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Objective

o SZE-BS is a VR bike simulator developed at the 

University of Gyor, Hungary.

o Objective:

•To validate objectively and subjectively the 

performance of SZE-BS.

•To identify the SZE-BS degree of realisticity.
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Bike simulator design
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Bike simulator design

5

SZE-BS demo 



On-site cycling
(2 sites)

BS-Tutorial

BS-cycling
(2 scenarios)

Questionnaires

Data analysis
6

Experiment design Site 1: Ronáyi út. Site 2: Szövetség u. 

VRSQ SPES-Self 
location

Experience 
assessmentGeneralities



• 32 participants ; 

• 41% female  and 59% male.

• Average age: 29.5

• Assumption: 3 Age categories

1. a≤25

2. 25<a≤35

3. a>35

Results- Questionnaire survey
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Generalities

Daily
22%

Several times 
a week

22%weekly
22%

Monthly
9%

Less 
frequently

22%

Never
3%

CYCLING FREQUENCY

44%

56%

VR KNOWLEDGE

No Yes

37%

41%

22%

AGE RATE

1 2 3

Beginner
3%

Intermediate
44%Experien

ced
53%

CYCLING EXPERIENCE

Beginner
Intermediate
Experienced
Professional



VR sickness motion score:

Oculomotor score= ([(1) + (2) + (3) + (4)] / 12) ∗ 100

Disorientation score= ([(5) + (6) + (7) + (8) + (9)] / 15) ∗ 100

Total score= (Oculomotor score + Disorientation score / 2

Results- Questionnaire survey
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VR sickness motion score
Oculomotor score Disorientation score Total score

Assumption:

1. Low ≤ 25

2. Slight 25<s≤50

3. Moderate 50<s≤75

4. High ≤ 100

➔ Participants N°25 and N°32 are eliminated from the analysisSource: https://doi.org/10.1016/j.apergo.2017.12.016
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https://doi.org/10.1016/j.apergo.2017.12.016


The location realism rating (LRR): 

Self-location section of the Spatial 

Presence Experience Scale

LRR = 3.84/5 

Results- Questionnaire survey
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SPES

Source: https://www.researchgate.net/publication/272427353_The_Spatial_Presence_Experience_Scale_SPES

https://www.researchgate.net/publication/272427353_The_Spatial_Presence_Experience_Scale_SPES


Average score

Site 1 Site 2

In
d

ic
a
to

rs

Speed 2.67 2.80
BS Control 2.67 2.7

Environment 
representation

3.37 3.23

Safety 3.83 3.87
Comfortability 3.63 3.67

Perceived level of realism 

(PLR)
3.23/5 3.25/5

Results- Questionnaire survey
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Experience 
assesment

Perceived level of realism (PLR):)

The perceived level of realism (PLR) is given by this 

formula:

𝑃𝐿𝑅 =෍

𝑖=1

𝑛
𝐼𝑖
𝑛

II: Perception Indicator’s average score; n: number 

of indicators

The perceived level of realism (PLR) is slightly 

higher for site2. 

➔ No association between subjects characteristics ( age, gender, cycling experience, cycling 

frequency, and VR knowledge) and perception’ indicators.



Results- Average speed

Site 1

(n=9)

Site 2

(n=30)
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Paired t-test (p-value= 0.1266>0.05)

➔No Significant difference in 

average speeds

Paired t-test (p-value= 9.773e-10 

<0.05)

➔ Significant difference in average 

speeds

Speed comparison

Kruskal-Wallis test p-values is 0.753 

➔No Significant difference.

Kruskal-Wallis test p-values is 0.55

➔No Significant difference.
Site 2

(Likert scale)

(Likert scale)



• The cumulative lateral position (CLP)

• Where:

Latpos is the function of the trajectory (lateral 

position),

L: The length of the curve

s: abscissa

Results- Cumulative lateral position (CLP)
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CLP (m) = 0׬
𝐿
𝑙𝑎𝑡𝑝𝑜𝑠 𝑠 𝑑𝑠/𝐿

• The partial areas between the trajectory 

and the axis lane  (as absolute values);

• Without making a distinction between the 

deviation towards the right or left of the axis.

https://tsr.international/TSR/article/view/24595


Results- Cumulative lateral position (CLP)

Site 1

(n=9)

Site 2

(n=30)
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Wilcoxon signed-rank test (p-value=

0.1641>0.05)

➔No Significant difference in CLPs.

Paired t-test (p-value= is 

0.07324>0.05)

➔ No significant difference in CLPs

CLP comparison

Kruskal-Wallis test p-values is 0.2412 

➔No Significant difference.

Kruskal-Wallis test p-values are 

0.07163 ➔No Significant difference.

Site 2

(Likert scale)

(Likert scale)



• Validation study is crucial for BS.

• No impact of subject characteristics on experiment results.

• Subjects could not really perceive (judge) the actual difference, accurately in terms 

of speed and CLP.

• The non-significant difference between CLP reflects the similarity of trajectories

• The ongoing development of new technologies and techniques is likely to continue 

to lead to more realistic and effective BS.

Conclusions 
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Potential of BS to 
investigate 

cycling 
infrastructures.

Development of 
the BS system: 
connection with 
car-simulator

Geometrical 
modifications of 
shared roads in 

presence of AVs.

State-of-the-art 
on the use of 

bicycle simulators

Future research 
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Thank you !

Amira Hammami
amirahammami095@gmail.com

www.linkedin.com/in/amira-hammami-a26a71131
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