file selector 167 can be displayed instead of a scroll bar to provide a
hint that other selectors are available. The partial file selector 167 can be selected to cause the
partial file selector 167 to be displayed in its entirety.

[80118] The screen shot 119 in Figure 23 shows a usage tip 175 “PRO TIP: Press Y to
show/hide text,” a tip name 177, and a repawr tip 179 “Look for manifold temperature
differences, all cylinders should be the same, a cold or hot cylinder could indicate a
problem.” A usage tip can guide a user how to use the TID 6. A repair tip can guide a user in

diagnosing and/or repairing a vehicle. The usage tip can fade away after a predetermined
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amount of time {e.g., 2 to 3 seconds) and the tip name 177 and the repair tip 179 can move
towards the positon at which the usage tip 175 was displaved. The processor 22 may track
how many times cach usage tip is displayed since a factory reset of TID 6 so that the usage
tip is not perceived as being in the way once the user has become familiar with operating the
TID 6.

[00119] Next, Figure 25 and Figure 26 show example screen shots 201, 203, 205, 207, 209,
211, and 213 (or more simply screenshots 201 to 213) that are displayable on the display 36
during a settings mode of the TID 6. The processor 22 can output displayable aspects shown
m the screen shots 201 to 213 to the display 36.

[00120] The displavable aspects of the screen shot 201 include a tool bar menu 215
(including example tool bar selections: tips, gallery, and trash) and the settings menu 217
mcluding example setting selections for color palette, brightness, language, temperature,
power, and about information.

{00121} The aspects of the screen shot 203 can be displayed in response to selecting the Y-
key while the color palette selection is in focus (e.g., active) in the settings menu 217. Those
aspects of the sc¢reen shot 203 include the tool bar menu 215 and a color palette 219. A color
for images to be displayed can be selected from the color palette 219. Pressing the Y-key
after selecting a color from the color palette can enter the sclected color, whereas pressing the
N-key can cancel the color selection and/or to return the user to the selection menu 217.
[00122] The aspects of the screen shot 205 can be displayed in response to selecting the Y-
key while the brightness selection is in focus (e.g., active) m the settings menu 217. Those
aspects of the screen shot 205 include the tool bar menu 215 and a brightness selection
mstruction 223. The brightness selection instruction 223, for example, can state “PRO TIP:
SelectA or ¥ to adjust display brightness. Press N when done.” The processor 22 can
determine which keyboard selections are entered and adjust a brightness adjustment
associated with the display 36. Pressing the keys on the keyboard 40 when making an
adjustment can cause the processor 22 to output an audible tone by a speaker or otherwise.
The tones output by the processor 22 can get louder or quieter as the adjustment limits are
reached.

[80123] The aspects of the screen shot 207 can be displayed in response to selecting the Y-
kev while the language selection is in focus (e.g., active) in the settings menu 217. Those
aspects of the screen shot 207 include the tool bar menu 215, a first language selection 225,

and a second language selection 227. The processor 22 can determine a selection of the first
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language selection 225 or the second language selection 227 and subsequently display text
{e.g., usage tips, repair tips, and menus) in the selected language.

[00124] The aspects of the screen shot 209 shown in Figure 26 can be displayed in response
to sefecting the Y-key while the temperature selection is in focus (e.g., active) in the settings
menu 217. Those aspects of the screen shot 209 include the tool bar menu 215, a °F selection
229, and a °C selection 231. The processor 22 can determine a selection of the °F selection
229 or the °C selection 231 and subsequently display temperatures (e.g., the temperature 157
shown in Figure 24} on the display 36 in the selected units.

[80125] The aspects of the screen shot 211 can be displayed in response to selecting the Y-
key while the power selection is in focus (e.g., active) m the settings menu 217. Those
aspects of the screen shot 211 include the tool bar menu 215 and power down selections 233,
235, 237, and 239. The processor 22 can determine which power down selection has been
selected and subsequently cause the TID 6 to power down after the processor 22 determines
an amount of time of inactivity with respect to the TID 6 or automatically after some other
event. Examples of the amount of time can be 2 minutes, S minutes, 10 minutes or some other
amount of time.

[80126] The aspects of the screen shot 213 can be displayed in response to selecting the Y-
key while the about selection is in focus (e.g., active) in the settings menu 217. Those aspects
of the screen shot 213 include the tool bar menu 215, a version indicator 241, a cancel
selection 243, and a factory reset selection 245, The version indicator 241 can, for example,
identify a version of software, hardware, or firmware of the TID 6. The processor 22 can
determine the cancel selection 243 has been selected and responsively return to the setting
menu. The processor 22 can determine the factory reset selection 245 has been selected and
perform one or more actions to set the TID 6 back to a factory setting of the TID {e.g., return
the TID to a first language and a first power setting).

{00127} Next, Figure 27 and Figure 28 show example screen shots 301, 303, 305, 307, 309,
311, 313, 315, and 317 (or more simply 301 to 317) that are displayable on the display 36
during a tip navigation mode of the TID 6. The processor 22 can output displayable aspects
shown in the screen shots 301 to 317 to the display 36.

