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Avatar Evaluation

Aphasia

Aphasia facts

* Aphasia is an acquired language disorder due to focal brain injury (a stroke in 80% cases)
* Annually, 270.000 people suffer a stroke in Germany, and 25.000 people - in Finland

* 30% of all stroke survivors experience initial aphasia, chronic deficits - in 20% of cases

* Predominant age group is 50-59 y.o. |
* Generally affects more men than women (up to three times more) Typ 1 |

* Significant benefits of high intensity and duration of speech and language therapy (SLT)
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Project Motivation:

* patients with aphasia do not have access to sufficient SLT [m] E
* efficiency of digital therapy solutions _ :

* absence of apps with speech analysis and individual verbal feedback/avatar

The voice of the digial Therapy-assistance
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The digital Therapy-assistance supports me
in the exercises.
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Pierre Paul Broca
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Experiment Participants
1. Introduction & Welcome .
Speech Recognition Evaluation 2. Five pict ing tasks with feedback " 21 non-brain-damaged adults (6 women),
P g . Five picture-naming tasks with feedbac 55-86 y.0. (M = 68)
3. Avatar evaluation scale (quantitative . .
. : - : " : * Four adults with aphasia (1 woman),
40+ ASR systems: four commercial/36+ open-source, two of which based on phone recognition analysis) 57-62 v.0. (M = 59)
* Test corpora (German): 4. Questionnaire (qualitative analysis)
PD - PHONDAT 2 (read-aloud speech)
. . . Results
CI - read-aloud speech of normal hearing speakers and speakers with cochlear implants
s - Correlation matrix of the evaluation criteria (NBD participants Correlation matrix of the evaluation criteria (participants w/aphasia
ALC - Alcohol Language Corpus (read-aloud and spontaneous speech; intoxicated/sober) _ tteria (NBD participants) _ ria (participants w/aphasia)
_ _ _ Gen. | Nat. | Lik. [Appear./Compr.| Voice | Resp. |Eye c.| Support| Mot. Gen. | Nat. | Lik. |Appear.|Compr.| Voice | Resp. | Eye c. | Support| Mot.
Stark - spontaneous speech of a female speaker with aphasia (AphasiaBank) Gen. Cen. _LOO,
Besuch - different speech tasks performed by eight male speakers with aphasia (YouTube) Lik. 0,53 -
| 1020 [ 0,13 ] 0,24 0,24 14 | 1,00
Word Information Lost Word Error Rate Character Error Rate 0,31 Voice | 0,53 0,28 | 1,00
all corpora w/o PD, CI, Sportplatz 27 all corpora w/o PD, CI, Sportplatz 27 all corpora w/o PD, CI, Sportplatz 27 e 1,00 EReSD- 8,‘218 -8,8‘21 8,22 (1),82 "
av. | av. av. | av. av. | av. av. | av. av. | av. av. | av. ' ' yec. | Y, Y, ' / '
model | \wii |rank| Model | wii | rank model | \yER |rank| Mcdel  \WER | rank model  |CFR|rank| ™Model | CER |rank 0,23 | 0,43 1,00 Support| 0,22 | 0,26 | 0,51 | 0,15 | 0,23 | 0,30 0,22 | 1,00
google 10,46|7,3 google 0,62 | 8,4 google 0,38 16,1 | HF/mfleck [0,50 | 5,4 HgF{OJ:nquaZS- 0,12/ 5,0 | HF/mfleck |0,17| 6,6 : 049 [ 100 Mot. | 0,30 [ 0,29 | 0,21 | 0,24 | 0,00 [ 0,00 | 0,00 [ 0,24 | 0,25 [1,00
fraunhofer |0,49| 8.8 | HF/mfleck | 0.64 | 6.8 fraunhofer | 0,42 | 8,7 HF{Ojsonr:gtnazs- 053! 6.2 HE/mfleck |0,12| 7,3 HF{ ()j:nqgtnazz:,- 017 5,0 Average ratlng.s according to th_e_ avatar type Average ratlng_ls. accordnjg to the .avatar type
HF/ fonatas: H% T Sonatas- HE7 9 (Non-brain-damaged participants) (Participants with aphasia)
HF/mfleck |0,54| 8,8 | 5emant | 065 | 5/6 HF/mfleck | 0,46 |8,7 | fsemant | 0/54 | 6.4 oliverguhrt (014| 83 | HF/jsnfly 10,1982 : :
HF/ jonatas- HF/ jonatas- HF/ HF/ oliverg-
grosman2 0,55] 8,6 grosman2 0,66 7,4 IBM watson | 0,48 {11,9| google |0,54| 7,6 oliverguhr2 0,14/10,4 uhr2 0,19/ 9,0 3 3
HF/ HF/ jonatas- HF/ :
IBM watson |0,56 {11,9 oliverguhr2 0,67 | 10,8 grosman? 0,50 | 8,9 oliverguhr2 0,55|11,6 HF/abnerh 0,15/ 9,4 | HF/maxidl |0,20|10,6
HF/ . . . . HF/ : :
oliverguhr2 0,56 (13,6 ims_0O 0,68 | 9,0 HF/jsnfly | 0,52 |13,9| HF/maxidl [0,59 | 13,8 HF/jsnfly |0,15/10,7 oliverguhri 0,20 9,8
HgF{OJs?nng]als' 0,57|10,4| fraunhofer | 0,69 | 12,4 HgF{OJSOn';‘gf]af' 0,52 /11,9 ims 0 0,59|12,8  HF/maxidl |0,15/12,2| HF/abnerh 0,20 5,8 '1 '1
ims_0 |0,59(13,1| ims_70 0,69 | 11,6 oIivel_:g{JhrZ 0,53 |13,5| fraunhofer |0,59 | 12,2 HF/marcel |0,15/12,6| HF/marcel |{0,20| 9,8 I II I
: HF/ jonatas- HF/ jonatas- 0 0
HF/jsnfly [0,59|13,4| vosk 06 | 0,71 | 13,2 HF/facebook| 0,53 |15,8|HF/facebook| 0,60 | 13,4 0,15/14,5 0,21(12,6
/ 4 / /HF I-?Izosmahrc‘:ll' I-?Izosmahrz:ll' Gen. Nat. Lik. Appear. Compr. Voice Resp. Eyec. Support Mot. Gen. Nat. Lik. Appear. Compr. Voice Resp. Eyec. Support Mot.
vosk_06 [0,59(13,8| vosk 021 |0,71 | 12,8 ims_0 | 0,54 [15,3 oIiverg{Jhrl 0,60 | 14,8 h/ogggini" 0,16(13,1 h/og‘;gini" 0,21(13,2 mTypl mTyp2 =Typ3 mTyp4d mTypl ®Typ2 =Typ3 mTyp4
. HF/
vosk_021 |0,59(13,6| HF/jsnfly | 0,71 |12,8 : 0,54 |14,4| IBM watson | 0,60 | 14,8 fraunhofer |0,18(12,7| fraunhofer |0,26 18,6 .
_ oliverguhrl _ Take home: * slow speech desired * gender & age do not matter
HF/maxidl (0,60 |16,0|HF/facebook| 0,71 | 13,4 HF/marcel | 0,54 (16,8 HF/jsnfly |0,60 | 13,8 google |0,19/15,3 google 0,28 18,4
oliveHrz/thn 0,60|14,9| IBM watson | 0,71 | 13,8 HF/maxidl | 0,55 [14,0| HF/marcel 0,62 |16,4  IBM watson [0,22|25,9| IBM watson |0,32 |32,2 * prominent facial expressions desired
eml 0,62 22,7 eml 0,81 | 27,2 eml 0,63 (23,6 eml 0,86 | 28,8 eml 0,25(22,9 eml 0,36 | 27,8

