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(57) ABSTRACT 

A physical feedback system for computer gaming environ 
ments comprises: 

a computing device for executing an application soft 
Ware program, 

the computing device having an interface for transmit 
ting feedback signals generated by the application 
softWare program, and 

a Wearable receiver having means for receiving the 
feedback signals from the computing device and 
actuator means designed to enter physical feedback 
sensations to the body and/or head of a user using the 
skin of the user as an interface. 
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PHYSICAL FEEDBACK CHANNEL FOR 
ENTERTAINEMENT OR GAMING 

ENVIRONMENTS 

FIELD AND BACKGROUND OF THE 
INVENTION 

[0001] The present invention generally relates to the ?eld 
of providing physical feedback to the user of an application, 
such as f.e. a computer game or other entertainement appli 
cation softWare. 

BRIEF DESCRIPTION OF THE PRESENT 
STATE OF THE ART 

[0002] To understand the proposed idea of the present 
invention, it is necessary to brie?y describe the main fea 
tures, advantages and problems of haptic interfaces and 
tactile communication systems according to the state of the 
art. 

[0003] Haptic interfaces represent an interesting alterna 
tive to conventional human-machine interfaces and feature a 
Wide variety of applications. Examples include virtual 
reality (VR) applications for immersive simulation, teleop 
erated master-slave robot systems, and robotic surgery. A 
haptic interface according to the state of the art comprises a 
special input/output device (eg a force-feedback joystick, a 
haptic mouse, or an eXoskeleton), a real-time controller, and 
a real-time simulation of a virtual environment. The con 
troller thereby collects information from integrated sensors 
of the input/output device (eg position, velocity, force or 
torque sensors), Which are then used as input information to 
the simulation. The simulation estimates the forces a user 
should feel based on this input information and the internal 
state of the simulation itself. The simulation outputs are then 
used by the controller to drive the input/output device’s 
actuators, Which alloWs said user to touch, feel, and manipu 
late virtual environments. 

[0004] WO 01/41636 A1 refers to a tactile communication 
system enabling remotely control of tactile output devices, 
eg motor actuators, Which are used for a sensory/tactile 
stimulation of human muscles, limbs, and body joints by 
vibrations, Warmth electromagnetic pulses, etc. 

[0005] W0 98/ 14860 pertains to a method for transmitting 
the touch of a sensor array via a computer or computer 
netWork and a corresponding system for transmitting per 
ceptible feelings, Which comprises at least one computer, a 
sensor array for detecting touches from a person and pro 
viding sensor signals, an actuator array for generating physi 
cally perceptible pressure signals, and a control unit linking 
the sensor array and the actuator array to the computer. 

[0006] In EP 0 875 821 A2, a communication terminal 
device With a tactile feedback is described. The device 
comprises a pen-input tablet, a microphone, an acceleration 
sensor and a number of pressure sensors. 

[0007] A computeriZed system including a touch-/pres 
sure-sensitive transducer and a computer responsive thereto 
for producing a sentic cycle and recording touch eXpression 
is disclosed in US. Pat. No. 5,305,423. 

PROBLEMS OF PRIOR-ART SOLUTIONS 

[0008] Today, entertainment and gaming softWare such as 
eg adventure games are getting more and more realistic due 
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to a more and more enhanced graphical resolution and frame 
rate. Modern game console platforms are also used in 
combination With hand-held controller devices providing a 
haptic force-feedback function. HoWever, these force-feed 
back controller devices according to the state of the art do 
not provide a realistic Way of feeling tactile sensations in 
virtual game scenarios. 

OBJECT OF THE PRESENT INVENTION 

[0009] In vieW of the explanations mentioned above, it is 
the object of the present invention to provide a controlling 
device Which alloWs a more realistic (intuitive) feedback. 

[0010] This object is achieved by means of the features of 
the independent claims. Advantageous features are de?ned 
in the subordinate claims. Further objects and advantages of 
the invention are apparent in the detailed description Which 
folloWs. 