[80128] The screen shot 301 represents a “live view” image (e.g., the most recent image
captured by a camera of the thermal imaging device). While the live view image is displaved,
the S-button of the keyboard 40 can be pressed to cause the display 36 to display the aspecis
shown in the screen shot 303. Those aspects include the tool bar 319 and the tips category

menu 321, As an example, the first time the tips category menu 321 is initiated (e.g.,
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displayed) since the TID 6 power is changed from the off state to the on state, a left most tool
bar selection 323 for tips can be active {(e.g., in focus) by default so that the tips menu is
displayed on the display 36. The tips category menu 321 includes one or more tip categories
sclections, such as Under Hood, Under Vehicle, Brake and Tire, and Other. Other tool bar
selections on the tool bar include a gallery selection and a trash selection. Other selections
could be included on the tool bar 319. Pressing the S-button while a menu and the tool bar
319 are displayed can cause the display to return to displaying the live view image.

[00129] The screen shot 305 shows an example of aspects that can be displayed in response
to pressing the Y-key while the Under Hood tip category selection is in focus. Those aspects
imclude the tool bar 319 and the tips sub-category menu 325. The sub-categories include
Engine, Electrical, Cooling System, and Other. Other examples of the sub-categories are also
possible. Pressing the N-key while the tip sub-category menu 325 is displaved can cause the
display 36 to once again display the aspects shown in the screen shot 303. The top sub-
category selection (e.g., Engine) in the sub-category menu 325 can be in focus when the
display begins displaying the sub-category menu 325,

[80130] The screen shot 307 shows an example of aspects that can be displayed in response
to pressing the Y-key while the Engine sub-category selection is in focus. Those aspects
include the tool bar 319 and a tips sub-category menu 327. The sub-categories in this menu
327 mclude Exhaust Manifold and Other. Other examples of the sub-categories in the menu
327 are also possible. Pressing the N-key while the tip sub-category menu 327 is displayed
can cause the display 36 to once again display the aspects shown in the screen shot 305. The
top sub-category selection {e.g., Exhaust Manifold) in the tips sub-category menu 327 can be
m focus when the display begins displaying the tips sub-category menu 327.

{06131} If no further sub-category menus are to be shown in response to selecting a sub-
category menu, the display can begin displaying a tip as shown in the screen shot 309. The tip
m the screen shot 309 includes an image 329. Other tips, such as the tip shown in the screen
shot 311, are textual withowt a corresponding image. A portion of the textual tip can include a
tip name 331. Another portion of the textual tip includes the tip 333, which can state “Look
for manifold temperature differences, all cylinders should be same color, and a cold or hot
cylinder could indicate a problem”™ or some other text tip. The screen shot 309 includes the tip
title 331 and the text tip 333. The tip title 331 and the text tip 333 can fade out after being
displayed on the image 329 for a threshold amount of time (e.g., 2 to 3 seconds). The tip 333
comprises a diagnostic tip that pertains to a vehicle. The screen shot 309 also includes a tip

335 to guide a user using the TID 6, such as the tip: “PRO TIP: Press Y to show/hide text.”
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[80132] The screen shot 313 shown in Figure 28 shows aspects displayable on the display 36
after the tip 335 fades out or is otherwise not displayed on the display 36. The aspects
displayed in the screen shot 313 include the tool bar 319, the tip name 331, and the tip 333.
While those aspects of the screen shot 313 are displayed, pressing of the Y-key can cause the
text portion of the tip (e.g., the tip name 331 and the tip 333) to toggle off (as shown in the
screen shot 315), or to toggle on if the text is not displayed.

[00133] Pressing of the S-key while a tip is displaved can cause the display 36 to retumn to
the live image mode, as shown by the screen shot 317. The processor 22 can track the current
and one or more prior states of the application display window so that the user can return to a
prior screen if desired. This allows the user to quickly toggle between the camera and
reference information such as a tip. The S-key or another key can be used to toggle between
the live image mode and a prior display mode.

[00134] Next, Figure 29 shows example screen shots 401, 403, and 405 that are displayable
on the display 36 during a recalibration mode of the TID 6. The processor 22 can output
displayable aspects shown in the screen shots 401, 403, and 405 to the display 36.

[80135] The screen shot 401 includes an animated progress bar {APR) 407, The APR 407
can provide a user of the TID 6 with an indication of how much of a current recalibration
event has occurred and/or how much the recalibration event remains to be performed. The
screen shot 401 might not include an alphanumeric and/or textual message pertaining to the
current recalibration event.

