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( 57 ) ABSTRACT 

A haptic device including an active element and a plurality 
of passive elements coupled to the active element . Each 
passive element has a respective response to a wave trans 
mitted by the active element , and is configured to cause a 
respective haptic effect at a respective location away from 
the active element . In some embodiments , the respective 
response includes resonating when energy having a resonant 
frequency is received . In some embodiments , the wave 
transmitted by the active element is in the form of a vibration 
or acoustic energy . 
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SYSTEMS AND METHODS FOR portion . In some embodiments , two of the resonators have 
DELIVERING A PLURALITY OF HAPTIC the same respective resonant frequency , and wherein the two 

EFFECTS resonators are configured to vibrate in different directions in 
response to the energy having the same respective resonant 

FIELD OF THE DISCLOSURE 
In another implementation , an apparatus includes an 

The present disclosure relates generally to a haptic sys- active element , a plurality of passive elements , and a wave 
tem . More particularly , the present disclosure relates to guide for conducting energy from the active element to all 
systems and methods for delivering haptic stimulation using the plurality of passive elements , wherein the active element 
light weight devices . 10 is configured to selectively activate one or more of the 

plurality of passive elements via the waveguide by adjusting 
BACKGROUND a parameter of the energy . In some embodiments , each of the 

passive elements has a respective resonant frequency , and 
The present disclosure relates generally to haptic systems . wherein the parameter comprises a frequency of the energy . 

Haptic systems or devices may be utilized in a variety of 15 In some embodiments , the respective resonant frequency is 
electronic devices . For example , a haptic system or device configured to be modified using one or more of an electrical , 
may be utilized to provide a user of a virtual reality ( VR ) , mechanical , magnetically , or electromechanical system . In 
augmented reality ( AR ) , or mixed reality ( MR ) system with some embodiments , the energy comprises vibration . In some 
tactile feedback based on the state of the system . For embodiments , the energy comprises acoustic energy . 
example , a haptic device may be utilized to provide a user 20 These and other aspects and implementations are dis 
with tactile feedback based on the user's input . The haptic cussed in detail below . The foregoing information and the 
device provides a user with more in depth stimulation that following detailed description include illustrative examples 
may not otherwise be provided . of various aspects and implementations , and provide an 

overview or framework for understanding the nature and 
SUMMARY 25 character of the claimed aspects and implementations . The 

drawings provide illustration and a further understanding of 
One implementation of the present disclosure is related to the various aspects and implementations , and are incorpo 

a haptic device , according to some embodiments . The haptic rated in and constitute a part of this specification . 
device may include an active element and a plurality of 
passive elements each coupled to the active element . Each 30 BRIEF DESCRIPTION OF THE DRAWINGS 
passive element has a respective response to a wave trans 
mitted by the active element and is configured to cause a The accompanying drawings are not intended to be drawn 
respective haptic effect a respective location away from to scale . Like reference numbers and designations in the 
the active element . In some embodiments , the respective various drawings indicate like elements . For purposes of 
response is a resonant frequency . In some embodiments , 35 clarity , not every component can be labeled in every draw 
when the active actuator transmits the wave at one of the ing . In the drawings : 
resonant frequencies of the passive elements , the associated FIG . 1 is a block diagram of a haptic system in accordance 
passive element is configured to vibrate more than other of with an illustrative embodiment . 
the passive elements . In some embodiments , the haptic FIG . 2 is a block schematic diagram of a haptic device in 
device includes a waveguide that is configured to deliver the 40 accordance with an illustrative embodiment . 
wave to the passive elements without interfering with the FIG . 3 is a haptic device in accordance with an illustrative 
haptic effect . In some embodiments , each passive element is embodiment . 
further configured in a respective orientation for providing FIG . 4 is a top view of a passive element in accordance 
the respective haptic effect . In some embodiments , the with an illustrative embodiment . 
haptic device includes a wearable device , and the respective 45 FIG . 5 is a side cutaway view of a passive element in 
locations of the passive elements are configured to be accordance with an illustrative embodiment . 
respective locations of a person wearing the wearable FIG . 6 is a flow diagram of a method of providing haptic 
device . In some embodiments , the wearable device includes feedback in accordance with an illustrative embodiment . 
a glove . 

In another implementation , an apparatus includes an 50 DETAILED DESCRIPTION 

active element and a plurality of resonators coupled to the 
active element , each resonator having a respective resonant Referring generally to the FIGURES , systems and meth 
frequency . The active element is configured to transmit ods for haptic systems are shown , according to some 
energy to the resonators at a selected one of each of the embodiments . In some embodiments , a haptic system 
plurality of resonant frequencies . In some embodiments , the 55 includes an active element and multiple passive elements . In 
resonators each comprise a moving mass mounted on an some embodiments , the passive elements are passive reso 
elastic substrate . In some embodiments , in response to the nators that include a mass mounted on an elastic substrate 
energy having the resonant frequency , the elastic substrate of such as a surface or a spring . Each of the passive elements 
the associated resonator allows the moving mass to oscillate . may have a resonant frequency that is unique or different 
In some embodiments , the resonators each further comprise 60 than the others . The passive elements may be electrically 
a surface , and are configured such that when the moving connected to the active element via a mechanical waveguide 
mass oscillates , it makes contact with the surface . In some or other vibration conductive element . The active element is 
embodiments , the elastic substrate comprises a spring . In configured to generate and provide a wave or a signal ( e.g. , 
some embodiments , the resonators each further comprise an energy ) at one or more frequencies that cause the passive 
enclosure , and are configured such that when the moving 65 elements to resonate and create a tactile sensation to a user 
mass oscillates , the enclosure vibrates . In some embodi- at localized areas . In some embodiments , the energy gener 
ments , the elastic substrate is attached to a grounding ated and provided by the active element is a vibration of the 