SUMMARY OF THE INVENTION 

[0011] A system providing realistic physical feedback in a 
computer gaming environment according can comprise: 

[0012] a computing device for executing an applica 
tion softWare program, 

[0013] the computing device having an interface for 
transmitting feedback signals generated by the appli 
cation softWare program, and 

[0014] a Wearable receiver having means for receiv 
ing the feedback signals from the computing device 
and actuator means designed to enter physical feed 
back sensations to the body and/or head of a user 
using the skin of the user as an interface. 

[0015] The Wearable reveicer can be integrated in a piece 
of garment. 

[0016] A display can be integrated into the piece of 
garment. 

[0017] The Wearable receiver can comprise a controller for 
controlling an array of actuators according to an operational 
pattern depending on any feedback signal received. 

[0018] The sytem furthermore can comprise a channel for 
transmitting signals representing biological data from the 
user to the computing device hosting the application soft 
Ware program. 

[0019] The application softWare can be an entertainement 
or game-type softWare. 

[0020] The feedback signals can be generated depending 
on a background scene and/or a virtual actor of a game-type 
softWare. 

[0021] The application softWare can be divided into sev 
eral logical parts, Wherein each part is associated With a 
channel of the feedback signals and each channel is asso 
ciated With a respective subgroup of the actuator means. 

[0022] The actuator means can comprise means for gen 
erating vibrational, tactile an/or heat. 

[0023] The Wearable receiver can comprise means for 
adjusting manually operational parameters of the actuator 
means. 



US 2005/0113167 A1 

[0024] According to another aspect of the present inven 
tion, a method for providing physical feedback sensations to 
the body of a user of an application softWare program can 
comprise the following steps: 

[0025] generating feedback signals in an application 
softWare program, 

[0026] transmitting the feedback signals to a Wear 
able receiver, and 

[0027] entering, based on the received feedback sig 
nals, physical feedback sensations to the body and/or 
head of a user using the skin of the user as an 
interface. 

[0028] Another aspect relates to computer program prod 
uct, a computer game console and a Wearable game accesory 
respectively supporting such a method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] Further advantages and conceivable applications of 
the present invention result from the subordinate claims as 
Well as from the folloWing description of one embodiment of 
the invention as depicted in the folloWing draWings: 

[0030] FIG. 1 shoWs a user Wearing a piece of clothing 
Which includes integrated actuators for generating vibra 
tions, heat or coolness, pressure and/or electric pulses gen 
erated by actuators Worn on or placed near the user’s body, 

[0031] FIG. 2 block diagram shoWing the interaction 
betWeen biometric sensors placed on or close to the body of 
a person Wearing said piece of clothing, a game console 
platform and its controlling unit, 

[0032] FIG. 3a shoWs a piece of clothing (eg a shirt) 
comprising a Wearable display, 

[0033] FIG. 3b shoWs a piece of clothing (eg a shirt) 
comprising a Wearable display Which shoWs a simulated 
heavy violation by coloring parts of said shirt red, 

[0034] FIG. 4a illustrates a tactile communication sce 
nario according to a ?rst embodiment of the invention, and 

[0035] FIG. 4b illustrates a tactile communication sce 
nario according to a second embodiment of this invention, 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0036] In the folloWing, different embodiments of the 
present invention as depicted in FIGS. 1 to 4b shall be 
explained in detail. The meaning of the symbols designated 
With reference numerals and signs in these ?gures can be 
taken from an annexed table. 

[0037] The present invention particularly refers to a piece 
of clothing or Wearable accessory 101 equipped With at least 
one Wearable computing device 100, Wherein the computing 
device is connected to the central controlling unit 109“ eg 
of a game console application 109‘ or any type of application 
softWare running on an external controlling device 109 over 
a Wireless or Wirebound link 199. It comprises means (100C) 
for receiving (S202‘) and processing (S202“) e.g. digitally 
encoded control information representing physical feedback 
singals from the external controlling device 109, actuating 
means 106a-a' placed on or close to the body of a person 
Wearing said piece of clothing or Wearable accessory 101, 
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Which generate multi-sensorial feedback eg from a virtual 
gaming scene by generating (S104‘) visual, auditive, tactile, 
gustatoric and/or olfactoric stimuli, particualrly stimuli 
using the skin of a user as an interface, as Well as means 

(206) for activating, controlling and deactivating (S104) 
these actuating means 106a-a' according to said control 
information. 

