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The emerging technologies that enable virtual conversations can be invoked to provide the Naval Services with a new set of tools to address some of the otherwise ostensibly immutable and endless challenges, e.g. inaccessibility of mentors, constrained availability of substance abuse therapists and scarcity of suicide prevention counselors.  All of these shortcomings vex both the wardroom and the CPO mess and they are threats to mission accomplishment, readiness and retention.  They are all exacerbated by the geographical dispersion, under-staffing and hectic operations tempos that characterize service in the Department of the Navy.  A consistent drum-beat of communications indentifying the need for and the paucity of these inter-personnel assets are found in many professional publications and they are the topic of many discussions while on duty.  Current research supports the thesis that many of these needs could be met by increasingly sophisticated virtual-conversational on-line counselors of various kinds. These computer supported interfaces are engaging, charismatic, sensitive, globally accessible and available "twenty-four by three sixty-five" anywhere there is an internet connection or a fully populated compute facility.  The following analysis focuses largely on virtual conversational mentoring, but therapy and counseling are within the Navy's reach and grasp as well.


Current

Taking mentoring as an example of an area that could benefit from additional buttressing, let us consider where that assistance would be most effective.  There is a general agreement among service personnel that mentoring is a vital factor at virtually all levels. During World War II, Gen. Dwight Eisenhower was carefully and effectively mentored by Gen. George C. Marshall[endnoteRef:1]. Studies have shown that the only group of military officers reporting that they received adequate and useful mentoring was the alumni of the DoD service academies[endnoteRef:2]. That means the four fifths of the commissioned officers report insufficient mentoring.  There are several characteristics found in these sub-optimal situations; they include: [1:  Butcher, H. C. (1946). My Three Years with Eisenhower: The Personal Diary of Captain Harry C. Butcher, USNR, Naval Aide to General Eisenhower, 1942 to 1945. New York: Simon and Schuster.]  [2:  Study on how ring knockers get good mentoring] 

· Insufficient time for sessions with mentor
· Poor matches between mentors and mentees
· Lack of ability or time to identify or select mentor
· Operational/geographical hurdles to good mentoring
· Command imprimaturs imply "ticket punch" imperatives

Those reporting a good mentoring relationship tend to focus on a mentee's recognizing the need for a mentor, their willingness to engage in a mentoring process, their willingness to discuss problems and weaknesses with a senior person, particularly if they are unsure that such a mentor is not now or in the future in a position where knowledge of any failings may adversely impact career, advancement or retention.  Another, more abstract reason for ineffective mentoring is the mentees' inability to have insightful understanding of the obstacles to their own future.  One study found that young people often do not have the life-experience to see where they need support[endnoteRef:3].  [3:  Davis, D. M., Predovich, K.B., Stassi, F.J., Spaulding, H., Shaw, K & Nye, B.D. (2018). Enhancing Menteeship: Improving Career Selection for Potential DoD Personnel. In the Proceedings of the SISO Fall Simulation Innovation Workshop. Orlando, Florida:SISO] 


This lack results in another feature of a good mentoring relationship: the ability of the mentor to insightfully initiate and steer the session to areas of concern outside of ken of the mentee. Many "live" mentors are not facile at this sort of caring probes into the needs of the mentee.  Good relationships are often characterized by the mentor asking probing questions and then reacting to the responses in a nonjudgmental, but constructive way. This conundrum is common to Client-Centered Therapy as well[endnoteRef:4]: How does one make critical judgments about the user, without alienating the user by showing any hint of being judgmental about them? These are difficult issues for even intelligent humans. [4:  Lafferty, P., Beutler, L. E., & Crago, M. (1989). Differences between more and less effective psychotherapists: A study of select therapist variables. Journal of Consulting and Clinical Psychology, 57(1), 76.


] 



Emerging Technologies

There are many excellent mentors in the Navy today, so a way to make them more available across the service would be advantageous.  Recordings of their advice and their insights are easily made, e.g. Caltech recorded the lectures of Nobel Laureate Richard Feynman, but an interactive interface is demonstrably more personal. Two recent implementations of virtual conversationality relied on pre-recording answers to about a thousand questions, vectorizing the transcript of the session, and then using Natural Language methodologies to match the answers to a similarly vecotorized question posed by the user.  

