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Executive Summary 
 
This document will report on activities and findings for a Phase 2 SBIR project carried out between July 15, 2004 
and January 31, 2007.  The project called for the design, implementation and evaluation of a new technology that 
promises to improve access to science museum and other public exhibit spaces for visitors who are blind, visually 
impaired or otherwise print disabled. The report is organized into the following sections: 
 

·  Executive Summary 
·  Research Activities 
·  Dissemination and Commercialization Activities 
·  Summary of Expenditures 
·  Schedule Information and Task Completion Status 
·  Evaluator’s Report (as a separate document) 

 
Overall, the findings of the research indicate that the idea of user activated audio beacons, known informally as the 
Ping! system is conceptually sound, and suggests that on or more commercial products based on the prototype 
system would be of significant benefit to the target audience.  Participants in the final round of user studies carried 
out at New York Hall of Science were strongly positive about their experience, and their performance in both 
navigating the space and interacting with the exhibits proves that permanent installations based on the Ping! concept 
would be practical and effective.  Furthermore, another component of the research project, the development of a 
talking touchable sculpture that has become a permanent exhibit component at the Hall of Science, demonstrates a 
powerful new way to display spatial and graphical information to visitors with disabilities.   While both parts of the 
project were successful from the point of view of user satisfaction,  at this time it appears that the commercial 
introduction of talking sculptures stands a much better chance of leading to a sustainable component of our business. 
 
Steven Landau 

 
Principal Investigator 
Touch Graphics, Inc. 



  

 
Research activities carried out in the this period 

Installation of 36 wireless audio beacons in the New York Hall of Science 

We installed wireless audio beacons at each exhibit that is included in the cell phone delivered tour (see 
figure 1).  These beacons are small devices that each include a wi-fi transceiver, a microprocessor, an 
audio player, and non-volatile memory for storing the attractor tones.  The beacons were each connected 
to electrical power.  A separate speaker was mounted on the exterior of each of the exhibit enclosures (see 
figure). In cases where there were no exhibit enclosures, the beacons were affixed to the underside of 
counters, and were not visible to visitors.  Where beacons were used to guide visually impaired museum 
visitors along routes, beacons were mounted within modified track light fixtures, and then hung from 
existing tracks on the ceiling, from which they took power. 

 

 

Figure 1:  A diagram showing the locations of each of the wireless audio beacons in the Hall of Science.  
The red arrows indicate travel routes. 

 

 

Figure 2:  One of the wireless audio beacons, shown in comparison to a cell phone and a speaker. 



  

Final testing and debugging of the system 

Once all of the beacons were installed, we added references to each of their IP addresses to the Hall of 
Science’s Wi-Fi network, so that we were able to communicate with the devices and send instructions to 
do various things.  Next, we tested all of the beacons, to ensure that a consistent connection could be 
maintained. We discovered that several of the beacon locations got only limited radio signals, and this 
proved to be a serious problem that was never adequately resolved.  Making matters worse, we discovered 
that, while the system performed perfectly when the Hall of Science was closed to the public, signals to 
some of the beacons were unexpectedly dropped when the facility was crowded with visitors.  We believe 
that this was caused by interference due to the presence of many human bodies; in those places where the 
radio signal was weak, this presented a real problem, because the beacons sometimes failed to respond to 
instructions.  In cases where this happened at individual exhibits, the consequences were not very serious; 
but where a beacon that was along a travel route that consisted of a chain of beacons was non-operational,  
it led to a serious disruption, and diminished the overall quality of the visitor experience.  In the user 
testing, we were forced to individually guide participants through routes that were interrupted in this way.  
This revealed a serious potential shortcoming of the overall concept, since individual outages in the 
network proved to undermine the overall success of the system.  While this problem could have been 
resolved by simply adding access points in poor coverage areas, the Hall of Science was not willing to 
undertake this upgrade due to its cost, which was not budgeted for in the SBIR project. 

User testing 

The final round of user testing was held on January 14 and 15 at the New York Hall of Science.  A total 
of ten blind or low vision individuals participated in the trials.  A full report from the Project Evaluators 
appears as an Appendix to this Report. 



  

 

        

 

        

Figures 3 through 7 (clockwise from top right):  A participant interacting with the Rocket Park Talking 
Touch Model;  a participant being interviewed about his experience at the end of the test; a participant 
navigating with assistance from her guide dog and the Ping system; a participant exploring the Germs in 
the Nose exhibit. 

         

Figures 8 (left):  A participant exploring the Conduct the Music Exhibit 

Figure 9(right):  A participant listening to travel notes on her cell phone before beginning navigation to 
one of the exhibits.   