[0038] The central controlling unit can be connected 
operatively With a monitor device, as it is Well knoWn f.e. 
from game consoles, to transmit and eventually receive 
signals from the monitor device. 

[0039] According to a further aspect of the invention, said 
device 100 features a tactile interface 103 Which comprises 
different sensing means 105a-c for detecting tactile input 
information When being touched by a user and/or a number 
of actuating means 106a-a' for generating (S104‘) tactile 
stimuli, Which provides said user With sensoric feedback f.e. 
from a virtual gaming scene according to said control 
information. 

[0040] According to a ?rst embodiment of the invention as 
depicted in FIG. 4a, tactile stimulation is achieved by means 
of a dedicated piece of clothing equipped With one or a 
number of the same or different types of mechanical and/or 
electric actuators 106a-a' (e.g. micro motors, micro speakers, 
pieZo elements, micro fans and electrostatic discharge mod 
ules for simulating e.g. “laser shocks”, etc.). Said actuators 
are embedded into a piece of clothing 101 or into a part of 
said clothing Worn by the player, Wearable accessories or 
intelligent jeWelries that are preferably Worn on the upper 
part of the person’s body or on his/her arms. To get a more 
realistic impression of the gaming atmosphere (displayed on 
the monitor device), simulated environmental conditions 
such as Wind, rain or heat become feelable to said player. 
The intensity of simulated tactile sensations, Which is under 
main control of the game console application softWare and 
also controlled by different controlling means Which are 
directly controllable by the player, depends on the number of 
Worn clothing layers. The game console application 109‘ is 
usually responsible for controlling only a single actuator 106 
or a number of actuators 106a-a' at a time and Works 
according to a prede?ned set of rules. 

[0041] As shoWn in FIGS. 1 and 2, in addition to the 
signals originating from the game console, furthermore 
feedback data from the player, detected by a number of 
biometric (105a-c) and/or environmental sensors (105‘) 
placed on or close to the user’s body can also be used to 
in?uence the game console application softWare. The sen 
sors are used for measuring eg the skin conductivity, Which 
indicates the degree of sWeating, body temperature, blood 
volume pressure, respiration and/or pulse rate (and thereWith 
the excitement level) of the player or several environmental 
conditions (eg the temperature, atmospheric pressure, rela 
tive humidity and/or Wind speed) in the environment of said 
person, respectively. 

[0042] There are usually different types of visual or audio 
information conveyed to the user. Possible categories are: 

[0043] (1)information regarding the atmosphere, eg 
via the rhythm of music indicating danger, 

[0044] (2)information about What the main character 
in a virtual game scenario shoWn on the monitor is 
doing (e.g. jumping or ?ring), and 
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[0045] (3)information related to other characters such 
as enemies and partners of the main character. These 
different categories of information (background, 
main and foreground information) can be conveyed 
by different types of actuators (acoustic, optical, 
haptic actuators or special actuators that generate 
signals stimulating a player’s gustatoric or olfactoric 
sense) to represent different levels of information to 
the user. For each category, the intensity of a signal 
can be varied. 

[0046] The controlling unit 100C of a Wearable computing 
device 100 integrated into the player’s clothes thereby acts 
as a Wireless or Wired link betWeen the actuators 106a-a' and 
the game console platform 109. Besides conventional Wire 
less standards such as Bluetooth, ZigBee or IEEE 802.11b 
WLAN technology, high-speed ?xed netWork connections 
such as Ethernet, USB or 1394 can also be supported. 

[0047] A second embodiment of the present invention as 
depicted in FIG. 4b is based on an active Wearable device 
100 driven by eg a game console platform 109 Which 
targets a relaxing stimulation of a person Wearing a piece of 
clothing 101 including such an embedded active Wearable 
device 100. This device comprises at least one haptic 
interface 103 and/or a number of sensors 105a-c and actua 
tors 106a-a' placed on or close to a user’s body (e.g. on the 
neck, shoulders and/or arms of said person), Which are used 
for sensing tactile input information, monitoring his/her 
physiological, physical and/or psychological condition 
(Which especially includes physical expressions of affection 
re?ecting the player’s feelings, emotional states or states of 
mind) and generating different types of stimulation (e.g. 
heat, pressure, vibrational and/or electric pulses, etc.) based 
on this information, respectively. In this connection, so 
called “relax softWare titles” are needed Which are specially 
designed to control the actuators in a Way that is being 
received by said person as a tactile sensation and/or relaxing 
stimulation. The softWare for running the haptic interface 
103 can also be supported by relaxing music, video or 
graphical scenes. Also conceivable is a combination of the 
?rst and said second embodiment. 