The goals of the three projects at the University of Southern California were slightly different.  In the first, the goal was to provide an engaging interface for patients of the Veterans' Administration who were seeking information. The second was a Navy Research Laboratory project to make the experience of Navy STEM (Science Technology Engineering and Math) professionals easily accessible by high school students who otherwise would be isolated by geography and Socio-Economic Status; the goal being to stimulate their interest in pursuing STEM education and potentially to make them available for service in the Defense sector, either in uniform or in a civilian position.  In the third, the goal was the archiving of the memories of aging holocaust survivors to preserve them and make them available to museum attendees, now and in the future. In all three cases, the user could pose a question, either by keyboard entry or by microphone, and within 500 milliseconds the computer would generate a germane answer, thereby creating the illusion of a human conversation.  Should the user pose a question for which no acceptable match could be found among the recorded clips or if the computer detected an unacceptable question, an "escape" phrase was used as a response, usually suggesting the user ask some other question.  At the end of the response, the computer queued up the presenter's rest position until the next question was posed.

The three methods of output used in this research were a Computer Generated Imagery (CGI) animated image on a computer monitor, a set of recorded video clip response from live Navy commissioned and senior petty officers on a monitor or recorded set from a survivor of the Holocaust displayed on a three-dimensional holographic display in classrooms or museums.  Each has their own set of benefits and drawbacks, but in each case, emerging technologies promise to further exploit the benefits and ameliorate the drawbacks.  Examples of these displays are shown below in Figures 1, 2 and 3.
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	Figure 1 - Fully Animated CGI SimCoach advises Veterans about PTSD issues
	Figure 2 – Recorded video clips in 2D are used to help Mentor STEM Students
	Figure 3 - Video-taped Holocaust Survivor responds via holographic 3D to a class 



 That the varying technologies involved in creating the virtual conversation were so successful in establishing the virtual humanity of the imagery was palpable.  For want of space and time to fully explicate all of the technologies that are involved, the following list is offered, annotated by other longer papers more fully exploring the emerging and enabling nature of the techniques:
· NLP
· HPC
· AI
· Evolutionary Computing
· Voice recognition
· 2 and 3 D video production
· Haptics
· Operations Research
· System Engineering
· CGI
· Sensors
· Quantum Computing
· Deep Learning
· Data Lake analyses


Impact 
As meaningful as these technologies may be, the most important question is: What impact can these have on the intended users? The response to that inquiry given here will be both anecdotal and quantifiably metrical. 

The SimCoach project watched the way that on-line users reacted to the animation.  What they observed was that the users seemed to be engaged in more emotionally laden conversations with SimCoach, in comparison to on on-line FaceTime or Skype session with a live counselor.  This was confirmed in a quantifiable objective way when the time spent in a SimCoach session was significantly longer than the sessions with the live counselor.  A behavioral scientist on the team offered the insight that the critical factor in Rogerian or Client Centered therapy was the manifest and perceived non-judgmental affect of the therapist.  This is especially important if the behavior in question is held in low esteem by both the subject's peer group and society in general. One study in the 70's found that Vietnam Veterans with PTSD refused to continue sessions with a therapist who had not done a combat tour in Veitnam. It is posited that CGI animated therapists provide the best of both worlds; they are credibly conversational, the they are manifestly non-human and thereby patently non-judgmental.  

[image: ]The STEM professionals in the Mentor PAL project were all viewed as very conversational by the users at a number of early field trials.  The target groups were late high-school students who were given a brief description of the project then allowed to interface with the virtual-conversational on-line mentor, either typing in their questions or speaking into the laptop microphone and relying on speech recognition, with is another emerging technology. The researchers developed a short Likert-like evaluation sheet that they presented to both teen-aged students and adult parents and teachers at field trials of this program. This was not a fully qualified, statistically verified and carefully standardized survey to prove a specific thesis, but an ethnographic evaluation to merely help guide the researchers in further development, but it may give some initial insight into the impact on the users. While the informality of the evaluation would not admit of any formal findings, the researchers observed two interesting factors that may merit more careful investigation and analysis: 1) the parents and the teachers were significantly more enthusiastic about this product than were the students and 2) the students were undeniably deficient in any critical thinking approach to career evaluation or selection. The researchers developed a list of suggested questions a student might want to ask about a career and this turned out to be an observably useful exercise in stimulating student thoughts about a career.

The third project, in a way somewhat like the first two, was not focused on a quantified assessment of the effort's efficacy, but on the production of a working program.  New Dimensions in Testimony was a project intended to archive Holocaust survivors recollections in a manner that would enable a dialogue between the user and the survivor.  Anecdotally, the researchers observed or were later told of many user participants weeping at the history presented by Gunter, especially when they asked if he had memories of his Mother, that question triggered the response he gave to a similar question from the response data-base architect during his recording session.  He remembered a Polish lullaby that he then sang very movingly which almost invariably elicited tear-filled eyes.  One user was so moved by all of his answers to the questions that, before she left the display area, she apologized to the reproduced image of Gunter for what he had gone through at the hands of her fellow humans. Not having anticipated that immersive involvement, the program had no adequate response prepared for Gunter to record.


Metrics


Grand Challenges
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