
METHODS FOR CONTROLLING A HEADSET DEVICE, HEADSET DEVICES, 
COMPUTER READABLE MEDIA., AND INFRARED SENSORS 

Technical Field  

101)01.] 	Various embodiments generally relate to methods for controIling• a headset. 
device, headset devices, coMputerreadable Media, and infrared sensors. 

Background  

[00021 	While wearing a VR (virtual reality) headset, real world objects may be 
obscured from view, preventing a user .froti locating and using a variety of peripherals, 
like for example keyboards, mice, and other input:deviees, -without removing the headset. 
Thus, there may be a need to increase usability of headset devices. 

Summary of the Invention 

(00031 	According to various embodiments, a headset device may be provided. The 
headset deviCe may include: a display; an infrared sensor configured to capture an 
infrared linage of a. vicinity of the headset device; a presence determination circuit 
configured to determine a presence of a pre-deteradued peripheral device in the vicinity 
of the headset. device based on the infrared image; and a controller eonfigured..to control 
the display to display a representation of the pre-determined peripheral device based on 
the determined presence of the pre-determined peripheral device. 

[0004] 	According to various embodiments, a method for .controlling a headset device 
may be provided. The method may include: capturing an infrared image of a vicinity of 
the headset device; determining a presence of a pre-determined peripheral device in the. 
vicinity of the headset device based on the infrared image; and controlling a display of 
the headset device to display a representation of the: pre-determined peripheral device 
based on the determined presence ofihe pre-determined peripheral device. 



[0005] 	According to various embodintents, a computer readable mediuni may be 
provided. The computer readable medium may inClude program instructions which when 
executed by a processor cause the' processor to pertbim a method for controlling a 
headset device. 

[00061 	According to various embodiments, an infrared sensor may be provided. The 
infrared sensor may include: a capturing circuit configured to capture an infrared image: 
of a vicinity of a headset device; and..a.comittunication circuit configured to. communicate 
data based on the captured infrared image to the headset device for determining a 
presence.ola Fe-determined peripheral device in the vicinity of the,  headset device based 
on the infrared.. image and for controlling a display of the headset device to display a 
representation of- the pre-determined peripheral device based on .the determined presence. 
of the pre-determined peripheral device: 

Brief Description of he Drawings 

100071 	In the drawings, like reference characters generally refer to the same parts 
throughout the different views. The drawings are not necessarily to scale, eniphaSis 
instead generally being placed upon illustrating the principles of the - invention. The 
dimensions of the various features or elements maybe arbitrarily expanded or reduced for 
clarity. In the following desdription, various embodiments. of the invention are. described 
with reference. to the following drawings, in which: 

[0008] 	FIG. I shows a .headset device according to various enibodiments; 

[0009] 	FIG. 2. shows a headset device according to various embodiments; 
[0010] 	FIG. 3 shows a floW diagram. illustrating a method for controlling a headset 
device according to various embodiments; and 

[0011] 	FI.Q..4 shows an infrared sensor according to various embodiments. 

Detailed Description 
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100121 	The: following detailed. description. refers: to the accompanying drawings. That 
show, by way of illustration, specifie details and embodiments in which the. invention 
may be practiced. Mese embodiments are described in sufficient detail to enable those 
skilled in the art to practice the invention. Other embodiments may be utilized and 
structural, and logical changes may be made without departing from the scope Of the 
invention. The various embodiments are not necessarily mutually exclusive, as some 
embodiments can-  be combined with one or  more other einboditrients to form new 
embodiments. 

100131 	In this context, the headset device as described in this description may include 
a memo/which is for example used in the processing carried outin the headset device. 
A memory used in the embodiments may be a volatile memory, for example a DRAM 
(Dynamic Random Access Memory) or a non-volatile memory, for .example a PROM 
(Programmable Read. Only Memory), an EPROM (Erasable PROM), EEPROM 
(Electrically Erasable PROM), or a flash memory,. e.g., a floating gate memory, a Charge. 
trapping Memory, an MRAM (Magnetoresistive Random Access Memory) or a PCRAM 
(Phase Change Random Access Memory): 