[0048] A third embodiment of the present invention is 
directed to an interactive tactile communication scenario, 
Wherein Wearable computing devices of at least tWo players, 
each Wearing a piece of clothing as described above and 
having a communication platform (i.e. a game console or 
PC) With the appropriate interfaces and application softWare, 
are interconnected via a Wireless or Wired netWork link. 
Thereby, a number of biometric (110c) and/or environmental 
signals (110c‘) indicating the physical condition, emotional 
states and/or states of mind of a ?rst person Wearing a ?rst 
piece of clothing 101 equipped With a ?rst Wearable com 
puting device 100 and/or tactile sensations perceived by said 
?rst person are continuously (or intermittently) sensed and 
monitored (S100). After having extracted (S101) a number 
of features from said biometric (110c) and/or environmental 
signals (110c‘), these features are analyZed (S102) and 
mapped (S103) to a number of emotional patterns (meta 
information), that are stored in an integrated read access 
memory (RAM) for further processing. This meta informa 
tion is then transmitted (S201) to a second person Wearing 
a second piece of clothing 101‘ equipped With at least one 
further Wearable computing device 100‘ for receiving (S202) 
and reproducing (S104) tactile sensations perceived and/or 
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physical affection expressed by said ?rst person. The appli 
cation softWare thereby alloWs a “remote touch” by opening 
an e.g. Internet-based “tactile remote control” connection 
betWeen the tWo players. Each player can alternatively select 
to control the distant Wearable device of his/her counterpart 
or his/her oWn Wearable device. Therefore, the application 
softWare provides prede?ned patterns for a mutual tactile 
stimulation and also enables the users to create their oWn 
individual “remote touch” patterns or sequences. In case of 
an online connection, real-time entertaining is available; for 
non-real-time operation the provision of an email interface 
to drive the “remote touch” scenario is also possible. Finally, 
it should be mentioned that this embodiment can advanta 
geously be combined With said ?rst and/or said second 
embodiment described above. 

[0049] In addition to the haptic interface 103, a user can 
also Wear a piece of clothing 300a/b (e.g. a shirt) that 
comprises optical ?bers and/or any other type of Wearable 
optical displays 102, 102‘ or 102“. These displays can eg 

[0050] shoW the name and/or logo of an interactive 
netWork game or display the current high-score rank 
of a player participating in said game and/or any 
other game-related information (cf. FIG. 3a), 

[0051] shoW a simulated heavy violation by using 
integrated optical ?bers for coloring parts of said 
shirt red (cf. FIG. 3b), or 

[0052] display relaxing images, images re?ecting 
emotional states of a user Wearing said piece of 
clothing—e.g. in the form of emoticons (“smileys”, 
e.g. “:-)”, “:- -”, or “:-(”, etc.) or other symbols and 
signs—or any other type of visual information (cf. 
FIG. 1a). 

[0053] According to a further aspect of the invention, the 
haptic interface 103 additionally comprises actuators 106a-a' 
Which are used for generating loW-frequency vibrations or 
acoustic signals making the player feeling tired, stressed or 
unconcentrated and simulating physical strain. 

