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Abstract:  

This paper presents an idea for a project to develop an interactive device that provides haptic sensation through telecommunications.  This device is based on a concept called Synchronized Distributed Physical Objects, which employs tele-manipulation technology to create the illusion that distant users are interacting with a shared physical object.  In this case, user A can touch the pins on one device, which sends the information to another device that duplicates the pin movement onto a device used by user B.  User B can then touch the pins and feel the shape and rigidity of the form as well as move the pins interactively with user A, who can also feel the shape and pressure from the forced feedback from user B.

This concept has been previously implemented in other devices exploring haptic communication, however a vertically oriented pin device with an adjustable angle would be more suitable for human interaction.  The proposed device will have a higher resolution for a more realistic experience.  A larger version of the device designed for full-scale contact may be initially available to consumers on a rental basis until manufacturing cost limitations are overcome, and they are available for home use. Audio and visual and temperature controls can be added in advanced versions of the device.  
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Introduction:

Touch is a fundamental aspect of human communication.  It can evoke feelings of comfort, care, intimacy, and assurance in a way that words fail to express.  An interactive device, which can simulate the touch of a loved one, can be developed using the existing technology of related works involving tactile transducers and mechanical actuators.  

The technology already exists for this device, however the current development is understandably moving towards use in design, architecture, and the medical fields.  A desktop version of a 5x7 pin art novelty device is proposed for home use.  Profits from the sale of this device can be invested in furthering the research and development of haptic communication on a larger or more detailed scale.

As individual units, the life size version could be costly, therefore it might be feasibly offered for rental at a retail location or a kiosk in a mall.  Cities could buy them for public use, or it could be funded privately, similar to that of pay phones from years ago. Time in these units could be reserved in advance.  A transportable version could be set up at various locations, like the previously described military base.  Soldiers could schedule times for communications with family and loved ones at corresponding locations back home.

Envision a military base where an enlisted troop can feel a baby bump and watch it progress as the baby grows inside the womb.  He may even be able to feel the baby kick during future communications.  Imagine a child being able to feel the 2.5D figure of his or her parent, or grandparent. Images could be projected onto the pins and heat can emit for an even more realistic interaction.  Sessions could be recorded and replayed.  Memories of the touch of a lost family member or good friend could be stored for an indefinite amount of time.  A loving kiss to the forehead could be played back whenever it was needed or just wanted.  The goal of obtaining that is the inspiration for writing this paper.

Related works:

The inFORM system actuates and detects shape change with 900 mechanical actuators, while user interaction and objects are tracked with an overhead depth camera. A projector provides additional visual feedback. Daniel Leithinger, Sean Follmer, Alex Olwal, Akimitsu Hogge, Hiroshi Ishii / 2013

Taptap is a wearable accessory that can record, distribute and play back affectionate touch. Designed to look like a normal scarf, taptap provides extra warmth and comfort by simulating the touch of a loved one. Leonardo Bonanni, Jeff Lieberman, Cati Vaucelle, Orit Zuckerman / 2005

Lumen: Interactive visual and shape display for calm computing.  An inherently haptic display device, that allows users to feel shapes of virtual images through touch. By connecting two devices over the network it can allow several people to feel and touch each other remotely, establishing a remote haptic link between people. Poupyrev, I., T. Nashida, S. Maruyama, J. Rekimoto, and Y. Yamaji /2004

Pegblocks are networked tactile transducers made up of five blocks, each having nine pegs.  As users manipulate the array of pegs, sliding them back and forth, motion is converted to electricity and converted back into motion throughout the rest of the network. The resulting movements of the pegs is not determined by any one individual input but by the networked group as a whole. Ben Piper, Matthew Karau, Beto Peliks and Hiroshi Ishii / 2001

inTouch is a project to explore new forms of interpersonal communication through touch. Force-feedback technology is employed to create the illusion that people, separated by distance, are interacting with a shared physical object. The “shared” object provides a haptic link between geographically distributed users, opening up a channel for physical expression over distance. Scott Brave, Andrew Dahley, and Professor Hiroshi Ishii / 1998

Denta-Dentata is an elementary "hand holding" device that communicates one bit of information over the phone line to activate a mechanism that can squeeze a user's hand Goldberg / 1993

Telephonic Arm Wrestling provides a basic mechanism to simulate the feeling of arm wresting over a telephone line.  White / 1986

Comparison:

The Telephonic Arm Wrestling device of 1986 is an early attempt at simulating physical contact via mechanical means.  Six years later, the focus switched to a hand squeezing Denta-Dentata.  The inTouch project introduced forced feedback and opened a channel for physical expression over a distance.

