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Multimodal Interfaces in Alex" Labs ! &("’

(an incomplete snapshot)

® Alex also a pioneer in multimodal interfaces

® Face tracking
® Hunke & Waibel 94, Yang & Waibel 96/98)
B 3 papers > 1500 citations
® Lip-reading (from 1992/93)
® Bregler, Hild, Manke, Duchnowski, Meier, Yang,
® My first Hiwi-Job 1993 & BA-thesis 1995

® Emotions in speech
B Dellaert, Polzin, Waibel 96 (>550 citations)

. Handwrltmg’ NPEN’ NPEN-++ (from 1994) AV-ASR: Bregler, Manke, Hild, Waibel 93
® Manke, Finke, J2ger, Reichert, Bodenhausen ¢
(>200 citations)
® Head pose and attention
® Schiele & Waibel 1995

® My master thesis ("96), doctoral thesis (2002) H M '

® Multimodal dialogue, error repair, € Schiele & Waibel 95  Manke, Finke, Wz;i;ibell;NlPSmiégg.S
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Multimodal Interfaces in Alex Lab(s) (2)

® Computer-Vision for HCI team in KA (2001-2009)
® Tracking (Bernardin), Gestures (Nickel), Face ID (Ekenel,
Fischer, Gao), Head pose & attention (Voit)
® Multimodal human-robot interaction
® SFB 588 Humanoid Robots (2001-2012)
® AV-Tracking, face-ID, pointing gestures, gaze, speech +
dialogue
® Context-Aware Rooms & Services

® EU FP7: Computers in the Human Interaction Loop i CHIL
(2004-2007)

® The Connectori Context Aware Smart Office
® Smart seminar & meeting rooms
® CLEAR Evaluations together with NIST
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Now: Computer Vision for HCI Lab Zrraunnorer SVCIT

10sB Karlsruher Institut fur Technologie

® Computer Vision for HCI Lab at KIT

(+ Perceptual User Interfaces Lab at Fraunhofer IOSB)

® Visual perception of humans: tracking, identification,
age, gender, facial expression, action recognition, é
® |Interactive systems: Smart control rooms, driver

monitoring, smart OP, sleeping labs / nursing homes,
interaction with people with dementia

® movie-analysis, video-surveillance

® Study Center for Visually Impaired Students (SZS)

® Supports blind and partically sighted students at KIT

® Provides accessibility to all courses, lecture materials,
exams, math, software, é

® Mission: overcome barriers for the seeing impaired
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Problem ﬂ(".

Karlsruher Institut fur Technologie

B Ca. 285 Mio. visually impaired worldwide (~39 Mio. blind)

® Loss of sight leads to many difficulties
® Orientation & mobility
® Communication & social interaction
® [Information access, university, job
n

Activities of daily living (cooking, clothing, money, medicine,
applicances, ¢€)

® E.g. mobility: .
® Three out of ten visually impaired never leave their homes alone P
(for elderly: 2 out of 3), 30% try to avoid unknown routes

® Reason: fear of accidents and orientation problems
® Interaction
® Recognize who is there, who is looking at me, etc.

® Computer Vision gives us new ways to assist!
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Recognizing persons | &(IT |

® Person detection and tracking
B Better, faster systems, already in use in cars

® Person identification,
® Age, gender, facial expression recognition

® Can be used

® to support social interaction
® to avoid collisions

\.].

(|
|

3o
3139
13

131313

—

oL
i

6 03.08.2016 Computer Vision for the blind - InterACT-25 Symposium, Baden-Baden Computer Vision for HCI (Prof. Stiefelhagen)

Institute for Anthropomatics & Robotics



Object Recognition / ImageNet Challenge

® Very fast progress in object
recognition

® E.g. Imagenet

® Top 5 error for 1000 class
now < 5%

® A on par with human

® Methods:
® CNNs (of course)
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Image & Video Captioning ﬂ(".

A person riding a Two dogs play in the grass.
motorcycle on a dirt road.

A yellow school bus parked
“T=in a parking lot.

Methods: CNN + RNN

CNNs + RNNs
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