TABLE 

Depicted Features 
and their Corresponding Reference Signs 

No. (Technical Feature (System Component or Procedure Step) 

100 Wearable computing device, integrated into a ?rst piece 
of clothing 101 (e.g. a smart jacket) or any type of Wearable 
accessory such as Watches, Wrist or arm bracelets, 
rings, brooches, etc. (so-called “digital jewelry”), comprising 
actuators transmitting feedback-information using 
the skin of a user as an interface for entering informational 
sensation to the body of the user, 

100' Wearable computing device, integrated into a second piece 
of clothing 101' Worn by a second user 

100" Wearable computing device, 
100C central controlling unit (,uC) of the Wearable computing 

device 100 
100C’ central controlling unit (,uC') of the Wearable computing 

device 100' 
100T transmitting means of the Wearable computing device 100, 
100R’ receiving means of the Wearable computing device 100' for 

Wirelessly receiving information 
100T’l transmitting means of the Wearable computing device 100", 

that is used for Wirelessly transmitting information 
100R" receiving means of the Wearable computing device 100" for 

Wirelessly receiving information 



US 2005/0113167 A1 

TABLE-continued 

May 26, 2005 

TABLE-continued 

Depicted Features 
and their Corresponding Reference Signs 

Depicted Features 
and their Corresponding Reference Signs 

No. (I‘echnical Feature (System Component or Procedure Step) No. (Technical Feature (System Component or Procedure Step) 

100a diagram shoWing a user Wearing a piece of clothing 101 SMS emoticons such as “:—)”, “:—|”, or “:—(” typed in on 
Which includes a number of integrated electronic devices an integrated keyboard 107a of a user’s smart jacket 101), 
for monitoring tactile sensations, emotional states and/or Which re?ect perceived sensations of said user, mapping 
the state of mind of the user, analyzing said feelings and (S103) the results of this analysis to emotional patterns 
combining vibrational, heat, pressure or electric pulses stored in a read access memory (RAM) and using these patterns 
generated by actuators 106a-c Worn on and/or placed near for activating/deactivating (S104) at least one of 
the user’s body for stimulating said user the available actuators 106a-d that are integrated into 

100b block diagram shoWing the feature extraction and tactile the piece of clothing 101 for stimulating the Wearer’s energy 
stimulation procedure according to the present invention level, said processing means being integrated e.g. 

101 ?rst piece of clothing (e.g. a smart jacket) equipped into the Waist belt of the user’s smart jacket 101 
With at least one Wearable computing device as described 106" battery pack, integrated into the Waist belt of the user’s 
above, Worn by a ?rst person, smart jacket 101 

101' second piece of clothing (e.g. a smart jacket) equipped 107 control display, integrated into the left sleeve of the 
With at least one further integrated Wearable computing user’s smart jacket 101 
device, Worn by a second person, that is specially adapted 107a keyboard for inputting user and control information needed 
to receive digitally encoded information from said ?rst for controlling said control display 107, integrated into 
piece of clothing or Wearable accessory 101 the left sleeve of said jacket 101 

102 liquid crystal display (LCD), incorporated into the upper 107b “JogDial” button, integrated into the left sleeve of said 
right front part of the piece of clothing 101, that is jacket 101, Which gives a rundoWn on the user’s physical 
used e.g. to display relaxing images, images re?ecting performances after a sporting activity 
emotional states of a person Wearing said piece of clothing 108 fake pocket, integrated into the upper left front part of 
101 — e.g. in the form of emoticons (“smileys”, e.g. said user’s jacket 101, Which includes a digital pocket 
“:—)”, “:—|”, “:—(”, etc.) or other symbols and signs — or storage 
any other type of visual information 109 game console platform, driving the haptic interface 103 of 

102' Wearable display, embedded into a piece of clothing 300a a Wearable computing device 100 integrated into a piece of 
(e.g. a shirt), Which displays the name and/or logo of an clothing 101 or any other type of Wearable accessory 
interactive netWork game, the current high-score rank of a 109' game console application, running on said game console 109 
player participating in said game, game-related and/or any 109" controlling unit of the game console application, used for 
other type of textual and/or visual information controlling the haptic interface 103 of the Wearable computing 

102" Wearable display, embedded into another piece of clothing device 100 or a number of different sensors 105, 
300b (e.g. a shirt), Which displays a simulated heavy violation 105' and actuators 106a-d placed on or close to said 
by using integrated optical ?bers made of quartz user’s body 
glass and/or plastics for illuminating and/or coloring 110a signs (e.g. Internet or SMS emoticons such as “:—)”, “: 
parts of said shirt red I”, or “:—(’ typed in on an integrated keyboard 107a of 