[001.41 	In an embodiment,. a "circuit" may be understood as any kind of a logic 
implementing entity, which may be special purpose circuitry or a processor executing 
software stored in a Memory; firmware,, or any combination thereof Thus,. in an 
embodiment, a. "circuit" May be a hard-weed logic circuit or a programmable logic circuit 
such as a programmable processor, e.g. a microprocessor (e.g. -a Complex Instruction Set 
Computer (CIS.C) processor or a Reduced Instruction Set Computer (RISC) processor). A 
"circuit" may also he a processor executing software, e:g. any kind of computer program, 
e.g. a computer program using a virtual machine code such as e,g. Java. Any other kind 
of implementation of the 'respective functionS which will be described in more. detail 
below may also be understood as a "circuit" in accordance with an alternative 
embodiment: 

[00151 	Indic specification the term 'comprising" shall be understood to have a broad 
meaning similar to the term "including" and will be understood to imply the inclusion of 
a stated integer or step or group of 'integers or steps but not the exclusion of any other 
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integer or step or group. of integers , or steps. This definition also applies to variations on 

the term "comprising" such as "comprise" and "'comprises". 

[0016] 	The reference to any prior art in thiS specification is not, and should not be 
taken as an acknoWledgement or any form of suggestion that the referenced prior art 

forms part of (he common general knowledgeiri Australia (or any other country). 

[00171 	In order that the invention may be readily understood and put into practical 

effect, particular embodiments will now be described by way of ex.anipies and not. 
limitations, and with reference to the figures. 

[00181 	Various embodiments are provided for devices, and various embodiments .arc 

provided for methods. It will be understood that basic properties of the devices also hold 

for the methods and vice versa, Therefore, for sake. of brevity, duplicate description of 
such properties may be omitted, 

[0019] 	It will be understood that any property described herein for a specific device 
may also hold for any device described herein. It will be understood that. any property 

described herein for a specific method may also hold for any method described herein. 
Furthermore, it will be understood that for any device or method described herein, not 

necessarily all the components or steps described must be enclosed in the. device or 
method, but only some (but not all) components or steps may be enclosed. 

[00201 	The term "coupled" (or "connected") herein may be utiderstoodas electrically 

coupled or as mechanically coupled, for example attached or fixed or attached, or just in 
contact 'Without any fixation, and it will be understood than both direct coupling or 

indireetcoupl ing (in other words: coupling without direct contact) maybe provided, 

00211 	While. 'wearing a Vit (virtual reality). headset, real world objects may be 
obscured from view, preVenting a 'user from locating and using a variety of peripherals, 

like for example keyboards, mice, mid other input devices, without removing the headset. 

According to Various eithodimentS, devices and methods may be. provided to increase 

usability of headsetdevices. 

[0022] 	According to various entbodhhents, peripheral product detection and 
visualization in VR May be provided.. According to various embodiments, [ND (head 

mounted display) product detection may be provided, 
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[00231 	According to various embodiments, a sensor (for example a consurnerirade. 
infrared ,camera) may he attaohed. to the exterior of the headset and may identify 
customized indiCators (for example sensor stickers) on the peripheral product, may 
identify the. product and may tender a 3d model of the product in the VR view relative to 
the actual: physical position of the lirOduct. 

100241 	FIG, I shows a headset deViee 100 (for example a Vlt headset, or a head 
mounted display) according to various eiabodiments. The: headset device 100 may 
include a display .102. For example, the display 1.02 may display an output of a computer 
program, for example a computer game. The headset device 100 may further include an 
infrared sensor 104 configured to capture an infrared image of a vicinity of the headset 
device 100. The headset device 100 may further include a. presence. determination•circuit 
106 configured to determine a.presence a a pre-determined peripheral device. (not shown 
in :Fla 1) in the vicinity of the headset device 100 based: on the infrared image. The 
headset device 100 may further include a controller 108 configured to control the display 
102 to display a representation of the pre-determined peripheral device based on the 
determined presence of the pre-determined peripheral device. The diSplay 102;  the 
infrared sensor 104, the presence determination circuit 106, and the controller 108 may be 
coupled with. each other, like indicated by lines 110, for example electriCally coupled, for 
example using a line or a cable, and/ or mechanically coupled. 
100251 	In Other 'words, a headset device according to, various embodiments may 
display information representing a peripheral device in a display of the headsetdevice, in 
which usually computer program (for example computer game) information are shown, if 
the headset device determines by using an infrared sensor; that 'the peripheral device is 
near the headset device. 

