






AI Robot UX Research Section

▪ Identify societal and technological issues on the current and the future robotics and mobility areas

▪ Mental model based human factor in-depth research for robotics and mobility users

▪ UI/UX based future robotics and mobility core technology

Main Research Interests

1. Human status assessment 

2. Human factor based robot (mobility) interaction

3. Assistive technology for mobility users

4. Human robot(mobility) collaboration

5. Mobility data acquisition/analysis/visualization

6. Future robot and mobility infrastructure Improvement
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▪ Sense of small (olfactory)

▪ Sense of taste (gustatory)

▪ Vision (visual)

▪ Hearing (acoustic)

▪ Sense of touch and motion (haptic)



Auditory presentation Visual presentation

Simple message Complex message

Short message Long message

Not be referred to later Be referred to later

Events in time Locations in space

Immediate action Not immediate action

Visual channel is overburdened Auditory channel is overburdened
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• Yerkes-Dodson Law between arousal and performance, 1908

• Drive is an “excitatory state produced by a homeostatic disturbance”, [Seward, 1956]





▪ Direct Methodology
• Questionnaire
• Vision Sensor : Face, eye tracking
• Bio Sensor

▪ In Direct Methodology
• Vehicle Control
• Interaction with Vehicle
• Driver Behavior

▪ Cognitive Distraction?





Inform Warn Support Intervene

HVI (‘09~’14)

Co-Pilot (‘12~’14)

Driver Only
Semi-

Autonomous
Highly 

Autonomous

VDMS (‘07~’09)

RVMS (‘09~’11) DVI (‘17~’21)

SOTIF (‘22~’26)

DFS (’23~’26)

Virtual Driver (’24~’27)









Driver Automation

• Driver initiated
• Driver initiated, failed
• ADS initiated
• ADS initiated, failed

Driver Automation

• Driver initiated
• Driver initiated, failed
• ADS initiated
• ADS initiated, failed



Information Collection
• Driving Simulation
• Vehicle Control
• Physiological Info.
• Driver Behavior
• Interaction
• Attention

NDRT
• No Task
• Visually Demanding Task
• Mentally Demanding Task
• Complicated Task

Information Provision
• Visual 
• Auditory
• Haptic
• Multi-Modal
• Pre-Cue

Questionnaires
• Demographic Info. 
• NASA-TLX
• RSME
• VAS
• Interviews

① ‘A’ ② ‘T’ ③ ‘M’

Hand-over TOR Driver Confirm Manual Driving
has been stabilized



region mean min max range variance
standard
deviation

T1 2.89 1.82 5.83 4.01 0.55 0.74

T2 1.43 0.40 7.00 6.60 0.81 0.90

T3 14.25 1.20 68.50 67.30 113.58 10.66

Time Budget 18.58 6.02 71.83 65.81 111.56 10.56

n=91, (sec)





Qualcomm, https://youtu.be/-zu_uLDMV90 https://youtu.be/tTPwT7PrQmc

https://youtu.be/PiERp2cBMWg







Euro NCAP Vision 2030Euro NCAP 2025 Roadmap

2021 2024 2026 2029 2032

Euro NCAP

ADDW

DDAW

R157

Transient
Visual Distraction/Fatigue

Non-transient
Cognitive Distraction/Inattention

• 짧은시간, 일시적인운전자의행동변화로판단

하는운전자상태시나리오

• 시각적주의분산, 피로(수면) 등

Transient 시나리오

• 다소긴시간동안운전자의행동을관찰해야

판단할수있는운전자상태시나리오

• 인지적주의분산, 주의력결핍등

Non-Transient 시나리오

“선제적대응필요”

외형 모델 행동 모델 인지 모델

* 피로(졸음), 신체적주의분산, NDRA 등



Feasibility Test를 통한

“성공 가능성” 확인







DVE Info Research Transfer Market Sensors

Driver Eye/Head ○ △ △ Eyetracker / Head tracker

Gesture ○ ○ △ Depth camera

Smart Phone ○ ○ ○ Smart Phone

Physiological ○ △ △ ECG(HR, HRV), RSP

Vehicle Speed ○ ○ ○ CAN

Steering ○ ○ ○ CAN

ADS ○ ○ ○ ADS

ODD ○ ○ ○ ADS

Environments Road ○ ○ ○ ADS (Map, FCW, LKS)

Traffic △ △ △ VTI

Illumination ○ △ △ Driving time

Weather △ △ △ VTI



https://medium.com/block6/why-web3-will-have-the-hardest-ui-ux-challenge-any-industry-has-ever-faced-b418d3cc75fe