103 tactile interface, integrated into said piece of clothing the user’s smart jacket 101), that re?ect perceived sensations 
101, Which is used for sensing tactile input information, and/or emotional states of a user Wearing said 
monitoring a user’s physiological, physical and/or psychological jacket 
condition and generating heat, pressure, vibrational 110b Written statements and/or spoken utterances re?ecting 
and/or electric pulses or other types of stimulation tactile sensations and/or emotional states perceived by a 
based on this tactile input information, physical or user Wearing said jacket 
mental strain of said user and/or context information provided 110c biometric signals indicating the physical condition of a 
by applications running on a game console 109 user’s body, detected by different biometric sensors 105 

104 smart button for buttoning up said jacket 101, Which can (e.g. body temperature, blood volume pressure, respiration 
also be used for activating or deactivating an integrated rate and/or pulse rate sensors) integrated into the piece 
function alloWing the Wearer of said jacket 101 e.g. to of clothing 101 Worn by said user 
listen his/her favorite music stored on an integrated microchip, 110c’ environmental signals indicating climatic and/or meteorological 
tune into his/her favorite radio channel, display conditions (e.g. temperature, atmospheric pressure, 
moving images on the liquid crystal display 102, activate relative humidity, and/or Wind speed) in the environment 
or deactivate integrated heating elements, etc. of said user, detected by different meteorological 

105, different biometric sensors (body temperature, blood volume sensors 105' (e.g. thermometer, barometer, hygrometer, and 
105a—c pressure, skin conductivity, respiration rate and/or Wind speed meter) 

pulse rate sensors, etc.) for monitoring a number of biometric 112 literally, lexically and syntactically analyzed and semantically 
signals indicating the physical condition and excitement interpreted Written statement typed in on an integrated 
level of a user Wearing the jacket 101, keyboard 107a of the piece of clothing 101 or phonetically, 

105' different meteorological sensors 105' (e.g. thermometer, lexically and syntactically analyzed and semantically 
barometer, hygrometer and/or Wind speed meter) indicating interpreted Spoken utterance Of a user Wearing 
different climatic and/or meteorological conditions (temperature, Said jacket 101 (“feeling language Statement”), which re?ects 
atmospheric pressure, relative humidity and Wind expressed feelings Of Said user 
Speed) in the envirqnment of Said llser _ 114 vibrations, heat or coolness, pressure and/or electric 

106, actuating means (micro ‘motors, micro speakers, piezo elements, pulses generated by actuators worn on and/Or placed near 
106a-d heating elements and micro fans or electrostatic the use/{S hod for Stimulatih the user d6 ehdih Oh the 

discharge modules, etc.) for generating vibrations, acoustic . y . p g 
. . perceived and analyzed sensations of said user 

signals, heat or coolness, pressure or electric pulses 300 . f 1 h. h. . . b1 
stimulating the user, Which are integrated e.g. into the a piece 0 0 9t mg (e'g' a S m) compnsmg a “Team e_ 
Waist belt of the use/f8 Smart jacket 101 display Which shovvs the name or logo of an interactive 

106' processing means for extracting (S101) features from biometric network gain? of dls_play_s the current hlgh'score rank of a 
signals taken from a user Wearing said jacket 101, Player Partlclpatmg 1n 531d game and/Or any other game‘ 
Which indicate the physical condition of said user, and/or related information 

300b piece of clothing (e.g. a shirt) comprising a Wearable measured meteorological parameters in the environment of 
the user, analyzing (S102') user inputs by evaluating oral 
and/or Written user statements and signs (e.g. Internet or 

display Which shoWs a simulated heavy violation by coloring 
parts of said shirt red 
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Depicted Features 
and their Corresponding Reference Signs 
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TABLE-continued 

Depicted Features 
and their Corresponding Reference Signs 

No. (I‘echnical Feature (System Component or Procedure Step) No. (Technical Feature (System Component or Procedure Step) 