[00136] The screen shots 403 and 405 cach include the APR 407 and an alphanumeric
and/or textual message 409 (or more simply “the message 409”). In the screen shot 403, the
APR 407 and the message 409 are not in a message box together, whereas in the screen shot
405, the APR 407 and the message 409 are in a message box. In other words, i the screen
shot 403, the APR 407 and the message 409 are not proximate to one another as compared to
the screen shot 405 in which the APR 407 and the message 409 are proximate to one another.
[00137] The processor 22 can execute the CRPI 42 to perform the recalibration event. The
processor 22 can automatically perform the recalibration event without a user requesting
performance of the recalibration event. The processor 22 can automatically perform the
recalibration event in response to determining a recalibration trigger event occinred. As an
example, the recalibration trigger can comprise the TID 6 powering on from the off state, or
the TID 6 being exposed to an extreme temperature difference with respect to a prior

temperature. Other examples of the recalibration trigger are also possible.
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[80138] Next, Figure 30 shows example screen shots 501, 503, 505, and 507, and use of a
trigger button 509 (e.g., the image trigger 38 shown on Figure 2). The screen shot 501
represents a “live view” image {¢.g., the most recent image captured by a camera of the
thermal imaging device). While the live view image is displayed, the trigger button 509 may
be activated (e.g., squeezed, pushed, or pulled) to initiate capturing an image displayed on the
display 36 of the TID 6. The processor 22 can determine whether the trigger button 509 is
activated for longer than a trigger threshold amount of time. If the processor 22 determines
that the trigger button 509 is not activated longer than the trigger threshold amount of time,
the processor 22 can cause a single image 515 to be captured and displayed as shown in the
screen shot 503. As an example, the trigger threshold amount of time can be 0.75 seconds or
another length of time. If the processor 22 determines that the trigger button is activated
longer than the trigger threshold amount of time, the processor 22 can cause multiple images
(e.g., an image 517 and one or more other images) to be captured as a video. The processor
22 can cause the capturing of images to stop when the trigger button 509 is no longer
activated (e.g., the trigger button 509 is no longer squeezed, pushed, or pulled). While the
video is being captured and after capturing the image has stopped, a captured image of the
video {e.g., the image 517) can be displayed.

[00139] The still image shown in the screen shots 503 and 505 can be overlaid upon a white
background 513 and 519, respectively, or another colored background for the display
threshold amount of time (e.g., 1.5 seconds or another amount of time).

[00140] After a still image is displayed in the screen shots 503 or 505 for the display
threshold amount of time, the processor 22 can cause the display 36 to switch to displaying
the live view tmage. If the live view is being displayed after displaying a captured image for
less than a threshold number of time, the processor 22 can cause the display 36 to display a
tip to assist the user i using the TID 6. The screen shot 507 shows a tip 511. The tip 511
states “PRO TIP: Use the « key on your thumbpad as a shortcut to the most recent file in the
gallery.” Other examples of the tip displaved after displaying the captured image are also
possible. The tip 511 can be displayed until a user requests the tip to be removed via the
keyboard 40 or the tip can be removed automatically after the tip has been displayed for a
threshold amount of time (e.g., 2 seconds, 3 seconds, or another amount of time). The live
view image can contimie to be displayed on the display 36 after the tip 511 is removed.
{00141} Next, Figure 31, Figure 32, and Figure 33 show example screen shots 601, 603, 605,
607, 609, 611, 613, 615, 617, 619, and 621, and example uses 623, 625, 627, 629, 631, 633,

635, 637, and 639 of a keypad that causes the TID 6 to transition from displaying an image
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shown in one of the screen shots 601 to 619 to displaying another image shown in one of the
screen shots 603 to 621. In particular, the screen shots 601 to 609 represent an example of
navigating to stored files (e.g., image repair tips) from a “live view” (e.g., the most recent
tmage captured by a camera of the TID 6). The screen shots 611 to 617 represent an example
of viewing video files on the display 36 of the TID 6. The screen shots 619 and 621 represent
viewing files — screen capture.

[00142] The screen shot 601 shows a “live view.” Pressing the S-button 129 on a keypad
(c.g., the keyboard 40) i accordance with keypad usage 623 can cause the display 36 to
display a menu for selecting files with respect to vehicle systems and/or vehicle components
as shown by the screen shot 603. The menu shown in the screen shot 603 can be a default
menu displayed the first time a file access application is requested for the first time after the
TID 6 powers to the on state. The menu in the screen shot 603 includes the following
selections: Under Hood, Under Vehicle, Brake and Tire, and Other. The focus can initially be
on the Under Hood selection. The selection in focus can be represented by highlighting the
selection (¢.g., shown darker than the other selections). The selections can represent
categorigs of items shown in selectable files. Other examples of the selections displaved on a
meny to access files are also possible.

[00143] The screen shot 605 shows the menu shown in the screen shot 603 after the right
arrow key of the D-pad 125 1s pressed in accordance with keypad usage 625. The focus can
switch from the Under Hood selection in the menu to the toolbar 641. The left and right keys
can be assoctated with progressing through the tool bar 641 when the tool bar is displayed.
The up and down keys can be associated with progressing through the menu when the menu
is displayed. The tool bar 641 can include tool selections such as Tips, Gallery, and Trash, as
shown in Figure 31. If the Y-key is pressed in accordance with keypad usage 627 while the
Gallery selection is in focus, the processor 22 can cause the display 36 to display the aspecis
shown in the screen shot 607.

