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Abstract

The general measurement method of transmission matrices based on phase-only modulation is proposed

and the experimental setup is established for the measurement of the transmission matrices. The identity matrix
modulation and the Hadamard matrix modulation are employed respectively in the measurement of the transmission
matrices, and the focusing of light waves through scattering media is realized. The experimental results show that
the focusing point intensity of the transmission matrix measured based on the identity matrix is 19 times the
background light intensity, while the focusing point intensity of the transmission matrix measured based on the

Hadamard matrix is 16 times the background light intensity.
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Fig. 1 Diagram of experimental devices for

measurement of transmission matrices
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Fig. 9 Focusing results of transmission matrices at different positions based on identity matrix modulation.

(a) Speckle pattern without modulation; (b) pixel coordinate of (20,20); (c) pixel coordinate of (80,20);
(d) pixel coordinate of (50,50); (e) pixel coordinate of (20,80); (f) pixel coordinate of (80,80)

3 13-
) Intns1ty /(10 ng\I)
% T
& 6
it
E ;
= 4
19
8 3
E 2
E 100 !
=~ 100
Horizontal coordinate /pixel
Intensity /(10°xDN
(@ ty /( 14)
£ 20 12
% 8
3 60 6
g 4
g 80
'g 2
> 100

20 40 60 80 100
Horizontal coordinate /pixel

®) Intensity /(10*xDN)
E) § h 1.8
@ 0 1.6
S 14
*§ 40 1.2
S 1
§ 60 32
3 0.4
I 0.2
£ 100

Horizontal coordinate /pixel

Intensity /(10*xDN)

3.5
3
126
§2
15
1
0.5
20 40 60 80 100

(e)

Vertical coordinate /pixel

Horizontal coordinate /pixel

Vertical coordinate /pixel

Vertical coordinate /pixel

(© Intensity /(10°xDN)

(=]

20

40

60

80

= DNWHKR T N0 © =

100

20 40 60 80 100
Horizontal coordinate /pixel

Intensity /(10°xDN)
® 14
20 12
10
4
0 8
608 ) 6
80 4
2

100

20
Horizontal coordinate /pixel

40 60 80 100

P 10 35 A 35 300 S0 I 3740 0 000 45 119 12 S 0 B 7 RS D7 B I AR5 R . () RV I BCBE 5 (D) 1R AR A5 M (20,200 5
(OB ZERIEHR B0, 20); (DIRERFEHR (50,5005 (MEEAFEHF(20,80); (DIRZE A KR H (80,80)

Fig. 10 Focusing results of transmission matrices at different positions based on Hadamard matrix modulation.

(a) Speckle pattern without modulation; (b) pixel coordinate of (20,20); (c¢) pixel coordinate of (80,20);
(d) pixel coordinate of (50,50); (e) pixel coordinate of (20,80); (f) pixel coordinate of (80,80)

0129001-7



n
¥

{5

# 1B BORERCR

Table 1 Focusing performance of scattering media

Identity matrix mode

Hadamard matrix

Pixel Background Focus Ratio of focus Background Focus Ratio of focus
coordinate intensity / intensity / intensity to intensity / intensity / intensity to
arb.units arb.units background intensity arb.units arb.units background intensity

(20,20) 1050 16044 15 1213 19866 16
(20,80) 1032 23316 23 1147 10774 9
(50,50) 1038 25223 24 1174 14470 12
(80,20) 1037 18187 18 1117 36513 33
(80,80) 1003 16609 17 1269 14522 11

Enhancement ratio 19 Enhancement ratio 16
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