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Motivation: Event cameras promise to Key ldeas: Motion Compensation Framework
revolutionize computer vision by A Moti . by E Maximizat
unlocking challenging scenarios: HDR, high otion estimation by Focus Maximization. nput Events & »  Warped Events Focus score
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speed, low latency. AConnect event-based vision and shape-from-focus.
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Goal: Develop and compare loss functions ACompare multiple (>20) objective functions.
for event-based optimization problems AWhat functions are the best? Practical conclusions. ‘ ( .
(3D reconstruction, motion estimation, etc.) Optimize motion parameters

that can be used in unsupervised learning A Applications: depth and motion estimation, segmentation.

FO C u S L O S S Focus Loss Function Type Spatial? RMSw/o RMSw/ Time [.s]

Wh at | S an Eve Nt Cam er a? E* . Variance Statistica: No 1852  18.94 16.90
o Mean Square Statistica No 19.93 19.02 25.11
| | ' 0O F u n Ct I O n S Mean Absolute Deviation Statistical No 19.46 19.58 78.11
” e Mean Absolute Value Statistical No - 19.77 23.89
standard | O 0 O 0 O O g Entropy Statistical  No 2850  26.54 271.85
camera | | ; ] ] Image Area Statistical No 25.85  18.85 1098.64
output: | D I S p e rS I O n Image Range Statistical No 28.66 28.72 263.11
| time (f) Iteration it = 1 Local Variance Statistical Yes 18.21 18.40 78.48
Local MearSquare Statistical Yes 2481 19.86 137.20
event Y e : : Best M Ot| on Local Mean Absolute Dev. Statistical Yes 21.37 18.74 177.15
Caf[nert?‘ %% no motion, Out Of fOCUS M O t | O n CO m p e n S a'“ O n |n fOCUS Local Mean Absolute Vall Statistical Yes - 24.10 243.58
output. 4, V no events! Parameters a2N}yQa LYRSE Statistical Yes  24.28 23.43 116.39
’ — DSI NEQa /2y GA Statistical Yes 23.87 19.50 181.73
S Z\ - - — Gradient Magnitude Derivative Yes 17.83 18.10 128.46
_ _ % -2 . s i _ ‘.\ o - \}"‘, - Laplacian Magnitude Derivative Yes 18.32 17.58 293.80
A On Iy transm |tS b Il g h t NnNess C h an g es. o) '\ . L ii‘ - ’. ! | 2 ; \ l S h arp n eSS Hessian Magnitude Derivative Yes 18.41 17.93 569.55
. 8 - - < ...:l : 5 e E;L e e y —*T('; . X b. Difference of GaussianB¢Q Derivative Yes 20.85 19.25 189.90
A Outp ut |S a Stream Of asyn C h ro n O u S even tS . S .. 3 "" P - % - *’5 - “-"” = - a {’V:‘ '_ ) s Laplacian of Gaussians@ Derivative Yes 20.36 17.77 127.65
A . 8 | ~ —— - 'Y;} . L, \ ‘*l J Q’[&\. “ ' C O m b i n e d Variance of Laplacian Stat. & Deriv. Yes  18.26 18.01 327.60
Ad Vanta es: IOW Iatenc no motlon blur H DR = K ™ S g N S \ f‘, S ' Variance of Gradient Stat. & Deriv.  Yes  18.69 19.08 872.03
g y’ ] ; \C e \A \( e ‘\\‘ \\! L L Variance of Squared Grad.  Stat. & Deriv. =~ Yes  18.72 18.95 653.62
(a) Iteration 7t = 1 (b) it = (c)it =3 Variance of Mean Timestamg ~ Statistical No  82.89 - 24.43
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