[00144] The screen shot 607 shows an active gallery. A first actionable item (i.e., “movie
file” in the screen shot 607) has the focus. An image 643 shown in the background of the
display is an image of a file that is currently in focus (i.e., the movie file in the screen shot
607). The image 643 can update as a user progresses through the active gallery by use of the
up or down keys. For example, the screen shot 609 shows the “screen capture file” in focus in
response to the down key being pressed in accordance with the key usage 631 and the

background tmage 645 being displayed in the background.
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[80145] If the Y-key is pressed in accordance with the key usage 629 when the “movie file”
is in focus as shown in the screen shot 607, the display 36 may display an image of the
selected movie file. In one respect, a tip 649, such as “PRO TIP: Use the ARROW keys on
your thumbpad to scroll through additional files” can be displayed on the image of the
selected file as shown in the screen shot 611 (see Figure 32). If the Y-key is pressed in
accordance with the key usage 633 when the selected movie is not playing, the display can
begin displaying the selected movie file and media controls 647. The tip 649 can fade out
after being displayed for a threshold amount of time (e.g., a 2 to 3 seconds). The media
controls 647 can inchide a counter. The media control 647 can appear and the video can
begin playing automatically in response to the Y-key being pressed. The video might stop
being played after being completely played or can loop around and continue playing at the
beginning of the video. The screen shot 615 shows that the media controls 647 can fade out.
That fading out can occur after a few seconds of user inactivity. The screen shot 617 shows
the media controls 647 can fade back in. That fading can occur in response to any key of the
kevboard 40 being pressed. The left and right keys of the keyboard 40 can move the video a
predetermined number of frames at a time. The left and right keys of the keyboard 40 can be
pressed and held to move even quicker through the video. Pressing of the N-Key 123 in
accordance with the key usage 637 can cause the display 36 to display a gallery file list, such
as the list of files shown in the screen shot 607 and 609.

[00146] The screen shots 619 and 621 represent showing a different frame of a video file.
The different frame could be displayed in response to selecting a different video file or
selecting the left or right arrow kevs, or allowing the video to play. The screen shot 619
shows the tip 649 displayed. The tip 649 can fade out such that the tip 649 is no longer
displayed as shown in the screen shot 621.

[00147] Next, Figure 34 shows example screen shots 701, 703, 705, and 707 that are
displayable on the display 36 during an animated transition mode of the TID 6. The processor
22 can output displayable aspects shown in the screen shots 701 to 707 to the display 36.
[00148] The screen shot 701 comprises an image captured by a camera (e.g., the camera 30).
The screen shot 701 might not include a tool bar or a menu. A use of a keyboard {e.g., the
keyboard 40) can cause the processor 22 to execute the CRPI 42 to perform an animated
transition from the displayed image to a fully rendered menu shown in the screen shot 707.
The screen shot 703 represents a toolbar 709 sliding downwards and a menu with menu items
711, 713, 715, and 717 fading in. As the menu items 711, 713, 715, and 717 fade in {c.g.,

become more viewable), the camera image fades out (e.g., becomes less viewable). The
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screen shot 705 represents the toolbar 709 fully visible and the menu items 711, 713, 715,
and 717 continuing to fade in. The screen shot 707 shows the fully rendered menu in which
the menu items 711, 713, 715, and 717 are no longer fading in and the image is no longer
fading out.

[00149] In some examples, the TID 6 may be configured to operate in a demonstration
(“Demo”) mode. The demonstration mode may involve the TID 6 displaying a predetermined
{e.g., scripted) sequence of images and/or information that shows a user ways in which the
TID 6 might be useful. The images and information displayed during the demonstration mode
may be accessed from the CRM 28 or from the SCS 10.

[00156] For example, the TID 6 may display a prompt for the user to turn the rear defroster
“arid” of the vehicle 4 on and use the TID 6 to mspect for breaks in the grid or for no grid at
all. The TID 6 might display a thermal image of a malfunctioning rear window defroster
showing a “cold spot” representing an open circuit within the grid. A caption might read
“known bad rear windows defroster.” In another example the caption might read “known
good windows defroster” and a thermal image of a normally functioning rear window
defroster may be displaved.

[06151} Similarly, the TID 6 may display a prompt for the user to mspect the vehicle 4 at
normal operating temperature and use the TID 6 to identify a noisy carrier bearing of a
differential of the vehicle 4. The TID 6 might display a thermal tmage of a malfunctioning
differential. A caption might read “known bad differential.” In another example the caption
might read “known good differential” and the displayed thermal image may be of a normally
functioning differential.

{06152} Similarly, the TID 6 may display a prompt for the user to use the TID 6 to monitor
pulley temperatures of a water pump. The TID 6 may further display a message stating that
excessive temperatures may indicate a bearing issue. The TID 6 might display a thermal
mmage of a malfunctioning water pump bearing. A caption might read “known bad water
pump bearing.” In another example the caption might read “known good water pump
bearing” and the displayed thermal image may be of a normally functioning water pump
bearing.

{86153} Similarly, the TID 6 may display a prompt for the user to use the TID 6 to inspect a
seat heater of the vehicle 4. The TID 6 may further display a message stating that seat heater
will increase in temperature and reveal the heater grid undemeath the seat. The TID 6 may
further display a prompt to use the TID 6 to inspect for breaks in the grid or no grid at all.

