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BACKGROUND DETECTED BEHAVIORAL METRICS QUALITY CONTROL METRICS

 Computational behavioral assessment has potential to facilitate : : * JOU, Intersection Over Union: see Figure 4
Facial Expressions

rapid assessment and improve accessibility, affordability, and . . . , . . . * Precision: rate of detecting only positive cases, as opposed to false positives.
P L ) P " Y Y * Detected using facial landmarks (Figure 3.1) from Ekman’s Facial Action Units* . 50Ny P . PP P .
objectivity in behavioral health conditions. * Recall: rate of detecting all the positive cases, as opposed to false negative.
* Argus-MDS is a non-intrusive, automated platform utilizing Gaze Detection * F1: combines the Precision and Recall metrics into a single metric, representing both.
computer vision and speech analysis to map key social-emotional * ICC, Intraclass Correlation Coefficient: a reliability index in test-retest analyses.

* Participant’s gaze estimated from Tobii externally mounted camera and room camera with an angular root mean square
error of 3.5 incorporating proximity of the participant’s eyes to the camera3
* Clinician’s gaze from Tobii glasses’ sensors

behaviors in autism, PTSD, and other behavioral health conditions.
The system is used to support diaghostic and biomarker
evaluations in research applications including clinical trials and
natural history studies.
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. . . . * Emotion words identified in the Opinion Lexicon dictionary (https://www.cs.uic.edu/)
The. current stu.dy (?Ievelops.psy./chom.et.rlc propertles of biometric « Word repetitions (i.e., word spoken more than once within a segment) Figure 4. |0U: the temporal ratio of intersection (A, B) to union (sketched area) between prediction and GT
social communication metrics in autistic children through the (Ground Truth). In the case of IOU=0.75, Prediction 2 meets the threshold and is hence a positive
following aims: Social Initiation detection.
1. Evall:ftmlg goa.l metrics (e.g., precision) of quality control for  Number of exchanges initiated by the participant or clinician making eye contact immediately followed by a Table 2
machine learnin : : :
. 5 s . . conversational episode or vice versa Test-retest ICCs for measures in the Speech Domain
2. Confirming test-retest reliability of biometric output
3. Developing communication systems between engineers and Facial Expressions m“ ICC
clinicians to examine ground truth (see Figure 4) M e e (soiee) im0 Unusual vocalizations Mean pitch (Mel scale) 0.53
- Domain 1CC* =0.58 Speech pauses, silence for 300-500 ms (#) 0.69
PARTICIPANTS AND METHOD | Abnormal prosody Speech pause (variance of length) 0.57
e Participants (Table 1, Figure 1, Figure 2) Conversational Vocal interchanges, minimum 3.5 seconds 0.63
 Test-retest window: M=11.93, SD= 10.78 (range: 6-45 days) E % | e Lo | AUTliner Brow Raiser exchanges Interchanges (=2 turns, % time, average duration) 0.57, 0.50
* Visit 1: NIH medical history, ACE family medical history, Social AUB Gheok Raiser | _AU12 Lip Corner Pull .79, -0.01 017,058 Communicative abilities Mean length of utterances (MLU) 0.73
Responsiveness Scale-2, Pervasive Developmental Disorders 12 (80%) boys 039,027 p-46, 0.53 e oer donressor (# unique words) Morphemes (#) 0.64
Behavior Inventory-Screening Version, Vineland-3, 1Q and (20%) giris oy | - 0.38, 0.21 Vocabulary size =
. . . . . _ 1’2 o ‘ . . ] . N e o
stfandardlzed Autism Diagnostic Observation Schedule (ADOS-2) l 'w Uor?gf,fgjngalser o o 7 AU14 Dimpler Emotion specific Positive sentiment words (#) 0.80
(\F/'.gf"; 3) tardived ADOS. oo ICCe for ADOS.D ADOS 2 footage . % 0.58, 0.85 g4 e 08T vocabulary Negative sentiment words (#) 0.70
(Tlstl)tl is)tan araize - (re—test). ee STOr -£ SCOres IFZI/ Happiness % time ICC=0.58 Sadness % time ICC= 0.65 Emotion specific words (#) 0.79
able 1). . . iy
< Figure 3.1. Ekman FACS® Eye Gaze Word repetitions Repetitions per utterance (#) 0.38
Table 1 2D cameras o -F1=0.79
e T—— - Domain ICC*= 0.87
Participant Characteristics D) DISCUSSION AND FUTURE DIRECTIONS
_ T@fé'rsfy%ﬁigsnf * ARGUS-MDS-ASD analyzes real time social communication behaviors during semi-
Measure Mean (SD) Range Mean (SD) Range — - - —— structured clinical evaluations
Age, years  4.27 (3.20)  1-11 1 e e B B ek e * Excellent quality and reliability were found for metrics of gaze and social initiations
IQ 67.67 (21.54) 49-105 Algorithmic Component  We analyzed facial action units over the whole recording, including segments where the
ADOS SA  13.20(5.25) 6-21 13.93(4.71) 7-21 0.86 Automated ho A Vocalization/Speech participant spoke or displayed other vocal activity. Thus, we implicitly capture
ADOS RRB  5.87 (2.03) 1-8 580(1.97) 38 0.79 il (. ” F120.83; Word Eror Rate=5.5% characterizations of vocal activities and facial expressions in a composite score. Given our
ADOS Total 19.07 (5.98) 9-26 19.73 (5.76) 10-28 0.87 L sample diversity (>60% non-white participants), we are examining culprits of potential bias
ADOS CS 8.00 (1.55) 6-10 7.82(1.66) 6-10 0.86 in algorithms detecting facial expressions in non-white faces. One contributing factor is
Note. SA, Social Affect: RRB, Restricted and Repetitive Behavior; CS, e ReS”‘Cted(if‘; F};ﬁ:}j};gBehaViOrS lighting contrast. Because the program learns from input, revised algorithms and additional
Comparison Score (not calculated for Toddler Module) observations should continue to improve these Quality Control metrics.
12 Module > o Sen's*oﬁ;;‘jﬁgfeyst oiing) * Next steps include assessing convergent validity of biometric data with scores on
Toddler standardized screening and diagnostic instruments; and expanding recruitment to other
ot reported, 3, 10 - | _ Social Initiation neurodevelopmental disorders, typically developing individuals and non-English speakers
0 ‘ o F1=0.79 . . . . . . . . .
20% -~ g 2 Domain ICC=0.62 to better differentiate ASD, provide norms for biometric data, and increase inclusivity.
Black/African 2 5 Figure 3. ARGUS-MDS-ASD Protocol
American, 4, 8 *Domain ICC represents the average ICC over the domain metrics S o )
27% 'S 4 AU ICC scores are respectively for metrics: % of time, average duration C“n;ggi(')r_ngtg ted Pa”'f('?gﬂf{gg'ated |mtua|tg%236;r;eech REFERENCES
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Figure 1. Participant self- Figure 2. 1Q and ADOS-2 Module ARGUS Cognitive

identified ethnicity Administration
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