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Motivation

A Sparse Realistic Resources
Prohibitive factors as privacy
awareness of recorded subjects
recording situation, presence of noises
ever ambiguous ground truth
A Existing Realistic Databases
often recorded in experimental settings as by WoO, e.g.:
SmartKom (Steininger et al., 2002): smart information kiosk
FAU Aibo (Steidl, 2009): Child-Robot Interaction
SAL (Douglas-Cowie et al., 2007): Human-Chatbot conversation
AVIC (Schuller et al., 2009): human conversational speech
SUSAS (Hansen and Bou-Ghazale, 1997) steering a military chopper
VAM (Grimm et al., 2008) data from reality TV show
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Motivation

A This work
Surgeon speech during real-life operations
In their usual operation room
Emoti on present in a o6less than 90%

Emotions sufficiently natural: surgeons do not have time to waste
Repeated sessions possible

AfiSpeech in Minimal I nvasive Sur ge¢
So far for Automatic Speech Recognition (ASR)
For control of assisting surgery robots (Schuller et al., 2008/2009)
Now: provide a further language resource of affective speech
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Motivation

A SIMIS History
29 live recordings of surgery - Set A0
textually transcribed
annotated with five affective states by male labeller 6 L 1 6

A SIMIS Enlargement
6 new life recordings-n Set BoO
35 total live recordingsi i Set A + BoO
textually transcribed
annotated (same set of emotions) by female labeller 6 L 2 6
Establish more reliable ground truth of emotion
Prior male native German surgeons only
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Recordings
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Recording

A Room and Persons
Clinic Rechts der Isar of TUM/Germany
Usually 6-10 people present:
surgeon, 2-3 assistants, 3-6 nurses

Great amount of background noise:
assisting machines
telephones ringing
nurses talking to each other

sometimes radio playing
(Schuller et al., 2009)

Room tiled to fulfil hygiene-rules:
diffuse acoustical reflections
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Recording

A Microphones
AKG C 444 L wireless headset:

cardioid pattern
sagger for speech in near field
LF transmission reduced
near field-effect shaken out
speak-distance of 2 cm
80 - 5 kHz nearly linear

AKG PT 40 sender
AKG SR 40 receiver

16 bit,16 kHz, HDD recording

Table 1: Operation types, number of recordings. and aver-

age duration.

Operation Average Duration
# [min.]
Set A
Gall 17 57
Fundoplicatio 6 103
Sigma Wedge 6 108
Total 29 77
Set B
Gall 3 43
Umbilical hernia 1 84
Vakusil I 23
Thyroid I 119
Total 6 59
Set A+ B
Gall 20 55
Fundoplicatio 6 103
Sigma Wedge 6 108
Umbilical hernia 1 84
Vakusil I 23
Thyroid | 119
Total 35 74:04
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Table 2: Details of the recorded surgeons. Abbreviations:
TRT: Total Recording Time (in minutes); # rec.: number of

S I M I S EXte n S | O n recorded operation sessions.

35 recordings, 9 surgeons, 6 surgery-types $06 German male 29
S07 German female 34

TOtal duration 2 597 . OO min (> 43 h) S08  Turkish male 39

111
84
23

ID Native Gender Age TRT
[years] #rec. [min.]
Set A
A Set A S00 German male 54 20 1289
. . S01 Germ: al 46 3 421
total duration 2 240 : 59 min (> 37 h) S
. . . S03 German male 36 1 126
SpeeCh tlme Of 350 . Ol min (~ 6 h) S04 German male 35 1 12
: S05 German male 33 1 67
3 different Surgery_types S06 German male 29 | 56
surgeons solely male native Germans (7) Set B
A S00 German male 54 1 30
Set B S01 German male 46 2 137
. . S06 German male 29 1 55
6 new live I’ecordlngs S07 German female 34 | 84
. ; S08  Turkislt al 39 1 23
Total duration 356 : 00 min (~ 6 h) R Ry
SpeeCh tlme 59 . OO min ("“ l h) S00 German male 54 21 1319
. . S01 German male 46 3 558
Added 1 female, 1 native Turkish surgeon S02 German  male 38 2 211
S03 German male 36 1 126
A Set A + B S04 German male 35 1 72
S05 German male 33 l 67
1
l
1
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Segmentation
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Table 3: Segmentation Results. Abbreviations: TRT: To-
tal Recorded Time, TST: Total Speech Time, ST: Speech

Segmentation

Operation TRT  TST ST
# [min.] [min.] #
A Processing Set A
RMS energy threshold of 0.01 Gall 17 975 162 3952
) Fundoplicatio 6 616 12 2245
Samples normalised to [-1;1] Sigma Wedge 6 650 90 2676
. Total 29 2241 324 8873
Minimum turn length of 160 ms -
- - - et
Minimum silence length of 300 ms Gl T 10 4 e
Umbilical hernia 1 84 10 292
Vakusil 1 23 5 132
A Result Thyroid I 119 32 913
, Total 6 356 71 2204
Average turn duration ~ 2 sec . >
. . Set A+ B
86 1 913 turns per session ol 20 1105 186 4319
571 39 min speech time per session Fundoplicatio 6 616 72 2245
. Sigma Wedge 6 650 90 2676
11 077 speech turns in total Umbilical hernia 1 84 10 292
Vakusil [ 23 5 132
Thyroid 1 119 32 913
Total 35 2597 395 11077
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Annotation
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Annotation

A Set of Emotions

5 classes: angry (ANG), confused (CON), happy (HAP), impatient (IMP),
neutral (NEU)

Choice bases on expert inspection
Set A fully labelled by L1 and L2, Set B only by L2
Clear deviations, though neutral most common

Table 4: Distribution of the emotions (ANG, CON, HAP,
[IMP. NEU) in percent for the diverse sets (A and B) and per
annotator (L1 and L2).

Set Labeller | ANG CoON HaAP IMP NEU
A L1 6.4 0.8 8.0 8.4 674
A L2 2.7 2.8 3.7 134 771
B L2 1.5 5.2 43 173 64.1

¢ Q ¢ @
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Annotation

A Label Comfusiams

5 579 tracks (63 %) of Set A annotated in agreement

3 291 of cases confusion

390 (12 %) of the confusions not to neutral

Table 5: Confusions among annotators in Set A (L1 to the

right). k=0.56.

#

ANG CON Hap ImpP NEU

ANGER
CON FUSED
HAPPY
[MP ATIENT
NEU TRAL

151 8 8 196 167
6 142 11 44 598
8 14 132 46 626
5 7 17 335 388
6 105 142 682 4959

n -3
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Annotation

A Reduction to Valence
Map angry and impatient to negative (NEG)
Confused and neutral to neutral (NEU)
Happy to positive (POS)
Kappa improved
Only 4% of the confusions between NEG/POS

Table 6: Confusions among annotators in Set A (L1 to the
right) with the emotions reduced to 3 valence-motivated
classes (explanation in the text). k=0.62.

# NEG NEU PoS
NEGATIVE | 707 570 25
NEU TRAL 788 5804 153
POS ITIVE 54 640 132
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Linguistic Statistics



http://www.laboratories.telekom.com/ipws/Deutsch
http://www.laboratories.telekom.com/ipws/Deutsch
http://www.laboratories.telekom.com/ipws/Deutsch

Linguistic Stats

A Turn Length and Vocabulary Size
All turns textually transcribed by L1
For set A analysis in relation to emotion per labeller
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