400a tactile communication scenario according to a ?rst embodiment S202’l step #202": processing this control information 
of the present invention (“Shock U”), Wherein a S301 step #301: character scan procedure for automatically 
Wearable computing device 100 comprising at least one haptic recognizing characters, numbers and/or symbols typed in on 
interface 103 or a number of actuators 106a-d placed the integrated keyboard 107a of said smart jacket 101 
on or close to a user’s body, Which are used for generating S301’ step #301’: phonetic scan procedure for automatically 
different types of stimulation (e.g. heat, pressure, recognizing the phonemes in a spoken utterance of a person 
vibrational and/or electric pulses), is controlled by the Wearing this piece of clothing 101 
controlling unit 109" of a game console platform 109 S302 step #302: lexical scan procedure for automatically recognizing 

400b tactile communication scenario according to a second feeling language tokens belonging to a “feeling 
embodiment of this invention (“Relax U”), Wherein a Wearable language vocabulary” re?ecting perceived sensations and/ 
computing device 100 — comprising at least one haptic interface or emotional states of a user Wearing said jacket 
103 or a number of sensors 105a-c and actuators S303 step #303: syntax scan procedure for analyzing the grammatical 
106a—d placed on or close to a user’s body, that are respectively structure of a recognized “feeling language statement” 
used for sensing tactile input information, S304 step #304: semantic scan procedure for interpreting expressed 
monitoring his/her physiological, physical and/or psychological feelings by performing a semantic analysis of this 
condition (Which especially includes physical expressions recognized and syntactically analyzed feeling language 
of affection re?ecting said user’s feelings, statement 
emotional states and/or states of mind) and generating S401 step #401: searching the read access memory integrated 
different types of stimulation (e.g. heat, pressure, vibrational into the Wearable computing device of the ?rst 
and/or electric pulses, etc.) based on this input piece of clothing 101 Worn by said ?rst person, Which 
information, physical or mental strain of the user — serves as a repository for meta information representing 
is controlled by the controlling unit 109" of the game feelings, tactile sensations perceived and/or physical affection 
console platform 109 expressed by said ?rst person 

S100 step #100: sensing and monitoring different biometric signals S401’ step #401’: selecting a pattern dependent on an interpretation 
(e.g. body temperature, blood volume pressure, respiration of a tactile sensation perceived or a feeling expressed 
rate and/or pulse rate) indicating the physical by said ?rst person gained by a literal and/or 
condition of a person Wearing said jacket 101 phonetic, lexical, syntactical and semantic analysis of a 

S100’ step #100’: measuring meteorological parameters statement typed in on an integrated keyboard 107a of said 
(e.g. temperature, atmospheric pressure, relative humidity and/or ?rst piece of clothing 101 and/or a spoken utterance of 
Wind speed) indicating climatic and meteorological said ?rst person Wearing this particular piece of clothing 
conditions in the environment of said user 101, respectively 

S101 step #101: extracting features from biometric signals S402 step #402: enriching or updating the UPF pattern descriptors 
taken from a user Wearing said jacket 101, Which indicate 600 of said patterns With additional information derived 
the physical condition of said user, and/or measured from available context information provided by a 
meteorological conditions in the environment of said user number of different biometric (105) and/or environmental 

S102 step #102: analyzing these features sensors (105') integrated into the ?rst piece of clothing 
S102’ step #102’: analyzing user inputs by evaluating oral 101 Worn by said ?rst person 

and/or Written user statements and signs (e.g. Internet or 
SMS emoticons such as “:—)”, “:—|”, or “:—(” typed in on 
an integrated keyboard 107a of a user’s smart jacket 101), 
Which re?ect perceived sensations of the user 

S103 step #103: translating these signals into a “feeling language 1'20- (Canceled) 
statement”, that re?ects perceived sensations 21_ A System comprising; 
and/or emotional states of said user, by mapping results 
of this analysis to a number of emotional patterns (meta a computing device for executing an application software 
mformanon) S_t°red 1“ a read access mf’mcfry (RAM) _ _ program, the computing device having an interface for 

S104 step #104: using these patterns for activating or deactivating t .tt. f db k . 1 t d b th 1. 
at least one of the available actuators 106a—d integrated “Flsml lng 66 ac slgna S genera e y e app 1 
into the piece of clothing 101 for stimulating a Canon Software program, and 
user’s energy level _ _ _ _ 