The TID 6 might display a thermal image of a malfunctioning seat heater. A caption might
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read “known bad heated seat.” In another example the caption might read “known good
heated seat” and the displayed image may correspond to a normally functioning seat heater.
[00154] Similarly, the TID 6 may display a prompt for the user to use the TID 6 to inspect
an alternator of the vehicle 4. The TID 6 may further display a message staung that a
charging {normally functioning) alternator will display a higher temperature than a non-
charging (malfunctioning) alternator. The TID 6 might display a thermal image of a
malfunctioning or a normally functioning alternator. A caption might read “known good
charging alternator” or “known bad charging alternator,” as appropriate.

[80155] The demonstration mode may be initiated by navigating drop down menus or other
features of a user interface of the TID 6.

[00156] A person having ordiary skill in the art will understand that the thermal imaging
device can transition from the fully rendered menu of the screen shot 707 to the live shot
captured by the camera 30 in a reverse order of the screen shot 707, the screen shot 705, the
screen shot 703, and the screen shot 701. A person having ordinary skill in the art will further
understand that additional screen shots can be captured between the tmage view and the fully
rendered menu or vice versa.

V.  CONCLUSION

[00157] Example embodiments have been described above. Those skilled in the art will
understand that changes and modifications can be made to the described embodiments
without departing from the true scope of the present invention, which is defined by the
claims.

[006158] Additional embodiments, based on the features or functions described herein, can be
embodied as a non-transitory computer-readable medium storing program instructions, that
when executed by a processor of a machine cause a set of functions to be performed, the set
of functions comprising the features or functions of the aspects and embodiments described
herein.

[00159] Embodiments of the present disclosure may thus relate to one of the enumerated
example embodiments (EEEs) listed below.

[6061608] EEE 1 is a method performed by a thermal imaging device, the method comprising:
capturing a thermal image of a vehicle; displaying the thermal image within a first region of a
display of the thermal imaging device; and displaying information related to servicing the
vehicle within a second region of the display that is distinct from the first region.

[00161] EEE 2 is the method of EEE 1, wherein the displayed information comprises a

thermal image of a normally functioning example of the vehicle component.
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[80162] EEE 3 is the method of any of EEEs 1 or 2, wherein the displaved information
comprises a thermal image of a normally functioning example of the vehicle component.
[00163] EEE 4 is the method of any of EEEs 1-3, further comprising sending the captured
thermal image of the vehicle to a server computing system.

[00164] EEE 5 is the method of any of EEEs 1-4, further comprising receiving the displayed
formation from a server computing system.

[00165] EEE 6 is the method of any of EEEs 1-5, wheremn the displayed information
comprises a thermal image of another vehicle that was received by the server from a second
thermal imaging device.

[00166] EEE 7 is the method of any of EEEs -6, further comprising receiving the displayed
mformation from a computer readable medium of the thermal imaging device.

[00167] EEE 8 is the method of any of EEEs 1-7, funther comprising: receiving, via a user
mterface, input representing a selection of a vehicle component; and identifying information
that is associated with the selected vehicle component, wherein the displayed information
comprises the identified information.

[80168] EEE 9 is the method of EEE 8, wherein the received input further indicates a
symptom of the vehicle component, and wherein the identified information is related to the
symptom.

[00169] EEE 10 is the method of EEE 8, wherein the received input further indicates a
make, a model, or a year of the vehicle, and wherein the identified information is related to
the make, the model, or the year of the vehicle.

[6061708] EEE 1! is the method of any of EEEs 1-10, wherein the displaved information
comprises textual suggestions for repairing the vehicle.

{80171} EEE 12 is the method of any of EEEs 1-11, wherein the thermal image is captured
in response to detecting that a trigger of the thermal imaging device has been squeezed.
[00172] EEE 13 is the method of EEE 12, wherein capturing the thermal image comprises
capturing a thermal video stream in response to detecting that the trigger has been squeezed,
the method further comprising: ceasing capturing the thermal video stream in response to
detecting that the trigger has been released.

[80173] EEE 14 is a non-fransitory computer readable medium storing instructions that,
when executed by a thermal imaging device, cause the thermal imaging device to perform
functions comprising: capturing a thermal image of a vehicle; displaying the thermal image

within a first region of a display of the thermal mmaging device; and displaying information
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related to servicing the vehicle within a second region of the display that is distinct from the
first region.

[00174] EEE 15 is the non-transitory computer readable medium of EEE 14, wherein the
displayed information comprises a thermal image of a normally functioning example of the
vehicle component.

[00175] EEE 16 is the non-transitory computer readable medium of any of EEEs 14 or 15,
wherein the displayed information comprises a thermal image of a nommally functioning
example of the vehicle component.

[80176] EEE 17 is the non-transitory computer readable medium of any of EEEs 14-16, the
functions further comprising sending the captured thermal image of the vehicle to a server
computing system.

[00177] EEE 18 is the non-transitory computer readable medium of any of EEEs 14-17, the
functions further comprising receiving the displayed information from a server computing
System.

[00178] EEE 19 is the non-transitory computer readable medium of any of EEEs 14-18,
wherein the displayed information comprises a thermal image of another vehicle that was
received by the server from a second thermal imaging device.

[00179] EEE 20 is the non-transitory computer readable medium of any of EEEs 14-19, the
functions further comprising receiving the displayed information from a computer readable
medium of the thermal imaging device.

