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2 Introduction 

3 Part I Method and Results 
3.1 Prerequisites  

θ ( . The 

rotation can also be projected on the table surface, then 𝑥 = −sin(𝜃) 𝐿 with 𝐿 the length of a player’s 

length.



3.2 Method 
3.2.1 Damped Juggling 

𝑣𝑦,𝑝𝑙𝑎𝑦𝑒𝑟(𝑡) =  {
𝑣0𝑦,𝑏𝑎𝑙𝑙 + 𝑎(𝑡 − 𝑡0)  if 𝑡 > 𝑡0 and 𝑣𝑦,𝑝𝑙𝑎𝑦𝑒𝑟 < 𝑣𝑚𝑎𝑥 

0                                     else                                                   

𝑎 𝑣𝑚𝑎𝑥 𝑣0𝑦,𝑏𝑎𝑙𝑙 𝑡0

𝐾𝑝 𝐾𝑣

𝑥𝑝𝑙𝑎𝑦𝑒𝑟 = 𝐾𝑝𝑥𝑏𝑎𝑙𝑙 + 𝐾𝑣𝑥𝑏𝑎𝑙𝑙̇

𝐾𝑝 > 1

𝐾𝑝



𝑥𝑏𝑎𝑙𝑙

3.2.2 Elastic Juggling  

𝑥𝑗 𝑥𝑏

𝛼

𝛼 = atan
𝑥𝑏

𝐷
𝐷

𝑥𝑏



𝑟 𝑅 {
𝑟 = 𝑅                             if 𝑑 < ℎ

𝑟 ≅ √𝑅2 − (𝑑 − ℎ)2   if 𝑑 ≥ ℎ

𝑑 − ℎ

𝑥𝑗 = −sin(𝜃)𝐿

𝑥𝑏 𝑙 𝑥𝑗 = sin(𝛼) ∗ 𝑟 − 𝑥𝑏 − 𝑙

𝑥𝑏

𝑥𝑏 = 0

𝑥𝑏 < 0 𝑥𝑏 ≥ 0

𝑥𝑗 = 𝑎 ∗ 𝑥𝑏 + 𝑏 𝑏 𝑥𝑏 < 0 𝑥𝑏 ≥ 0

𝑥𝑗 =  𝑘𝑣 ∗ 𝑥𝑏̇ 

𝑥𝑗 𝑥𝑏

𝑦𝑘+1 =  𝛼 ∗ 𝑦𝑘 + (1 − 𝛼)𝑥𝑘

𝑥𝑗 = 𝑎 ∗ 𝑥𝑏 + 𝑏 + 𝑘𝑣 ∗ 𝑥𝑏̇ 𝑏 𝑥𝑏 < 0 𝑥𝑏 ≥ 0

 



3.2.3 Path planning  

3.3 Results 
3.3.1 Damped juggling 

  

https://www.epfl.ch/labs/la/wp-content/uploads/2020/11/InitialJuggling.mp4


3.3.2 Elastic juggling 

https://www.epfl.ch/labs/la/wp-content/uploads/2020/12/baby_16_12_normal.mp4


4 Comments on actual table football issues 
4.1 Current limitation 

4.2 Vision issues 

4.3 Drift from the rotary control  

𝜃 . 



4.4 Vision noise 

2 𝑚𝑚 ∗ 500 𝐻𝑧 = 1 𝑚/𝑠



5 Part II LabVIEW explanations 
5.1 General usage functions 

5.1.1 exponential_filter.vi 

𝑦𝑘+1 =  𝛼 ∗ 𝑦𝑘 + (1 − 𝛼)𝑥𝑘 𝛼 = cos(𝜔𝑐) − 1 + √cos2(𝜔𝑐) − 4 cos(𝜔𝑐) + 3 𝜔𝑐 =
2𝜋𝑓𝑐

𝑓𝑠
 

5.1.2 pseudo_speed.vi 

𝑦𝑘+1 = 𝑦𝑘 + 𝑣𝑦 ∗ 𝑑𝑡



5.1.3 timer.vi 

5.1.4 path_planning.vi 



5.1.5 ang_control.vi 

 



5.1.6 lin_control.vi 

  



5.1.7 xy_control.vi 

𝑥 = − sin(𝜃) ∗ 𝐿

𝐿

5.2 Juggling specific functions 
5.2.1 Init_jonglage.vi 



5.2.2 juggling_elastic.vi 

𝑣𝑥 𝑣𝑦

𝑥𝑗 = 𝑎 ∗ 𝑥𝑏 + 𝑏 + 𝑘𝑣 ∗ 𝑥𝑏̇

𝑏 𝑥𝑏 < 0 𝑥𝑏 ≥ 0 𝑎

𝑏 = 5.01 𝑘𝑣 𝑥𝑏) 

𝑥𝑗 = 0

+𝑏 −𝑏

(𝑥𝑗)



5.2.3 Jonglage_amorti.vi 

s2

𝐾𝑣 𝐾𝑥)

𝑥𝑗 = 𝐾𝑥𝑥𝑏 + 𝐾𝑣𝑥𝑏̇

𝐾𝑥 = 1.1 𝐾𝑣 = 0.1

5.3 Vision 

  



5.4 Front panel 



6 Printed Circuit Board 
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