100261 	According to various embodithents, the presence determination circuit 106 
may further be: configured to determine presence of an infrared marking (in other words: 
a marking visible under infrared light (whioh may for example be light in a wavelength. 
range of 700 nanometers to. 1 mm); for example a marking not visible under a light 
different from infrared light) on the pre-determined peripheral, device based on the 
infrared image. According to various embodiments, the presence determination circuit 
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106 may farther by configured to determine the presence of the pre-determined peripheral. 

device in. The vicinity of the. headset device. TOG based On determining the infrared 

marking (for example based. on determining the infrared marking in the infrared image). 

[0027J 	According to various embodiments, the infrared marking may include or may 

be or maybe included in: a QR code; 

[0028] 	According to various embodiments, the presence determination. circuit 106 

may further be configured to determine a position of the pre-determined peripheral device. 

relative to the headset device 100- based on the infrared. image. 

[0029] 	According to various embodiments, the. controller 108. may further be 

configured to control, the display 102 to display a three-dimensional. representation of the 

pre-determined peripheral device based on the determined position of the..pre-determined 

peripheral device. 

[00301 	According. to various embodiments, the controller 10.8 may further be 

Configured to control the. display 102 to overlay a representation of a surrounding of the 

headset device with the representation of the pre-determined peripheral device; 

[00311 	According to various embodiments, the controller 108 may further be 

configured to control the display 102 to overlay an output of a.program used by a user of 

the headset device 100 with. the representation of the pre-determined peripheral device. 

[00321. 	According to various embodiments,, the controller 108. may further be 

configured to control the 'display 102 to display the representation of the pre-determined 

peripheral device based .on an action taken by a user of the headset device 100 in a 

program used by the user (for example in a computer game played by the user). 

[0033) 	According to various embodiments, the action taken by the user may include 

or may be or may be included in. opening an input element in a computer.  program (for 
example opening a text box). 

100341 	According to various embodiments, the controller .108 may further be 

configured to control the display 10.2 to display the representation of the pre-determined 

peripheral device based on a pre-determined. input into an input device connected to the 

headset device 100. 
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[00351 	1:11G. 2 shows a headset device 11.2 (for example a 'VR. headset, or a head. 
mounted .display) according to various embodiments. The headset device 112 may, 
similar to the headset device 100 shown in. PIG; I, include a display 102. For example, 
the display 102 may display an. output of a computer program, for example a computer 
game. The headset device 112 may, similar to the headset device 100 shown in. FIG. 1, 
thither include an infrared sensor 104 configured. to Capture' an infrared image of a 
vicinity of the headset device 100. The: headset device 112 may, similar to the headset 
device 100 shown in FIG.: I, further include a presence. determination circuit 106 
configured to determine a presence of a pre-determined peripheral device. (not shown in 
FIG. I) in the vicinity of the headset device 100 based on the. infrared image. The headset 
device 112 may, similar to the headset. device 100 shoWn in FIG. I, further -include a 
controller 108 configured totontrol the display 102 to display a repreSentation .of the pre,  
determined peripheral .device based an the determined presence of the pre-determined 
peripheral device.- The headset device 112 may further include a gesture recognition 
circtift 114, like will be described in more detail below. The headset device 112 may 
further include an interface 116, like:  will be described in more detail below. The display 
102, the infrared sensor 104, the presence determination circuit 106, the Gin-Moller 108, 
the gesture recognition circuit 114, and the interface 116 may be coupled with each other, 
like indicated by lines 118, for example electrically coupled,. for example using a line or a 
cable, and/ or Mechanically coupled. 

[00361 	According to Various embodiments, the gesture recognition circuit 1.1'4 may be 
configured to determine a gesture performed by a:  user of the headset. According to 
various embodiments, the controller 1.08 may further be configured to control the display 
102 to display the representation of the pre-determined peripheral device based on the 
determined gesture, 

(0037] 	AccOrding to various embodiments, the interface 116 may be an interface to a 
gesture recognition. deVice (not shown in FIG. 2), and, the gesture recognition device may 
be configured to determine .a gesture of a user of the headset device. The interface 116 
'may be.tonfigured to receive:  information indicating the determined gesture.. According:to 
various embodiments, the controller -108 tray further be configured to control the display 
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102 to display the. representation of the pre-determined peripheral device based on the 
determined gesture. 

[0038J 	According to various embodiments, the controller 108 may further be 
configured to control the display 102 to display an interaction of a user of the.headset 
device ma with the pre-determined peripheral device. 

