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I. Initial Informal Exploratory Usability Testing

Our initial exploratory field testing with the 360 camera examined performance characteristics under a variety of conditions. The following targeted test environments were chosen that allowed for assessment across a range of lighting, external activity and camera movement conditions. These environments included (or will include where dated):

1. An outdoor mall (3rd St Promenade in Santa Monica, CA.) with the camera in a static position in daytime lighting with background structures and moderate human foot traffic, both close-up and at a distance.

2. An outdoor static position on an ocean pier in extremely intense lighting conditions (direct intense late afternoon sunlight with high reflectance off of the ocean) with both longshots of activity on a beach and close-up activity of human foot traffic and structures on the pier. 

3. An outside facing glass elevator with the camera in a static position and the elevator smoothly rising 15 floors from a low light (street level shielded) position to more intense lighting as the elevator ascended.

4. The camera mounted at the front of a pickup truck bed near to the cab and traveling on a canyon road for 30 minutes at speeds ranging from 0-40 mph under all daylight ranges of lighting (low shaded light to intense direct sun).

5. Same as #4, except at night on a busy well lit street (Sunset Blvd. In L.A. CA.) and freeway traveling from 0-60 mph.

6. USC Football Game (11/28/2000)from various static and moving positions within the LA Collosseum, extreme close-ups of people and massive crowd scenes (40-60 thousand people)

7. Virtual Party (11/30/2000) This was a systematic shoot of a Mock Party as outlined

8. in section 3 below. 

9. Outdoor static position at the USC central mall area by the “Tommy Trojan” statue, 

reasonable crowds and closeups of people walking up to camera.
II.  Brief Discussion of Possible Future End User Applications 

This system may present opportunities to capture environments that would difficult and/or labor intensive to produce using traditional computer graphic (CG) modeling methods. One of the primary issues for using the 360 degree panoramic camera system is that the developer is required to become more of a “director/producer” as opposed to traditional CG modeling of scenes/people via the use of programming tools. While interaction with objects in the environment is currently not possible (but might be soon with inclusion of modeled objects placed in the scene), a number of application areas could benefit from this type of realistic scene capture and presentation. 

Advance navigation through unfamiliar environments could be readily accomplished with this system. Entertainment applications that allow persons to experience environments that would be difficult or dangerous to explore in the real world is an obvious area. One could explore the streets of Paris or fly close to an active volcano within the comfort of their own home. As well, a similar approach could be taken for advance real estate exploration, as has been shown to be useful with more primitive still images methodologies. In this regard, a live “agent” could actually direct a tour of a building pointing out features while also allowing the user independent exploration, choice of field of view and control of temporal features. This system might also have advantages for situations where serious harm reduction could occur via advance wayfinding training of a dangerous environment (warfighting/terrorist extraction) or in situations where this information serves to inform necessary planning and/or adjustments in travel plans (wheelchair users getting advance knowledge on inaccessible routes in public buildings, etc.). As well, flythroughs created in interesting compelling environments could serve to provide distraction scenarios for persons experiencing intense acute pain. The effectiveness of this approach with traditional CG VR has been demonstrated with burn victims receiving wound care and physical therapy (following skin grafts), and in tolerance studies of experimentally induced pain (Hoffman et al, 2000). Many areas of acute pain management could potentially benefit with advances in the creation of these “real-life” scenarios using the 360 Panaram camera.

