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Binary reduction of images

Every analysis presented in the paper is performed using binarized images, where DSM2

domains are distinguished from the absorbing DSM1 background. Although the principles

of this binary reduction are already shown in the paper, we give here a detailed description of

the algorithm we used.

The binarization is carried out in the following way: (a) We prepare three successive im-

ages taken at 15 frames per second, and remove the inhomogeneity of the incident light

intensity. (b) We then normalize the obtained intensity I of the three images with respect to

mean 〈IDSM1〉 and standard deviation δIDSM1 of the DSM1 intensity at a given voltage, namely

Inorm = (I − 〈IDSM1〉)/δIDSM1. Note that we can separately measure the intensity of the pure

DSM1 state even above the threshold Vc, since DSM1 always appears first when the voltage

is applied. (c) Since DSM2 domains appear darker than DSM1, we extract the regions where

the normalized intensity is less than −1.5. (This threshold value is determined so as to obtain

a good agreement with direct visual observations, notably in movies.) (d) Taking into consid-

eration that DSM2 domains move much slower than the local intensity fluctuations in DSM1

(remember that DSM1 is itself a turbulent state) and that there is a minimum DSM2 area of

d2/2 [S1], where d is the depth of the cell, we take the logical intersection (“AND” operator)

of the three successive images, and then keep only clusters whose area is larger than d2/2.

The clusters left in this step come from the middle image before the intersection is taken,

in other words the intersection is used only for the comparison with the minimum area. (e)

Finally, we cut off the periphery of the image of width d/2
√

2, since this region is biased in
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the step (d). The size of the binarized images reduces to 1206 μm × 899 μm, which roughly

corresponds to 142 × 106 degrees of freedom.

All the images taken from our experiments are binarized in this way. We also confirmed

that the single threshold value used (−1.5 in the normalized intensity) works well all over

the range of voltages we investigate, and that no DSM2 region is falsely detected when we

binarize images of the pure DSM1 phase. Typical results of the binarization are shown in

Fig. 1c and Movie S2, where we can confirm that DSM2 domains are precisely detected.
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Supplementary Table

Table S1: Comparison between experimentally measured exponents and those of DP [(1+1)-dimensional DP: above, (2+1)-

dimensional DP: below]. RB is short for Rayleigh-Bénard convection. System sizes listed follow the indications given by the

corresponding authors. Asterisks indicate that the value of the corresponding exponent is derived from other exponents. Estimates

without confidence interval indicate that errors are not estimated in papers, except the values for the 1-dimensional DP, whose

confidence intervals do not appear in the digits shown below. For our experiment, the system size with and without parentheses

indicates the size of the observation area and of the convection area, respectively. The estimates of the exponents ν⊥ and μ⊥ in the

x direction are shown in the first row and those in the y direction are in the second row.

(1+1)D System Size β ν⊥ ν‖ μ⊥ μ‖ α Refs.
annular RB 22 0.5 1.9(1) 1.9 [S2]
annular RB 35 0.5 0.5 1.7(1) 2.0(1) [S3]
linear RB 25.7 0.30(5) 0.50(5) 0.50(5) 1.6(2) 2.0(2) [S3]
interface roughening ν⊥/ν‖ = 0.63(4) [S4]
viscous fingering 60 0.45(5) 0.64(2) 0.61(2) [S5]
vortices of fluid 15 0.5 1.7 [S6]
Taylor-Deen 90 1.30(26) 0.64, 0.53 0.73 1.67(14) 1.74(16) [S7]
Taylor-Couette 70 1 0.4 1.4-2.5 [S8]
granular flow ν‖ − ν⊥ = 1 [S9,S10]
ferrofluidic spikes 108 0.30(5) 1.1(2) 0.62(14) 1.70(5) 2.1(1) [S11]
DP 0.276 1.097 1.734 1.748∗ 1.841∗ 0.159∗ [S12]

ν⊥/ν‖ = 0.633, ν‖ − ν⊥ = 0.637

(2+1)D System Size β ν⊥ ν‖ μ⊥ μ‖ α Refs.
liquid columns 169 0.56(5) [S13]
DSM1-DSM2 2.7 × 106 0.59(4) 0.66(17)∗ 1.18+(14)

−(21)
∗ 1.10(22) 1.61(6) 0.50+(8)

−(5)

(present paper) (1.5 × 104) 0.77(7)∗ 1.23(4)
DP 0.583(3)∗ 0.733(3)∗ 1.295(6) 1.204(2)∗ 1.5495(10)∗ 0.4505(10)∗ [S14,S15]
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