[00180] EEE 21 is the non-transitory computer readable medium of any of EEEs 14-20, the
functions further comprising: receiving, via a user interface, input representing a selection of
a vehicle component; and identifying information that is associated with the selected vehicle
component, wherein the displayed information comprises the identified information.

{00181} EEE 22 is the non-transitory computer readable medium of EEE 21, wherein the
received input further indicates a symptom of the vehicle component, and wherein the
wdentified information is related to the symptom.

[00182] EEE 23 is the non-transitory computer readable medium of EEE 21, wherein the
received input further indicates a make, a model, or a year of the vehicle, and wherem the
identified information is refated to the make, the model, or the year of the vehicle.

[00183] EEE 24 is the non-transitory computer readable medium of any of EEEs 14-23,

wherein the displayed information comprises textual suggestions for repairing the vehicle.
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[80184] EEE 25 is the non-transitory computer readable medium of any of EEEs 14-24,
wherein the thermal image is captured in response to detecting that a trigger of the thermal
imaging device has been squeezed.

[00185] EEE 26 is the non-transitory computer readable medium of EEE 25, wherein
capturing the thermal image comprises capturing a thermal video stream in response io
detecting that the trigger has been squeezed, the functions further comprising: ceasing
capturing the thermal video stream in response to detecting that the trigger has been released.
[06186] EEE 27 is a thermal imaging device comprising one or more processors, a thermal
image sensot, and a non-transitory computer readable medium storing instructions that, when
executed by the one or more processors, cause the thermal imaging device to perform
functions comprising: capturing a thermal image of a vehicle; displaying the thermal image
within a first region of a display of the thermal imaging device; and displaying information
related to servicing the vehicle within a second region of the display that is distinct from the
first region.

[00187] EEE 28 is the thermal imaging device of EEE 27, wherein the displayed information
comprises a thermal image of a normally functioning example of the vehicle component.
[06188] EEE 29 is the thermal imaging device of anv of EEEs 27 or 28, wherein the
displayed information comprises a thermal image of a normally functioning example of the
vehicle component.

[00189] EEE 30 is the thermal imaging device of any of EEEs 27-29, the functions further
comprising sending the captured thermal image of the vehicle to a server computing system.
{06190} EEE 31 is the thermal imaging device of any of EEEs 27-30, the functions further
comprising receiving the displayed information from a server computing system.

[80191] EEE 32 is the thermal imaging device of any of EEEs 27-31, wherein the displayed
imformation comprises a thermal image of another vehicle that was received by the server
from a second thermal imaging device.

[00192} EEE 33 is the thermal imaging device of any of EEEs 27-32, the functions further
comprising receiving the displayed mformation from a computer readable medium of the
thermal imaging device.

{86193} EEE 34 is the thermal imaging device of any of EEEs 27-33, the functions further
comprising: receiving, via a user interface, mput representing a selection of a vehicle
component; and identifying information that is associated with the selected vehicle

component, wherein the displayed information comprises the identified information.
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[80194] EEE 35 1s the thermal imaging device of EEE 34, wherein the recetved input further
indicates a symptom of the vehicle component, and wherein the identified information is
related to the symptom.

[00195] EEE 36 is the thermal imaging device of EEE 34, wherein the received input further
mdicates a make, a model, or a year of the vehicle, and wherein the identified information is
related to the make, the model, or the vear of the vehicle.

[00196] EEE 37 is the thermal imaging device of any of EEEs 27-36, wherein the displayed
information comprises textual suggestions for repairing the vehicle.

{86197} EEE 38 is the thermal imaging device of any of EEEs 27-37, wherein the thermal
image is captured in response to detecting that a trigger of the thermal imaging device has
been squeezed.

[00198] EEE 39 1s the thermal imaging device of EEE 38, wherein capturing the thermal
image comprises capturing a thermal video stream in response to detecting that the trigger has
been squeeczed, the functions further comprising: ceasing capturing the thermal video stream
i response to detecting that the trigger has been released.

[80199] EEE 40 is a method performed by a thermal imaging device, the method
comprising: capturing a thermal image; displaying the captured thermal image within a first
region of a display of the thermal imaging device, wherein the displayed thermal image
conforms to a first color palette that maps temperatures to a color or a brightness level;
displaying one or more color palette icons within a second region of the display that is
distinct from the first region, wherein the one or more color palette icons respectively
represent additional color palettes that map temperatures to a color or a brightness level;
receiving input representing a selection of a color palette icon of the one or more color palette
icons; and displaying, within the first region, a thermal image that conforms to a second color
palette that corresponds to the selected color palette icon.

[00200] EEE 41 is the method of EEE 40, wherein the input comprises a drag-and-drop
put.

[00201] EEE 42 is the method of any of EEEs 40 or 41, further comprising modifying the
captured thermal image to conform to the second color palette, wherein the displayed thermal
image that conforms to the second color palette is the captured thermal image that is modified
to conform to the second color palette.

[00202] EEE 43 is the method of any of EEEs 40-42, further comprising replacing, within
the display, the selected color palette icon with a color palette icon that corresponds to the

first color palette.
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[80203] EEE 44 is the method of any of EEEs 40-43, wherein the selected color palette icon
comprises a compressed version of the captured thermal image that conforms to the second
color palette, the method further comprising: modifying the compressed version of the
thermal image to conform with the first color palette.