00391 	According to various embodiments, the peripheral device may include or may 
be or may be included in an input device. 

[00401 	According to various embodiments, the peripheral device May include or may 
be or may be included in a mouse, a keyboard; a touthpzid, a gaining controller• and/ or a 
joystick. 

f004:11 	FIG. 3 shows a flow diagram 120 illustrating, a method for controlling a 
headset device according to various embodiments. In 122,. an. infrared image of a vicinity 
of the headset device may be captured. In 1.24, a, presence of t pre-determined peripheral 
device in the vicinity of the headset device. may be determined based on the infrared 
image. In 126, a display of the. headset device may be controlled to display a 
representation of the.pre-determined peripheral device based on the. determined presence 
of the pre-determined peripheral device. 

[0042J 	According to various embodiments;  the method may further include: 
determining presence of an infrared marking on the pre-determined peripheral device 
based on the infrared image; and determining the presence of the pre-determined 
peripheral device in the vicinity of the headset-device based on determining the infrared 
marking.. 

100431 	According to various embodiments, the infrared marking may include-  or may 
be or may be included in a QR code.. 

[0(1441 	According to various embodiments, the method may further include 
determining a position of the pm-determined peripheral device relative to the headset 
device based on. the infrared image. 

100451 	According to various embodiments, the method may further include 
controlling. the display to display a three-dimensional representation of the pre- 
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determined peripheral device based on the determined, position of he pre-determined 

peripheral device. 

f00461- 	According to various embodiments, the method may further include 

controlling the display to overlay a representation of a surrounding of the headset device 

with the representation of the pre-determined peripheral device. 

[0041 	According to various embodiments, the method may further include 

controlling the display to overlay an Output of a program used by a user of the - headset 
device with the representation of the pre-determined peripheral deVice.: 

[0048j 	According to various embodiments, the method may further include 

controlling the display to display the representation. of the pre-determined peripheral 
device based on an action taken by.a user of the headset device in. a program used by the 
user. 

[00491 	According to various embodiments, the action taken by the user may include 
or May be or may, be included in activating or opening an input element in a computer 
program (for example a text box, buttoivslider or gesture). 

[0050] 	According to various embodiments, the method may further include: 

controlling the display to display the' representation of the pre-determined peripheral 
device based on a pre-determined input into an input device connected to 'the headset 
device. 

[00511 	According to various embodiments, the method may further include!.  
determining a gesture performed by a user of the headset; and. controlling the display to 

display the representation of the, pre-determined peripheral device based on. the 
determined gesture. 

[00511 	According to various embodiments, the method may further include: receiving 
incantation indicating a determined gesture from a gesture determination device;.  and 
controlling the display to display the representation of the pre-determined peripheral 

device based on the determined.gesture. 

10.053] 	According 'to various embodiments, the. method may further include 

controlling the display to display an interaction of a user of the headset device with the 

pre-determined. peripheral device. 
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100541 	According to various embodiments, the:peripheral device may include or may 

be or may be included in. an input device.. 

100551 	According to various embodiments, the peripheral device may include or may 

be or may b.e included in a. Manse, a keyboard, a toubhpad, a gaming controller and/ or a 

joystick. 

[00561 	According to various embodiments; a computer readable medium may be 

provided. The computer readable medium may include program instructions which._When. 

executed by a processor cause the processor to perform a method for Controlling a 

headset device, for example the method far. controlling a headset device. aecording to 

various embodiments likedescribed above with reference to FIG. 3. 

[00571 	FIG. 4 shows an infrared sensor 128 according to variotis embodiments. The 

infrared sensor 128 may include a. capturing circuit .130 configured to eapuire an infrared 

image of a vicinity of a headset device. The infrared sensor 128 may further include a 
communication circuit 132 configured to:  communicate data based on the captured 

infrared image to the headset device for determining a presence of a pre-determined 

peripheral device in. the vicinity of the headset-device based on the infrared image and for 

controlling a display of the headset- device to display 'a representation of the. pre-

determined peripheral device based on the determined presence of the pre-determined 

peripheral device. The capturing circuit 130 and- the communication circuit 132 may be 

coupled tmith each other, like indicated by line 134, for example electrically coupled, for 

example using a line or a.. cable, and/ or"mechanically coupled.. For example the headset 

device may be a headset device like described above with reference to FIG. 1 or FIG. 2. 