The proposed device utilizes one mode of the several that are demonstrated in the inFORM system. Specifically, the bi-directional interaction through shape deformation via the connected membrane tensioned cloth mode, or elastic mode.  The inFORM system video shows interactive tactile communication via rising and falling square tiles on a horizontal platform  The proposed device would be somewhat vertically oriented as opposed to the horizontal orientation of this and many of the other above referenced units.  The top of the unit would ideally be adjustable in range to about 20 degrees from perpendicular.  This would be a more comfortable option for a person to place one’s hand, cheek, or forehead.  

The horizontally oriented Pegblocks convert motion to electricity and electricity to motion on a network by a group. The nine pegs appeared to be more than an inch apart from each other.  It is similar in that the deformation result is a combined effort of interactivity within the group.  The TapTap can simulate, record and play back affectionate warmth and touch of a loved one.  This accessory is worn like a scarf and precise locations of the simulation depend upon exact placement of the device.  The proposed device can also play back a recorded session and implement the use of heat to simulate the feeling of human contact.

The proposed device has a screen, similar in size to a pin art desk novelty item (about 5”x7”) is much smaller than the display in the inFORM system and than Pouoyrev’s Lumen.  The device, however, would show a clearer image of shapes due to the increased resolution, or number of pins per inch.  The heads of each pin could be made of a soft and flexible material that an image could be projected onto and heat emitted to transfer a sense of warmth for a more realistic effect.  

Materials and Methods:
The system will involve having actuators determine the location of the pinheads based on information being sent and received. 

In the Lumens device, the moveable pins respond to pressure, and recreate shapes through telecommunications over a network. Shape Memory Alloy (SMA) wires are electrically heated to push the pixels up.  They return to their initial length when cooled.

The inFORM system uses ALPS motorized slide potentiometers, usually used in sound engineering mixing boards to actuate the pins, but their size limited the pin spacing to 5cm.  

A higher resolution image could be obtained by using a much smaller linear actuator like this one made by Japan Sanyo:
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Micro Mini Actuator found on Ebay for under $3.00.

Photo courtesy of Ebay

In addition to the desk-sized device, a larger scaled version is ideal for full body contact.  The UK’s Lulu Guinness (handbag designer) commissioned a life-sized pin art sculpture that was set out on the street in front of her London store in 2011.  Her art piece stood approximately seven feet high and four feet wide.  The resolution on this device may be lower due to the need for a larger pin actuator.
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Imagine being able to send images like these.

Photo: Art Nerd New York, August 22, 2013

Posted by Lori Zimmer

The pin heads could be topped with silicone that can transfer heat and possibly have embedded LEDs for images.

Discussion/Conclusion:

Incredible progress has been made in the development of haptic communication devices.  It is foreseeable that we will eventually be able to have our own, personal tactile communication devices.  Future devices may be developed to simulate actual 3D shapes as opposed to the 2.5D shape created by the actuators.  Devices emitting ultrasonic waves are already rendering volumetric haptic shapes in mid air. Of course, the idea of eventual use in the adult entertainment industry is inevitable.  This would be uncannily similar to Woody Allen’s “Orgasmatron” in the movie, Sleeper.  (A fictitious mechanical device used to induce orgasm.)  Benefits of a device like this would be that it could be used as a means for ultra safe sex as no children or diseases could result from an interaction when used properly.  Considering the amount of money spent in this industry, the profit potential for a device like this is vast.  It could be used to fund future development of this and other haptic devices to benefit humankind in many different ways.
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