[00204] EEE 45 is a non-transitory computer readable medium storing instructions that,
when executed by a thermal imaging device, cause the thermal imaging device to perform
functions comprising: capturing a thermal image; displaying the captured thermal image
within a first region of a display of the thermal mmaging device, wherein the displayed
thermal image conforms to a first color palette that maps temperatures to a color or a
brightness level; displaying one or more color paletie icons within a second region of the
display that is distinct from the first region, wherein the one or more color palette icons
respectively represent additional color palettes that map temperatures to a color or a
brightness level; receiving input representing a selection of a color palette icon of the one or
more color palette icons; and displaying, within the first region, a thermal image that
conforms to a second color palette that corresponds to the selected color palette icon.

[80205] EEE 46 is the non-transitory computer readable medium of EEE 43, wherein the
imnput comprises a drag-and-drop input.

[00206] EEE 47 is the non-transitory computer readable medium of any of EEEs 45 or 46,
the functions further comprising modifying the captured thermal image to conform to the
second color palette, wherein the displayed thermal image that conforms to the second color
paletie is the captured thermal image that is modified to conform to the second color palette.
{00207} EEE 48 is the non-transitory computer readable medium of any of EEEs 45-47, the
functions further comprising replacing, within the display, the selected color palette icon with
a color palette icon that corresponds to the first color palette.

[00208] EEE 49 is the non-transitory computer readable medium of any of EEEs 45-48,
wherein the selected color palette icon comprises a compressed version of the captured
thermal image that conforms to the second color paletie, the functions further comprising:
modifying the compressed version of the thermal image to conform with the first color
palette.

[80209] EEE 50 is a thermal imaging device comprising one or more processors, a thermal
image sensor, and a non-transitory computer readable medium storing instructions that, when
executed by the one or more processors, cause the thermal imaging device to perform
functions comprising: capturing a thermal image; displaying the capwred thermal image

within a first region of a display of the thermal imaging device, wherein the displayed
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thermal image conforms to a first color palette that maps temperatures to a color or a
brightness level; displaying one or more color palette icons within a second region of the
display that is distinct from the first region, wherein the one or more color palette icons
respectively represent additional color palettes that map temperatures to a color or a
brightness level; recetving input representing a selection of a color palette icon of the one or
more color palette icons; and displaying, within the first region, a thermal image that
conforms to a second color palette that corresponds to the selected color palette icon.

[00210] EEE 51 is the thermal imaging device of EEE 50, wherein the input comprises a
drag-and-drop input.

{00211} EEE 52 is the thermal imaging device of any of EEEs 50 or 51, the functions further
comprising modifying the captured thermal image to conform to the second color palette,
wherein the displayed thermal image that conforms to the second color palette is the captured
thermal image that is modified to conform to the second color palette.

[00212] EEE 53 is the thermal imaging device of any of EEEs 50-52, the functions further
comprising replacing, within the display, the selected color palette icon with a color palette
icon that corrgsponds to the first color palette.

[06213} EEE 54 is the thermal imaging device of any of EEEs 50-53, wherein the selected
color palette icon comprises a compressed version of the captured thermal image that
conforms to the second color palette, the functions further comprising: modifying the
compressed version of the thermal image to conform with the first color palette.

[00214] EEE 55 is a method performed by a thermal imaging device, the method
comprising: capturing a first thermal image; displaying the first thermal image within a first
region of a display of the thermal imaging device; displaying, within a second region of the
display that is distinct from the first region, one or more second thermal images captured by
the thermal imaging device, wherein the one or more second thermal images are compressed
to be smaller than the first thermal image; receiving input representing a selection of a
thermal image of the one or more second thermal images; and in response to receiving the
input, replacing, within the first region of the display, the first thermal image with an
enlarged version of the selected thermal image, wherein the enlarged version of the selected
thermal itmage is equal in size to the displayed first thermal image.

[00215] EEE 56 is the method of EEE 55, further comprising replacing, within the second
region of the display, the selected thermal image with a compressed version of the first

thermal image.
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[80216] EEE 57 is a non-fransitory computer readable medium storing instructions that,
when executed by a thermal imaging device, cause the thermal imaging device to perform
functions comprising: capturing a first thermal image; displaying the first thermal image
within a first region of a display of the thermal imaging device; displaying, within a second
region of the display that is distinct from the first region, one or more second thermal images
captured by the thermal imaging device, wherein the one or more second thermal images are
compressed to be smaller than the first thermal image; receiving input representing a
selection of a thermal image of the one or more second thermal images; and in response to
recetving the input, replacing, within the first region of the display, the first thermal image
with an enlarged version of the selected thermal image, wherein the enlarged version of the
selected thermal image 1s equal in size to the displayed first thermal image.

[00217] EEE 58 is the non-transitory computer readable medium of EEE 57, the functions
further comprising replacing, within the second region of the display, the selected thermal
image with a compressed version of the first thermal image.

