Developing a Coding System for Social Robot Interactions with Patients of Motor and Cognitive Impairment
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Introduction Methods Implementation

. 1 e . CODED DATA
Approximately 50 million individuals worldwide suffer from CODEBOOK DESIGN PROCESS . Cod q 4 and d g T Is of vid
dementia, a chronic, progressive syndrome [1] « Video coding with a properly curated codebook addresses limitations and subjectivity associated with other fo es are dragged and dropped onto specilic intervals of video
’ ' . . I . . - - - ootage
Prolonged absence of stimulation increases social isolation; this analysis techniques (surveys, rating scales, etc.) - gl q b lied . 4
can be combated by use of social robots in treatment [2].  Drew upon literature of video coding similar HRIs among similar impaired populations everal codes can be applied to any given video segment
Ensuring suitability for patients at all cognitive levels allows robot * Followed industry-standard procedure for codebook development: . aDrlllzfle;[ ;iosn or frequency of codes can be extracted as data for
rehablllt.atlon tr.eatment to .lslupport de;nent.la pai’.mentls. s all - Cycle to repeat 2-4 times: Draft, test, refine - Designate exhaustive codes » Coders are recommended to use several coding passes: focusing
Sup.porltlng l.patlfelr.ltsfat d m(;;cor.l.un.ctlonakllty. cvels allows - Directly align codes with research objectives - Eliminate redundancy or conflict between codes on 1-2 coding dimensions at a time while viewing the video
optlmal aPp icabi 1t.y or robotre ablﬁtatlfm techniques. " - Have clearly-defined definitions for all codes - Define passes coders must make footage
Manua. V1de.o .cod.lng prqduces authentic and robust data for - Specify time dependency of codes - Meet with coders to discuss codebook and - S
ana.ly51_s of clinical interactions. | | eliminate ambiguity B AGEE L.LB% WbM ooz TR
Objective: To develop a methodical coding system for o
assessing video footage of human-robot interactions (HRIs) * Video Coding Protocol - Interpreting Observed Emotion (VC-IOE) Scheme [3] reflects many relevant '_”M_' pia HH
for engagement, eXperience, and pel‘formance between a dimenSiOnS; became suitable foundation 0:03:28 0:03:30 0:03:32 e 0:03:36 0:03:38 0:03:40 0:03:42 0:03:44 0:03:46 0:08
socially assistive robot system and patients of varying motor * Targeted towards engagement of dementia patients in HRIs but applies to all populations
and cognitive abilities. * Accounts for blunted affect: reduced emotionality stemming from dementia PONY VT oGO W R O OO T
* Adopted and refined dimensions on (1) verbal engagement, (2) visual engagement, (3) emotional — —
response, (4) collective engagement e — g
 Added dimensions on (1) observed
motor limitations, (2) performance SS  Subject’s success in assessment task [time-based, code when assessment task 1s Fia & Coded dat MaxQDA
1 : L . . . ’ : : : : Ig 5. Coded data on Max
. Study what happens socially when cognitively impaired patients level in assessment tasks, (3) takmgf place- betweeil*\;'h1chever corr}gs .ﬁrit,; end of prompt or start of action, and A PORT g
interact with a socially assistive robot interplay of roles of robot and A OF Xt prompt] THow fime-sensitivity » Exported coded data can be analyzed using various statistical
- Investigate how to report performance on cognitive and motor operator respectively A. Performing task suceessfully (SU): flly and sucoessfully partiipating i analysis measures
. . _ v y v . assessment taSkS, not reqUiring repetition or additional pI‘OInptS (even 1f prompts ° Llnklng Codlng dlmenSIOnS allOWS for multl_faceted COHCIUS]OHS
. Establish metrics and coding scheme for evaluation of ANALYZING SOCIABILITY are given in an unsolicited manner)

and testing of complex hypotheses

engagement, success, and other measures within human-robot * Coding subjects’ display of emotion B. Perform task successfully after requiring repetition (SUR): subject performs + Following standard coding practices allows reliable and

interactions ' ' ' the direct:i tely aft tition of the direction is g 1a SAR L . . .
i(;‘( ﬁ:ggviu;s;%z (()1f1 I’g:}lSion) Opeer ;I:):rc)lons accurately after a repetition of the direction is given (via or objective data to be derived directly from human trials
reveals trends in sociability of robot C. Perform task successfully after requiring correction (SUC): subject performs
. . et Lt ion 15 oF : INTERCODER RELIABILITY
Social Robot De51gn and Assessment Tasks * (Can be linked to cognitive and motor the directions accurately after a modification or correction 1s given (via SAR or . . . et
fimensions to stratifv sociabilit operator) * To mitigate subjectivity and establish credibility, several coders
_ Y _ y D. Unsuccessful (US): subject fails to accurately perform the directions given must work on video data
) ?]r:r?lniigr?a::l(?(ril;dcit)eigglgfeiobOt nd E. Did not atten}pt‘(DNAr): sul?ject does not attem-pt the directions given e Metrics for intercoder reliability reveal agreement
Fisheve Camera b 5 _ _ * Must meet predetermined threshold (typically >90%
RealSence D415 ¢ Trials involved 2 operator with subject emotion Fig 2. One of the 12 coding dimensions in the developed system with agreement)
o ‘ assessment tasks indicates social acceptability of robot its specific time-dependency and the corresponding subcodes with
(non-traditional rehabilitation individual definitions C lusi
* Simon Says: entity) : e 1s :
I = PR The curated codebook is now ready to be utilized for manual video
B Senee A1 ar;i;cglé;:téﬁgts rr(l);n I)ic};sg;?]itie R \ ANATYZING COCNITIVE FUNCTION coding and thus assessed for functionality and applicability to
Touchscreen of daily living (ADLS) (& —— Vs . Coding quantifies subjects’ emotional response, cognitive footage from trials with socially assistive robots
y 5 /f ;) s . . ’ . The codebook can be used as a baseline to be adapted for other
» Tests range of motion Y Elexion performance, ability to interact with robot, etc. for analysis

studies on SAR interactions, especially those involving motor and
cognitive assessment tasks

Extension

e Tests executive function anc * Reveals acceptability of robot rehabilitation methodology for patients at

Face working memory various cognitive levels
* Ex:linking dimensions of subject success and subject emotion provides Ack led
Humanoid Bodv  ©  Target Touch: | valuable data for analysis cknowledgements
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colored dots on robot hands Fig 3. Diagram of full range of  Limitations of shoulder, elbow, hand, and trunk are coded for in video
e Tests motor function Of motion cues in the hand [4‘] data REferenceS
Neutral upination Pronation . . . . .
, arms and hands B t  Evidence of motor limitations seen in assessment tasks
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