III.  Current Social Phobia Disorder Application 

A very “doable” and cost/effective 360 application currently exists in the area of exposure-based habituation therapy for persons with phobias and other forms of anxiety disorders. These types of applications have shown success with CG based VR for fear of heights, flying, spiders, and public speaking (Rothbaum et al, 1999). It is estimated that over 20 million persons in the USA suffer from these types of disorders! The key to these highly efficacious approaches is in the systematic and hierarchical presentation of components of the fear or anxiety producing stimuli or events. Specific to this, my lab will be producing a series of initial feasibility demos addressing social phobia disorder using the 360 system, with the scenarios being delivered via an immersive Head Mounted Display (HMD). This would be cost effective to produce and is exceptionally well matched to the needs of the application area. In addition, this will be the first effort to systematically control “people-exposure” within a social environment—we already have “naturalistic” people-laden environments captured that are being incorporated into this project ( SM Pier, SM Promenade, USC “Tommy Trojan” area, football game at the LA Collosseum, and a staged “Mock Party”. A collaboration with Barry Reynolds at the USC Psychology Dept has been formed to begin initial client user-testing in Jan2001. Within this user-centered design testing we will be soliciting feedback on a range of issues that will be incorporated in the next iterative design cycle feeding the capture of relevant stimulus environments. Dr. Reynolds runs a specific social phobia program at the Human Relation Center (HRC) at USC and the initial user pilot data will be collected within this program. Between now and January, our goals are to produce a variety of environments for these purposes and to also advance the enabling technologies for delivery of these scenarios on a standard PC with a low cost HMD.

Current VR therapy approaches for social phobia disorder using CG are limited by the computationally intensive task of rendering acceptable/believable humans to which the patient is to be gradually exposed. With the current system, graded exposure scenarios could be created that utilized real humans in real life situations to create the type of hierarchical stimulus exposure required for this treatment. As mentioned above, we have already captured “naturalistic” environments with varying levels of “people” exposure, both between and within environments.
The initial systematically captured demo of this involved the scripting and setting up of a mock “party” scenario with real actors. In the scenario the camera was placed in the middle of a room that was set up to look like a social gathering was to occur. The person being treated will have the 360 view of the scenario delivered through an inexpensive HMD to create the sense of immersion in the anxiety producing environment. Actors were gradually introduced into the “party” scenario in a graded systematic fashion. At a rate of two per minute, 16 attendees entered the room and filled the 360 perimeter. They interacted with each other as if at a party and then gradually moved closer to the camera at regular intervals (to induce a “crowding” effect). At certain predetermined times and distances from the camera, actors then addressed the camera “as if” the camera was the person being treated and asked open-ended questions such as, “Hi, do you know where the bathroom is?” “Hi my name is Maria, what’s yours?” or “This sure is an interesting party, huh?”, etc. During these times, with the guidance of a therapist, the patient can practice making appropriate responses to these role-playing scenarios. And most importantly, the patient is able to expose themselves in a gradual manner to the anxiety provoking scenario in a systematic and controllable fashion while implementing other forms of therapeutic strategies in a repetitive fashion.

If this method shows initial efficacy, then a range of social environments can be produced to target multifaceted manifestations of the stimuli that exacerbate these types of disorders. If the technology can be driven to the point where these scenarios are deliverable via DVD or from the internet, widespread usage will become possible that could be profitable and more importantly could be of benefit to persons whose lives are functionally limited by complications resulting from these disorders!!!

Also, pharmaceutical companies might potentially be interested in using these types of scenarios in order to test reactions to the use of prescribed medications (i.e., Paxil). These sorts of applications are well matched to the technology and could serve to advance human welfare.

Hoffman HG, Doctor JN, Patterson DR, Carrougher GJ, Furness TA III. (2000) Use of virtual reality for adjunctive treatment of adolescent burn pain during wound care: A case report. Pain. 85:305-309.

Rothbaum, B.O., & Hodges, L.F. (1999). The use of Virtual Reality Exposure in the Treatment of Anxiety Disorders. Behavior Modification, 23(4), 507-525.
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I.   Open ended questions for Social Phobia 360 Panoramic “Mock Party” Video 1

1. General Information Questions:

2. Excuse me, do you know where the bathroom is?

3. (wait 10 seconds)  Good to Talk to you…could you excuse me.

4. Hi, have you seen the host for this party, I need to give him a message?

(wait 10 seconds)  Nice to Talk to you…could you excuse me.