Error Analysis and Feedback

Picture to name: Target word: Apfel (Apple), Semantic Group: Frucht (Fruit) Semantic Class: Lebensmittel (Food)
Speech input Recognised text Word and semantic matching Feedback
o ASR Afel (not a word) CER ~ Word match and read it carefully: ,APFEL".
BS Phonemic/phonetic error (CER = 0.2) threshold (detailed feedback based on the error
- J type (insertion/deletion/substitution is
under development)
4 ) Pronunciation match Not quite right
: < :
ASR Blr_ne (Pear) GermaNet >l Word match It is a different type of "Frucht".
> Semantic error (CER = 1) 1 Group match Please try again
\ )  Class match '
Pronunciation match - Rl
g Pirne (not a word) A Did you mean "Birne™?
ASR > Ph </phonetic + ’ Word match o Not quite right.
onemic/p (?I:P: |_C , Semantic GermaNet v Closest match: Birne It is a different type of "Frucht".
N error (CER = 1) Y 1 Group match Please try again.
 Class match
4 _ _ ) Pronunciation match
ASR Milch (Milk) GermaNet Word match It is a different type of "Lebensmittel”.
x> Semantic error (CER = 1) Group match Please try again.
\_ ) i Class match
4 ) Pronunciation match —
Ball (Ball) % Word match I am sorry, Bg IS not correct.
AR > Semantic error (CER = 1) sermaniet Group match Please try again.
\ Y, Class match