S104’ step #104’: continuously or intermittently generating visual, a Wearable recelver havlng means for recelvlng the feed‘ 
auditive, tactile, gustatoric and/or olfactoric stimuli back signals from the computing device and actuator 
based on digitally encode/f1 contfol in€°n_nati°n_ received means designed to enter physical feedback sensations 
grroaiferée?imal contronmg mm 109 “a a Wlreless to the body and/or head of a user using the skin of the 

S201 step #201: transmitting meta information from a ?rst person user as an lnterface~ 

Wearing a ?rst piece of clothing 101 equipped With at 22_ A System according to claim 21, 
least one integrated Wearable computing device to a second 
person Wearing a second piece of clothing 101' equipped characterized in that 
With at least one further integrated Wearable computing 
device for receiving said meta information, evaluating and the Wearable receiver is integrated in a piece of garment. 
reproducing feelable signals, tactile sensations perceived 23' A System according to Claim 22 
and/or physical affection expressed by said ?rst person ’ 

S202 step #202: receiving meta information representing feelable Characterized in that 
signals, tactile sensations perceived and/or physical 

affecnon exprefssed by a ?rst Pets?“ Weanng a ?lst a display is integrated into the piece of garment, Wherein 
piece of clothing 101 equipped With at least one integrated . . . . 
Wearable computing device the display 15 designed to react to the feedback signals 

S202’ step #202’: receiving digitally encoded control information from the computlng devlce 
received from an external controlling unit 109" via 
a Wireless or Wired link 

24. A system according to claim 21, 

characterized in that 
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the Wearable receiver comprises a controller for control 
ling an array of actuators according to an operational 
pattern depending on any feedback signal received. 

25. A system according to claim 21, 

characteriZed in that 

it furthermore comprises a channel for transmitting sig 
nals representing biological data from the user to the 
computing device hosting the application softWare pro 
gram. 

26. A system according to claim 21, 

characteriZed in that 

the application softWare is an entertainment or garne-type 
softWare. 

27. A system according to claim 26, 

characteriZed in that 

the feedback signals are generated depending on a user or 
application context. 

28. A system according to claim 27, 

characteriZed in that 

the feedback signals are generated depending on a back 
ground scene, de?ned virtual objects, sounds, colors 
and/or a virtual actor generated by a garne-type soft 
Ware. 

29. A system according to claim 21, 

characterized in that 

the application softWare is designed to display scenes on 
the monitor, Wherein different elements of the scenes 
displayed are respectively associated With a channel of 
the feedback signals and each channel is associated 
With a respective subgroup of the actuator means. 

30. A system according to claim 21, 

characteriZed in that 

the actuator means comprise means for generating vibra 
tional, tactile an/or heat stimuli. 

31. A system according to claim 21, 

characteriZed in that 

the Wearable receiver comprises means for adjusting 
rnanually operational parameters of the actuator means. 

32. A method for providing physical feedback sensations 
to the body of a user of an application software program, the 
method comprising the folloWing steps: 
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generating feedback signals in an application software 
program, 

transmitting the feedback signals to a Wearable receiver, 
and 

entering, based on the received feedback signals, physical 
feedback sensations to the body and/or head of a user 
using the skin of the user as an interface. 

33. A method according to claim 32, 

characteriZed in that 

an array of actuators is controlled according to an opera 
tional pattern depending on any feedback signal. 

34. A method according to claim 32, 

characteriZed in that 

signals representing biological data from the user are 
transmitted to the computing device hosting the appli 
cation software program for further processing. 

35. A method according to claim 32, 

characteriZed in that 

the feedback signals are generated depending on a back 
ground scene, de?ned virtual objects, sounds, colors 
and/or a virtual actor generated by a garne-type soft 
Ware. 

36. A method according to claim 32, 

characteriZed in that 

the application softWare is divided into several logical 
parts, Wherein each part is associated With a channel of 
the feedback signals and each channel is associated 
With a respective subgroup of the actuator means. 

37. A method according to claim 32, 

characteriZed in that 

the actuator means comprise rneans generating vibra 
tional, tactile an/or heat stimuli to a user. 

38. A computer program product, 

supporting a method according to claim 32 When running 
on a computing device. 

39. A computer game console, 

designed to support a method according to claim 32. 
40. A Wearable garne accessory, 

comprising a controller supporting a method according to 
claim 32. 


