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This document provides supplementary information to "Learning to see through multimode
fibers," https://doi.org/10.1364/0PTICA.5.000960. Included are supplementary figures with measurements
for each fiber length (2cm, 10cm, 10m and 1km) used in the work presented in the main article.

1. SLM INPUT RECONSTRUCTION USING THE U-NET CNN
0.02 m Fiber 0.1 m Fiber 10 m Fiber 1000 m Fiber

SLM input
Amplitude Phase Amplitude Phase Amplitude Phase Amplitude | Phase

oo [N [= W N[O

1191919

Accuracy | 97.4% | 97.6% 96.9% | 97.2% 95.5% | 96.2% 90.0% | 88.0%
Figure S1. Examples and accuracies of the reconstructed SLM input images from the recorded distal speckle intensity patterns.



https://doi.org/10.1364/OPTICA.5.000960

Fig. S1 is the full version of Fig. 4 presented in the main manuscript.
In this figure, we present examples of the reconstructed SLM input
obtained by the U-net CNN trained on the recorded distal speckle
intensities patterns. In addition, results for the 2cm fiber and the case

2. DATA CLASSIFICATION USING THE VGG CNN
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Figure S2. Normalized confusion
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matrices for classification with

amplitude modulated proximal inputs for a) 2cm fiber speckle patterns,
b) 2cm reconstructed SLM inputs, ¢) 10cm fiber speckle patterns, d)
10cm reconstructed SLM inputs, e) 10m fiber speckle patterns, f) 10m
reconstructed SLM inputs, g) 1km fiber speckle patterns, and h) 1km

reconstructed SLM inputs.

of phase modulated inputs are also shown. It is clear that the
classification accuracy does not experience any deterioration for
fibers up to 10m in length, thus proving that the use of DNNs can lead
to new methods for image transmission through MMFs.

%
0 25 50 75 100

e eeeesa—

%
0 25 50 75 100

9414 05 05 05 38 47 00 62 0.9 9414 05 05 05 38 47 00 62 09 [
8405 20 00 45 1.0 35 05 8405 20 00 45 10 35 1.0 00 [Z8Y 05
7405 00 05 15 15 00 0.0
_ 6410 00 00 15 25 0.0 _
] 8
85712 06 00 19 0.0 8
L 4400 00 00 00 05 e
= =
3400 05 00 05 0.0
2 00 00 11 33 22 00
14 04 04 00 04 00 00 0.0
Vg 98.0 00 00 1.0 05 05 0.0 0.0 !
— T e e L
0O 1 2 3 4 5 6 7 8 9 0o 1 2 3 4 5 6 7 8 9
a. Predicted label b. Predicted label
9421 05 05 1.0 36 05 00 46 o,o 9400 00 00 05 1.0 05 0.0 1.0
8400 05 05 15 00 10 05 05 K
7400 05 00 05 00 0.0 0.0 EFI
_ _ 6405 00 00 00 00 00 EEEy 0.0 05 00
9] ]
2 2 5400 00 00 00 00 ¥ 00 00 00 06
e Y 4400 00 11 EYX 00 00 00 00 11
2 2
= =
3 00 10 00 00 05 0.0
2 00 00 00 00 10 0.0
14 00 04 00 00 27 0.0
0 00 00 00 00 0.0 05
T — T
0O 1 2 3 4 5 6 7 8 9
C. Predicted label d. Predicted label
9405 1.0 00 1.0 38 38 00 7.7 1vo 9405 00 10 05 26 15 0.0 26
8411 22 32 05 11 86 22 11 8405 15 1.0 05 05 15 0.5 05 &N
7409 13 17 00 17 04 00 0.4 7400 00 1.0 00 14 00 0.0 g 0.0
_ 61 0.0 0.0 _ 6405 00 00 00 00 05 EEK] 00 00 00
9] ]
8 5 17 0.0 L5400 00 00 00 00 LK) 11 00 06 00
S 4 05 33 Y 4400 15 05 (Y] 05 05 05 00 2.0
2 2
= =
3 23 18 3 00 00 00 10 0.0 0.0
2 48 05 2 00 10 00 00 1.0 0.0
14 10 0.0 14 00 00 00 04 00 04
[ 95.0 KX 05 0.0 0 10 00 00 0.0 00 00
— T T — T
0O 1 2 3 4 5 6 7 8 9 0O 1 2 3 4 5 6 7 8 9
e. Predicted label f. Predicted label
9497 44 92 150 24 1.0 05 16.5 17.5 9429 05 19 33 81 19 48 105 12.9@
8481 65 173 22 16 32 103 8.1 8417 58 47 116 1.7 23 7.6 35 00110
7456 37 150107 37 19 09 12.6 12.1 7420 51 15 25 20 10 1.5@4.5 213
_ 6108 45 159170 34 17 28 97 10.2 _ 6430 10 81 36 66 osﬂl.s 107 4.6
9] ]
8 5488 57 135 47 1.0 1.0 166 17.6 11.4 25438 60 22 132 3.8 319 7.7 27 132154
$ 4478 29 122161 44 24 05 161 $ 4410 15 46 1.0 381 30 61 7.6 81 289
2 2
= =
3470 40 20 25 1.0 130 9.0 3420 44 svamlvs 49 20 44 107 3.4
2437 116 21 05 00 12.6 153 8.9 2421 6.2@57 21 00 7.8 41 119 41
126 17.1 0.4 0.0 04 123 83 3.1 EPE] a8 24 12 20 12 04 36 16
0 49 84 89 30 3.0 10 148133158 IZ¥Y 00 3.0 45 10 30 40 25 3.0 45
— 17— — T
0 1 2 3 4 5 6 7 8 0o 1 2 3 4 5 6 7 8 9
g. Predicted label h. Predicted label

Figure S3. Normalized confusion matrices for classification with phase
modulated proximal inputs for a) 2cm fiber speckle patterns, b) 2cm
reconstructed SLM inputs, ¢) 10cm fiber speckle patterns, d) 10cm
reconstructed SLM inputs, €) 10m fiber speckle patterns, f) 10m
reconstructed SLM inputs, g) 1km fiber speckle patterns, and h) 1km

reconstructed SLM inputs.