For example theinfrared sensor May be mounted on or integrated in the headset device. 

100581 	According- to various embodiments, a system may be provided. including a 

gaming headset with an attached sensor, e.g; consumer-grade infrared camera that is 

.attached to the exterior of the headset.. The sensor may identify a peripheral device 

through identifiers, i.e., customized indicators, sensor stickers.. messages, texts, geometric 

primitives and the like on the peripheral device. The system. may provide a processor that 

identifies the product and renders a 3D virtual model of 'the peripheral device in the 

virtual reality view relative to the 'actual phySical position of the peripheral device. The 
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system may- provide a virtual graphic depiction of a peripheral. device so that the product. 

can. be  interacted with. 

[00591 	According to various embodiments, the sensor may detect a peripheral device 
by identifying its. infrared-printed, pattern. The pattern may include QR. codes and other 
proprietary markings. The sensor data may be translated into. 3D location coordinates. 
Products may be differentiated based on the unique identifier encoded into the QR code 
or proprietary marking. Data may be matched to a 3D model database of the peripherals. 
The 3D model of the peripheral in relative special location of the real world object may 
be. rendered: 'Finally, the peripheral rendering may be hidden and unbidden based on 
context, for example software driven context, including: a user opening .a text chat; a user 
activating or deactivating the visualizer using hand motionsigestureS; and activation. and 
deactivation based on hot key combinations. 

[00.601 	According to various embodiments, a peripheral (in other words: a peripheral 
device) may. be  detected by identifying an infrared-printed pattern attached to the 
peripheral device. According to various embodiments, the inftared.-printed patterns may 
include QR codes or any other kind of proprietary markings. 

[00611 	ACcording to various embodiments, sensor data may be translated into 3D 
location. coordinates. According to various embodiments, the 31) location coordinates 
may be used to display. a representation of the peripheral device in the headset of the• user. 
[00621 	According to various embodiments, products (for example various peripheral 
devices) may be differentiated based on the unique identifier encoded into the QR code or 
the other proprietary marking. 

100631 	According to various embodiments, data may be matched to a 3D model 
database of peripherals. 

100641 	According to various tinboditnents, a 3D model of the peripheral may be 
rendered in relative special location. of the.mal world object. 

[006.51 	According to various embodiments, the peripheral rendering (in other words: a 
rendering of 'the peripheral device) may be hidden and:unhidden based on a context (for 
example a software driven context), for example when a user opens a text chat, or when .a 
user activates or deactivates the visualizer using hand motions (in other words: gestures), 



or it may be hidden. or unhidden (in other words: Activated or, deactivated) based on hot 

key combinations. 

[0066] 	in the. following, a narrative example, according to various embodiments will 

be described. 

(0067] 	A user (for example, a player) may be using a computerprograin (for example 

playing a.(computer) game (for example Elite DangetouS), for example on. a PC (personal. 

computer), using an OSVR (Open,S.ource Virtual Reality). headset and a hand sensor, for 

example a Leap motion hand sensor; The user may see that he has a Chat message 

available for him in the headset (in other words:. in the. heads up display).. After reading 

the message, the user may decide that he.wants to type a reply. 

[0068] 	When the user- activates the text entry field, the devices or method's according 

to various embodiments may scan his field of view for peripherals and may d.efect an 

input 'device (for example a keyboard, a. mouse, or a joystick, for example a 1Zater 

keyboard, a Rater mouse, and/ or a flight joystick), all equipped with. visualization 

indicators according to various embodiments. 

[0069] 	.A 3D model of the input -device (for example 'of the keyboard) may appear in 

the user's VR headset; and when the user reaches out to touch it, he places his hands on 

the peripheral on ills desk withoutremoving his headset. 

[00701 	As the user type;  'he may be able'to see the physical location of the keys he. is 

touching giving him a visual fcedback.that he is pressing the correct keys. 

[0071] 	When the user closes the text. box (in which he has typed the text), the 3D 

keyboard (in other words: the visualization of the keyboard in the headset) may fade 

away and the user's mouse and/ or the user's joyStick, may be rendered. in 31) so that the 

user can once again reach. out and find them. Once the user's hands are on the joystick 

and mouse, the 3D Models may fade away and the user may return to the full. emersion of 

his game. 

