Are You Sure? - Multi-Modal Human Decision Uncertainty
Detection in Human-Robot Interaction
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Figure 1: For our uncertainty detection model we collected video and audio data of 27 participants performing two decision
tasks, i.e. a Fruit Task and Dot Task. In the Fruit Task either a human (A) or robot (B) asks the participant which of two fruits is
heavier. In the Dot Task (C) the participant has to decide which of two images shown for one second contains more white dots.
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Figure 2: Overview of the model training pipeline. Features are extracted from all experiment recordings and used to train
models on each modality individually, all modalities combined (early-fusion), and all modalities except response time (audio-
visual). In addition, Independent Opinion Pool is used to combine the resulting response time model and audio-visual model.
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Figure 3: Self-reported uncertainty over experiment condi-
tions. For model training we combine ’very uncertain’ / *un-
certain’ (uncertain) and ’very certain’ / ’certain’ (certain).
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Table 1: Features with a highly significant difference
(¢ =. 1) between uncertain and certain questions.
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Figure 4: Example facial expression for uncertain responses
with detected facial landmarks, gaze direction, and head pose
by OpenFace. Here, participant ERMF18 shows a high AU02,
AU17, AU26 intensity in (A) and a high AU02 intensity in (B).
Participant XEAF02 shows a high intensity for AU07 (C).
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Figure 5: Average response time in sec. (A) and AU10 intensity
(B) for each participant shown for each task and uncertain vs.
certain responses according to self-reported labels. *** marks
significant difference with @ = . 1, ** marks significant
difference with ¢ = . 1, Median is solid, mean is dashed line.

Figure 6: Accuracy of all RF models, human annotators,
and IOP model for each participant. Highlighted: ZAMMO5
(yellow triangle), SHTB31 (pink cross), XEAF02 (green star),
RHMZ14 (orange star). Median is solid and mean dashed line.
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Figure 7: High correlation between IOP and annotator F1
score. For most participants, IOP is better (grey dots). For 3
participants the annotator F1 score is higher (pink squares).
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