  

Commercialization Activities 

Commercialization and Dissemination Activities 

The project includes development of two distinct technologies, both of which show promise in improving 
accessibility to science museums and other public exhibit spaces for people with visual impairments and other 
disabilities.  We have pursued commercialization opportunities for both of these; however, the part of the SBIR 
project that studied interactive touchable models and how they could be used in the museum exhibit context appears 
to be much more likely to attract real customers and to lead to actual installations.  We have made the following 
progress in commercializing the interactive model technology: 

1. McDonnell Planetarium has commissioned a second set of rocket models for permanent display as part of 
their upcoming exhibit on the Mercury and Gemini space programs.   

2. Touch Graphics is working with the Smithsonian Institution and the Rehabilitation Engineering Research 
Center on Universal Design to develop, fabricate and install the National Mall and Memorial Parks 
Universal Display (see figure 2), to be installed at the Smithsonian Information Center in the Castle.   

3. Touch Graphics is in discussions with New-York Historical Society to create an interactive exhibit for their 
upcoming focus on the work of Louis Comfort Tiffany.  They have asked the company to develop a model 
of a stained glass Tiffany lamp that will talk when touched in various places.   

4. The Principal Investigator present findings from the SBIR project (and other R&D) to exhibit design staff 
at NPS’s Harper’s Ferry WV Headquarters on February 28. NPS has expressed interest in creating a talking 
touchable model for the Visitor Center at the Chesapeake and Potomac Canal National Historic Park. 

5. The PI presented findings from the SBIR research at the Coastal Maine Botanical Gardens in Boothbay 
Harbor, ME.  This new institution is creating a “Garden of the Senses”, and is exploring how various Touch 
Graphics technologies and products could be put to use.   

 

Figure 10: A rendering of the proposed Mall Model for the Smithsonian Castle. 

We are currently experimenting with new, lower cost methods for fabricating models that embody the capability of 
detecting the location of touches by human skin.  This may lead to creation of new IP, and a strong new emphasis in 
our business plan. It appears that the idea of building Universal access through this approach resonates with both 
museum visitors and planners.  In contrast, we have had much less success in interesting other museums in 
commissioning a system for user-activated audio beacons. Reasons for this probably include the following: 

1. Cell phone billing plans have not switched over to an unlimited minutes model; museum visitors are less 
likely to use their cell phones for things like museum tour guides if they feel that there will be an impact on 
their monthly bill.  At the time when the SBIR project was first proposed, projections indicated that 



  

unlimited minute plans would be the prevalent billing model by now.  But this has not happened, so many 
promising technologies that depend on extended cell phone usage are less likely to achieve wide-scale 
adoption. 

2. Similarly, cell phone coverage has not improved as much as was anticipated.  Dead spots that lead to calls 
being dropped as visitors move about in museums cause significant frustration.  This problem is, in part, a 
result of the US cell phone infrastructure being fragmented into multiple networks, each owned and 
operated by one or more companies.  In countries with a single system, coverage tends to be much more 
seamless. 

3. Audio quality in cell phones still lags far behind what is achievable using mp3-type audio players that are 
typically included in current Acoustiguide-type devices that are used at many museums.  Until the audio 
quality begins to improve,  it will only be practical to provide voice tracks using the phone.  This rules out 
using music or sound effects that are typically used in mp3 player-based museum guide devices. 

4.  

The Ping concept is based on the wide scale adoption of cell phone museum guides for the general public.   We 
realize that museums are unlikely to adopt a system for use only by visually impaired visitors. Until the market 
forces that are impeding greater penetration by companies offering cell phone guides in the mainstream market 
change, we are unlikely to see significant progress for Ping.  However, Touch Graphics, Inc. has received a US 
patent for this invention, so if in the future, conditions for cell phone museum guides improve, we will create 
partnerships with those companies offering these products.  Touch Graphics has had discussions with Guide by Cell 
of San Francisco, the main company offering this service to museums.   

One significant disappointment and obstacle for the future implementation of the Ping system in other museums is 
that the Hall of Science, at the end of the project, decided not to maintain the system as a permanent feature that 
could be used in encouraging more blind or visually impaired individuals from visiting the museum.  While it is 
unclear what lay behind this decision (and the museum’s administration was not forthcoming with this information), 
we have a few guesses: 

1. Dr. Alan Friedman, who was the Director when the project started, left his post at the museum and was 
replaced by Marilyn Hoyt.  While Dr. Friedman was a strong supporter of the idea of improving 
accessibility to museums for disabled visitors, it is possible that Ms. Hoyt does not share his enthusiasm, as 
it is not immediately clear how this benefits the institution.  Ms. Hoyt is was the decision-maker here, so it 
may be that she simply doesn’t see the value of continuing to maintain the system. 

2. It is possible that the museum felt that continuing to support the system past the experimental period would 
imply an unacceptable level of liability in the event that a Ping user was injured during a visit. This is 
legitimate concern, given that the system is intended to allow blind individuals to travel independently, and 
considering that the messages provided through the cell phone interface include way-finding information 
that provided warnings about potential hazards along travel routes.   