100721 	The following.examplespertain to further embodiments. 

[0Q73] 	Example 1 is a method for controlling a headset device, the method 

comprising: capturing an infrared image off vicinity of the headset device; determining a 

presence of a pre-determined peripheral device in the vicinity of the heacthetdevice based 
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on the infrared image; and controlling a display of the headset: device to display a 

representation of the pre-determined peripheral device based on the determined presence 

of the,pre-determined- peripheral device. 

[0074] 	In -example 2, the subject-matter of example 1 can optiOnallY inalude: 

determining presence of an infrared marking on the pre-determined peripheral device 

based on the. infrared image; and determining the presence of the pre-determined 

peripheral, device in the vicinity of the headset device based on determining Me infrared. 

marking. 

[0075] 	in example 3, the subject-matter of example 2 can optionally include. that the 

infrared marking comprises a QR code. 

[0076] 	In example 4, the subject-matter of any one of examples Ito 3 can optionally 

include determining a position of the pre-determined peripheral device relative, to the 

headset device based on the infrared image. 

[0077] 	In example 5, the subject-matter of example. 4 can optionally include 

controlling the display to display a three-dimensional representation of the pre-

determined peripheral deVice based on the determined position of the pre-determined. 

peripheral device. 

100781 	In example 6, the. subject-matter of any one of examples Ito 5 can optionally 

include controlling the display to overlay a representation of a surrounding of the headset 

device with the representation of the pre-deterthined peripheral device. 

[0079] 	fn example 7, the subject-matter of any one of examples Ito- 6 can optionally 

include controlling the display to overlay an output of a prograin used by a user of the 

headset device with the representation of the pre-determined peripheral device. 

[0080] 	in example 8, the subject-matter„ofany one of examples 1 to 7 can optionally 

include controlling the display to display the representation of the pre-determined 

peripheral device based on an action taken by a user of the headset device in a program 

used by the user. 

[0081]. 	In example 9, the subject-matter of any one of examples I to 8 can optionally 

include. that the action taken by the user comprises opening an input element in a 

Computer program. 
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[0082] 	In example '10, the subject-matter of any one.of examples I to 9 can optionally 

include controlling the display W display the representation of the pre-determined 

peripheral device based on a predetermined input into an input device connected to the 

headset device.. 

[00831 	In example II, the stibject-matter of any one of examples I to la can 

optionally include: determining a gesture perfortned by a User of the headset;. and 

controlling the display to display the representation of the pre-determined peripheral 

device based on. the determined gesture. 

[0084] 	In example 12,. the. subject-matter of any one of examples 1 to 11 can 

optionally include: receiving information indicating a determined gesture from a gesture 

determination device; and controlling the display to. display the representation of the pre-

determined peripheral device based on the determined gesture. 

[00851 	In example 13, the subject-matter of any one of examples 1 to 12 can 

optionally include controlling the display to display an interaction of a user.of the headset 

device with the pm-determined peripheral device. 

[0086] 	In example 14, the subject-matter of any one of examples 1 to 13 can 

optionally include that the peripheral device comprises an, input device. 

[0087j 	In example 15., the subject-matter of any one of examples 1 to 14 can 

optionally include that the peripheral device comprises at least one peripheral., device 

selected from a list of peripheral devices consisting of: a mouse; a keyboard; a totichpad; 

a gaining controller; and. a joystick. 

[0088] 	Example 16 is a headset device comprising:. a display; an. infrared sensor 

configured to capture an infrared. image of a vicinity of the headset device; a presence 

determination circuit configured to determine a. presence of a pre-determined peripheral 

device in the vicinity of the. headset device based ofi the infrared image;.  and a controller 

configured to control the display-  to display a representation of the pre-determined 

peripheral device based on the determined presence of the pre-determined peripheral 

device. 

[0089] 	In example 17, the subject-matter of example 1.6 can optionally include that 

the, presence determination circuit.  is configured to determine presence of an infrared 
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marking on the pre-determined peripheral device, based on the infrared image, and to 
determine the. presence of the pre-determined peripheral device in, the vicinity of the 
headsetdevice based on determining the infrared Marking. 

[00901 	in example 18, the -subject-matter of example 17 can optionally include that 
the infrared marking comprises a Qk code. 

[00911 	In example 19, the suhject7matter of any one of examples 16 to 18-  cap 
optionally include that the presence determination circuit is further configured to 
determine a position of the pre-determined peripheral device relative to the. headset 
device based on the infrared.  image. 