5. General Interaction Questions:

6. Hi, My name is_____. What’s yours?

7. Hi, My name is_____. How did you find out about this Party? 

8. Hi, My name is_____Do you come to these events very often?

9. Hey, Haven’t I seen you on Campus before?

10. Hey, Weren’t you in one of my classes last semester?

11. Boy this party is boring, What do you think?

12. Scrutiny Questions:

13. Hey I noticed you when I walked in, what’s your name?

14. Hey I noticed you when I walked in, do I know you from somewhere?

15. Hey I noticed you when I walked in, you have an interesting look about you.

16. Hey I noticed you when I walked in, are you supposed to be here?

17. Hey I noticed you when I walked in, are you feeling ok?

18. Hey I noticed you when I walked in, you look awfully nervous…are you alright?

19. Hey I noticed you when I walked in, you look nervous, can I get you something?

20. Hey you don’t look so well…are you alright…do you need any help?

21. Hey you seem to be shaking and sweating…are you alright…can I get you something?

22. I noticed that you don’t seem to fit in here….were you invited?

23. This in an invitation-only event…are you supposed to be here?

24. You have an odd look about you, what’s your reason for being here?

Non-Verbal

Group of people looking at camera and smiling

Group of people looking at camera and smiling/laughing

Group of people looking at camera and smiling/laughing/and talking to each other with vague facial references to camera.

Flirting, checking the person out!

II. Looking critically at the person!

III. Basic Scripting

1. Pairs of participants will enter the room at 1-minute intervals and stop at table for a soft drink, pizza, etc. They will stand in a predetermined spot on the outside perimeter of camera and simply chat and socialize.

2. On Specific cues, participants will gradually move closer to the camera up until they get to a predetermined position closer to the camera.

3. Each participant will on cue address the camera with a specific open ended question and wait for approximately 30 seconds that will allow the user to respond. During this time the person should attempt to maintain a “content” appropriate facial expression.

4. After approximately 30 seconds have elapsed, the person will excuse themself and fade off towards the rear.

5. At which point the next person in the adjacent camera field will begin with their question.

6. Continue in this manner until all questions are asked.

Extra Supportive info (from Rizzo et al., 1998):

At the present time,  VE’s can be said to offer certain specific “attributes”(or ingredients) that would seem to be well matched for certain types of MH approaches. In general terms, these include such fundamental  attributes as: 

1.  the capacity to provide exposure.

2.  the capacity to provide “active” distraction.  

3.  the capacity to expose subjects to precisely administered, dynamic, 3-D, visual and auditory stimuli.   

4.  the capacity to involve a person within an interactive procedural activity.

Each of these attributes, alone and in combination, can be exploited in a VE to address certain psychological targets in ways that could add value beyond what already exists with traditional approaches. These are also the ingredients in current applications that have shown some of the best initial effectiveness thus far at this early stage of VE development.

The clearest example of a body of work that exploits these attributes is in the VE approaches that target fear and anxiety reduction via an  “exposure” model. Traditional behavioral therapies for the treatment of phobias have used exposure to fear or anxiety provoking stimuli as a prime component of treatments variously termed, systematic desensitization [32], implosion therapy [33], flooding [34], and in approaches employing biofeedback [35]. While each of these techniques are based on differing viewpoints on the necessity of concurrent relaxation, use of imaginal vs. actual stimuli, and the underlying mechanisms of change (reciprocal inhibition vs. extinction), the one constant is the presence of some type of exposure to the “controlling” or feared stimuli. VE systems designed to address fear reduction contain environments that allow for hierarchical exposures to the feared stimuli that can be systematically presented(attributes #1&3), contingent on the client’s progress. They also allow for naturalistic exploration and some interaction with the feared stimuli(attribute #4). While in the presence of the feared environment, clients can be induced to relax so as to replace fear with the more therapeutic response of  relaxation via reciprocal inhibition. Even without the relaxation component, fear might be expected to decrease via an extinction process which occurs simply by being exposed to the feared stimuli in the absence of any unconditioned consequence. VE’s are well matched to the needs of these exposure based psychological approaches. Phobic clients are more willing to expose themselves to the feared stimuli within the “safety” of a VE, in stark contrast to their avoidance of them in real life. They also exhibit similar fear related physiological responses while in the VE, which diminish over repeated exposures  [B. Wiederhold, personal communication, July 7, 1998].