 

Conferences and publications 

The small business has successfully disseminated results of the ongoing work of this SBIR project.  Presentations 
have been made at the following venues: 

1. MIT Touch Lab.  The PI presented findings from the SBIR for Dr. Dr. Mandayam A. Srinivasan and his 
colleagues.  The presentation took place on March 9, 2007. 

2. American Association of Museums 2007 Conference, Chicago.  Panel presentation, entitled, “Hearing 
Pictures, Touching Sounds:  Multi-sensory Approaches in Museum Interpretation.”  This event will take 
place in mid-May, 2007. 

3. XXIII International Cartographic Conference, Moscow.  This event will take place in mid-August, 2007 

4. Mid-Atlantic Association of Museums 2007 Annual Meeting, Pittburgh. 
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Figure 11: Cover page from the US Patent on the Ping concept. 



  

Project bar chart schedule, showing current status 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Month 5-6 Month 1-2 Month 3-4 Month 7-8 Month 9-10 Month 11-12 

PI 50  Prog 50 
Hardware research  

TG 

WMU 

SBRL 

 

NYHoS 

PI 50   
Beacon design  

PI 20   
Beacon fabrication  

PI 30  Prog 50 
Beacon programming  

Usability study  

Submit Inerim 
Report No. 2 

PI 50   
Reporting  

Evaluator’s Report 
on usability testing 

Installation Design  

Script writing  Installation  

Accoustical  
properties study 

Report on Acoustical 
Properties  

Experimental design for 
Usability testing 

PI 30  RA 100 
Script writing  

Voice 30  Prod 50 
Recording & Editing 

PI 50   
Dissemination  

TC 30 
Recruit participants  Focus  

Group  

PI 30  TC 60 
Usability study  

Usability study  

RPI IRB Submission 

WMU IRB Submission 

TC 30 
Recruit Participants 
 

Experimental  
design 
 

PI 50 Prog 20   
Program flow  

Submit Interim  
Report No. 1  

PI 20   
Reporting  

CDG 

Hardware research  

Beacon design  Beacon fabrication  



  

 

 
Month 17-18 Month 13-14 Month 15-16 Month 19-20 Month 21-22 Month 23-24 

RAF 

TG 

Submit Final 
Report 

Final use study  

PI 20  Prog 50 
Kiosk design  

PI20  RA 20 
Script writing  

PI 40   
Kiosk installation 

PI 50  Prog 50 
Beacon programming  

Advisory Board 
Meeting No. 3  

Advisory Board 
Meeting No. 4 

PI 50   
Reporting  

PI 50  RA 50 
Model design  

TC 60 
Identify subjects  

DMI conference  

Dissemination  

Commercialization 

PI 50  Prod 50 
Model programming 

PI 50  Prog 50 
Kiosk programming  

PI 50  PC 50 
Kiosk user testing  

Note:  tasks shown 
within dotted line 
box are not counted 
toward Federal 
funds requested. 
 

PI 50 PC 50   
Final use study  

SBRL Evaluator’s Report 
on final use study 

Experimental design for 
kiosk user testing 
 

Evaluation of  
Kiosk user test  
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Summative testing  

Script writing  
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Properties Study Report on Acoustical 
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PI 50  RA 50 
Model design  

PI 50  Prod 50 
Model fabrication  

Submit Interim 
Report No. 3  

Model study & evaluation 

PI 20 
Programming 
 

Activity  

Hours TG Staff 

Duration 
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List of research and development activities and percentage completion for each: 

 

Hardware Research:     100% 

Beacon design:      100% 

Program flow:      100% 

Script writing:      100% 

Recruit focus group participants:     100% 

Focus Group:      100% 

Focus Group report:     100% 

Installation Design:     100% 

Experimental design for acoustical properties study: 100% 

WMU IRB submission:     100% 

Acoustical properties study:    100% 

Report on acoustical properties study:   100% 

RPI IRB submission:     100% 

Beacon fabrication:     100% 

Beacon programming:     100% 

Recording and editing:     100% 

Submit Interim Report 1:    100% 

DMI conference No. 1:     100% 

Recruit participants for usability study:   100% 

Experimental design usability study:   100% 

Usability study:      100% 

Evaluator’s report on usability study:   100% 

Dissemination:      100% 

Second Interim Report:     100% 

Kiosk design:      100% 

Model design:      100% 

Model programming:     100% 

Model fabrication:     100% 

Model study and evaluation:    100% 

Model installation     100% 

Script writing for model     100% 

Refinement of acoustical properties study:  100% 

Beacon programming (part 2):    100% 



  

Identify subjects for Final Use Study:   100% 

Submit interim report no. 3:    100% 

DMI conference no. 2:     100% 

Final Use Study:     100% 

Evaluator’s report on Final Use Study:   100% 

Commercialization:     50% 

Submit Final Report:     100% 