[00921 	In example 20., the subject-matter of example- 19 can optionally include that 
the controller is further configured. to control the display to .display a three-dimensional 
representation of the pre-determined peripheral. device based on the determined position 
of the pre-determined peripheral device. 

[00931 	In example 21, the subject-matter of any one of examples 16 to 20 can 
optiOnally include that the controller is further configured to control the display to 
overlay a representation of a surrounding of the headset device with the representation of 
the pre-determined peripheral device. 

[04941 	In example 22, the subject-matter of any one of examples 16 to 21 can 
optionally include that the controller is further configured to control the display to 
overlay an output of a program used by a user of the headset device with the 
representation of thopre-determined peripheral device. 
[00951 	In example 23, the subject-matter of any one of examples 16 to 22 can 
optionally include that the controller is further configured to control thedisplay to. display 
the representation of the pre-determined peripheral. device based DR) an action taken by a 
user of the headset device in a program used by the user.. 

100961 	In example 24, the subject-Matter of any one of examples 16 to 23 can 
optionally include that the.action taken by the user comprises opening an input element in 
a.computer program. 

[00971 	In example 25, the subject-matter of any one of examples 16 to 24 can 
optionally include that thecontroller is farther configured to control the display to display 
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the. representation of the pre-determined peripheral device based on a pre-determined 
input into an input device connected to the, headset device. 

[00981 	in example 26i  the subject-matter of any- one of examples 16 to' 25 can 
optionally include a gesture recognition circuit configured to determine a gesture 
performed by a user of the headset; wherein the controller is further configured to control 
the display to display the representation of the:pre-determined. peripheral device based on 
the determined gesture. 

100991 	In example 27,2. the subject-matter of any one of examples 1.6 to 26 can 
optionally include an interface to a gesture recognition.. device configured to determine a 
gestUre of a user of the headset device, the interface configured to receive infortbation 
indicating the determined gesture; wherein the controller is further configured to control 
the display to display the representation of the pre-determined peripheral device based on 
the determined gesture. 

[00100] In example 28, the subject-matter of arty one of examples 16 to 27 can 
optionally include that the controller is further configured ;to control the display to display 
an interaction of a user of the headset device with the pre,determined .peripheral device. 
1001011 In example 29, the subject-matter 'of any .one of examples 16 to.  28 can 
optionally include, that the peripheral device comprises an input device: 
[00102]. In example 30, the subject-matter of any. one of examples 1.6 .to 29 can 
optionally include that the peripheral device Comprises at least one peripheral device 
selected from a list of peripheral devices consisting of: a mouse; a keyboard; a touchpad; 
a gaming controller; and a joystick. 

100.103j Example 31 is a computer readable medium comprising program instructions 
which when. executed by a, processor cause the processor to perform a method for 

.controlling a headset device, the method comprising: capturing an infrared image of a 
vicinity of the headset device; determining a presence of a pre-determined peripheral 
device in the'vicinity of the headset device based oh the infrared image; and controlling a 
display:of the headset device to display a representation. of thepre-determined peripheral 
device based on the determined presence of the pre-determined peripheral device. 
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i0e104tj 	Example 32 is an infrared sensor Comprising: a capturing circuit configured to 
capture an infrared, image of a Vicinity of a headset device; and a communication circuit 
configured to communicate data based on. the captured infrared image to the headset 
device for determining a presence of ante-determined peripheral. device in the vicinity of-
the headset device based on the infrared image and for controlling a display of the 
headset device to display a representation..ofthe pre-determined peripheral device based. 
on the determined presence of the pre-determined nerinheral device, 

[00105] While the invention has been particularly shown and described With reference 
to specific embodiments, it should be understood by those skilled in the art that various 
changes in form and detail may be' made therein without departing from. the•spirit and 
scope of the invention as, defined by the, appended. claims. The scope of the invention is 
thus indicated by the appended claims end all changes which. come within the meaning.. 
and range of equivalency of the claims are therefore intended to be embraced. 
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CLAIMS 

1. A method for controlling a headset device, the method comprising: 

determining an opening of an input element in a program used by a user; 

capturing an infrared image of a vicinity of the headset device upon the determination 

of the opening of the input element; 

determining a presence of a pre-determined peripheral device in the vicinity of the 

headset device based on the infrared image that is captured upon the determination of the 

opening of the input element; and 

controlling a display of the headset device to display a representation of the pre-

determined peripheral device based on the determined presence of the pre-determined 

peripheral device and the determination of the opening of the input element. 