[00218] EEE 59 is a thermal imaging device comprising one or more processors, a thermal
image sensot, and a non-transitory computer readable medium storing instructions that, when
executed by the one or more processors, cause the thermal imaging device to perform
functions comprising: capturing a first thermal image; displaying the first thermal image
within a first region of a display of the thermal imaging device; displaying, within a second
region of the display that is distinct from the first region, one or more second thermal images
captured by the thermal imaging device, wherein the one or more second thermal images are
compressed to be smaller than the first thermal image; receiving input representing a
selection of a thermal image of the one or more second thermal images; and in response to
receiving the mput, replacing, within the first region of the display, the first thermal image
with an enlarged version of the selected thermal image, wherein the enlarged version of the
selected thermal image 1s equal in size to the displayed first thermal image.

[00219] EEE 60 is the thermal imaging device of EEE 59, the functions further comprising
replacing, within the second region of the display, the selected thermal image with a
compressed version of the first thermal image.

[80220] EEE 61 is the method of any of EEEs 1-13, wherein capturing the thermal image of
the vehicle comprises capturing a thermal image of a particular component of the vehicle.
[00221] EEE 62 is the non-transitory computer readable medium of any of EEEs 14-26,
wherein capturing the thermal image of the vehicle comprises capturing a thermal image of a

particular component of the vehicle.
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[80222] EEE 63 is the thermal imaging device of any of EEEs 27-39, wherein capturing the
thermal image of the vehicle comprises capturing a thermal image of a particular component

of the vehicle.
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CLAIMS
Iclaim:
1. A method performed by a thermal imaging device, the method comprising:
capturing a thermal image of a vehicle;
displaying the thermal image within a first region of a display of the thermal imaging
device; and
displaying information related to servicing the vehicle within a second region of the

display that is distinct from the first region.

2. The method of claim 1, wherein the displayed information comprises a
thermal image of a normally functioning example of the vehicle component.
3. The method of claim 1, wherein the displayed information comprises a

thermal image of a malfunctioning example of the vehicle component.

4, The method of claim 1, further comprising sending the captured thermal image

of the vehicle to a server computing system.

5. The method of claim 1, further comprising recetving the displayed information

from a server computing system.

6. The method of claim 1, whercin the displayed information comprises a
thermal image of another vehicle that was received by the server from a second thermal

imaging device.

7. The method of claim 1, further comprising receiving the displayed mformation

from a computer readable medium of the thermal imaging device.

8. The method of claim |, further comprising:

receiving, via a user interface, input representing a selection of a vehicle component;
and

identifying information that is associated with the selected vehicle component,

wherein the displayed information comprises the identified information.
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9. The method of claim 8, wherein the received input further indicates a
symptom of the vehicle component, and wherein the identified information is related to the

symptom.

10. The method of claim 8, wherein the received input further indicates a make, a
model, or a year of the vehicle, and wherein the identified information is related to the make,

the model, or the year of the vehicle.

11.  The method of claim 1, wherein the displayed information comprises textual

suggestions for repairing the vehicle.

12, The method of claim 1, wherein the thermal image is captured in response fo

detecting that a trigger of the thermal imaging device has been squeezed.

13. The method of claim 12, wherein capturing the thermal image comprises
capturing a thermal video stream in response o detecting that the trigger has been squeezed,
the method further comprising:

ceasing capturing the thermal video stream in response to detecting that the trigger

has been released.

14, A method performed by a thermal imaging device, the method comprising:

capturing a thermal image;

displaying the captured thermal image within a first region of a display of the thermal
imaging device, wherein the displayed thermal image conforms to a first color palette that
maps temperatures to a color or a brightness level;

displaying one or more color paletie icons within a second region of the display that is
distinct from the first region, wherein the one or more color palette icons respectively
represent additional color paleties that map temperatures to a color or a brightness level;

receiving input representing a selection of a color palette icon of the one or more
color palette icons; and

displaying, within the first region, a thermal image that conforms to a second color

palette that corresponds to the selected color palette icon.

15.  The method of claim 14, wherein the input comprises a drag-and-drop input.
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16.  The method of claim 14, further comprising modifying the captured thermal
image to conform to the second color palette,
wherein the displayed thermal image that conforms to the second color palette is the

captured thermal image that is modified to conform to the second color palette.

7. The method of claim 14, further comprising replacing, within the display, the

selected color palette icon with a color palette icon that corresponds to the first color palette.

18.  The method of claim 14, wherein the selected color palette icon comprises a
compressed version of the captured thermal image that conforms to the second color palette,
the method further comprising:

modifying the compressed version of the thermal image to conform with the first

color palette.

19. A method performed by a thermal imaging device, the method comprising:

capturing a first thermal image;

displaying the first thermal image within a first region of a display of the thermal
imaging device;

displaying, within a second region of the display that is distinct from the first region,
one or more second thermal images captured by the thermal imaging device, wherein the one
or more second thermal images are compressed to be smaller than the first thermal image;

receiving input representing a selection of a thermal image of the one or more second
thermal images; and

in response to receiving the input, replacing, within the first region of the display, the
first thermal image with an enlarged version of the selected thermal image, wherein the
enlarged version of the selected thermal image is equal in size to the displayed first thermal

image.

20.  The method of claim 19, further comprising replacing, within the second
region of the display, the selected thermal image with a compressed version of the first

thermal image.
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