2. The method of claim 1, further comprising: 

determining a presence of an infrared marking on the pre-determined peripheral 

device based on the infrared image; and 

determining the presence of the pre-determined peripheral device in the vicinity of the 

headset device based on determining the infrared marking. 

3. The method of claim I, further comprising: 

determining a position of the pre-determined peripheral device relative to the headset 

device based on the infrared image. 

4. The method of claim 3, further comprising: 

controlling the display to display a three-dimensional representation of the pre-

determined peripheral device based on the determined position of the pre-determined 

peripheral device. 

5. The method of claim I, further comprising: 

controlling the display to overlay a representation of a surrounding of the headset 

device with the representation of the pre-determined peripheral device. 

6. The method of claim 1, further comprising: 

18 



'controlling the display to overlay an output of the program used by the user of the 

headset device with the representation of the pre-determined peripheral device. 

7. The method of claim 1, further comprising: 

controlling the display to display the representation of the pre-determined peripheral 

device based on a pre-determined input into an input device connected to the headset device. 

8. The method of claim 1, further comprising: 

determining a gesture performed by the user of the headset; and 

controlling the display to display the representation of the pre-determined peripheral 

device based on the determined gesture. 

9. The method of claim 1, further comprising: 

controlling the display to display an interaction of the user of the headset device with 

the pre-determined peripheral device. 

10. A headset device comprising: 

a display; 

an infrared sensor configured to capture an infrared image of a vicinity of the headset 

device upon a determination of an opening of an input element in a program used by a user; 

a presence determination circuit configured to determine a presence of a pre-

determined peripheral device in the vicinity of the headset device based on the infrared image 

that is captured upon the determination of the opening of the input element; and 

a controller configured to control the display to display a representation of the pre-

determined peripheral device based on the determined presence of the pre-determined 

peripheral device and the determination of the opening of the input element. 

11. The headset device of claim 10, 

wherein the presence determination circuit is further configured to determine a 

presence of an infrared marking on the pre-determined peripheral device based on the 

infrared image, and to determine the presence of the pre-determined peripheral device in the 

vicinity of the headset device based on determining the infrared marking. 
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12. The headset device of claim 10, 

wherein the presence determination circuit is further configured to determine a 

position of the pre-determined peripheral device relative to the headset device based on the 

infrared image. 

13. The headset device of claim 12, 

wherein the controller is further configured to control the display to display a three-

dimensional representation of the pre-determined peripheral device based on the determined 

position of the pre-determined peripheral device. 

14. The headset device of claim 10, 

wherein the controller is further configured to control the display to overlay a 

representation of a surrounding of the headset device with the representation of the pre-

determined peripheral device. 

15. The headset device of claim 10, 

wherein the controller is further configured to control the display to overlay an output 

of the program used by the user of the headset device with the representation of the pre-

determined peripheral device. 

16. The headset device of claim 10, 

wherein the controller is further configured to control the display to display the 

representation of the pre-determined peripheral device based on a pre-determined input into 

an input device connected to the headset device. 

17. The headset device of claim 10, further comprising: 

a gesture recognition circuit configured to determine a gesture performed by the user 

of the headset; 

wherein the controller is further configured to control the display to display the 

representation of the pre-determined peripheral device based on the determined gesture. 

18. The headset device of claim 10, further comprising: 
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an interface to a gesture recognition device configured to determine a gesture of the 

user of the headset device, the interface configured to receive information indicating the 

determined gesture; 

wherein the controller is further configured to control the display to display the 

representation of the pre-determined peripheral device based on the determined gesture. 

19. The headset device of claim 10, 

wherein the controller is further configured to control the display to display an 

interaction of the user of the headset device with the pre-determined peripheral device. 

20. An infrared sensor comprising: 

a capturing circuit configured to capture an infrared image of a vicinity of a headset 

device upon a determination of an opening of an input element in a program used by a user; 

and 

a communication circuit configured to communicate data based on the captured 

infrared image to the headset device for determining a presence of a pre-determined 

peripheral device in the vicinity of the headset device based on the infrared image that is 

captured upon the determination of the opening of the input element and for controlling a 

display of the headset device to display a representation of the pre-determined peripheral 

device based on the determined presence of the pre-determined peripheral device and the 

determination of the opening of the input element. 
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