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Fig. S1 Raman spectra of the pure graphene film
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Fig. S2 SEM image of graphene flakes dispersed on silicon substrate

Fig. S3 The height of the graphene flake obtained by AFM
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Fig. S4 The method to connect the sensor with the workstation and measurements
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Fig. S5 The height of the graphene film obtained by AFM

Fig. S6 Schematic diagram of interfacial asymmetric constructing method (a), casting method
(b) and transferring method (c)
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Fig. S7 The water contact angle of the pure Ecoflex film, the pure graphene film, and both
sides surface of the Janus film
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Fig. S8 The digital photos of the graphene/Ecoflex Janus film attached to the surface of the
model starfish

Fig. S9 The digital photos of the graphene/Ecoflex Janus film attached to the surface of the
model seaweed

Fig. S10 Microscopic image of the tape surface after peeling off operation on the Janus film

a b

Fig. S11 The digital photos of casting film (a) and double-layer film (b) during peeling off
operation
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Fig. S12 SEM images of cross section of the graphene/Ecoflex Janus film (a-b). SEM image
of cross section of the graphene/Ecoflex Janus film with exposed graphene sheet (c)
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Fig. S13 SEM image of the Ecoflex side surface of the graphene/Ecoflex Janus film
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Fig. S14 Raman mapping image of the graphene/Ecoflex film
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Fig. S15 Current variation of the graphene/Ecoflex Janus film under 10 times cyclic
stretching from 0% to 20%
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Fig. S16 The sensing performance of the Graphene/Ecoflex Janus film assembled by graphene
dispersions of different concentrations
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Fig. S17 a AR/Rq versus time curve of LMUS based on the Janus film placed at a distance of 4
cm from the water surface during the rebounding process of steel ball falling from 40 cm. b
AR/Ro versus time curve of LMUS based on the encapsulated Janus film placed at a distance
of 4 cm from the water surface during the rebounding process of steel ball falling from 40 cm
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Fig. S18 The digital photos of the lateral line imitating underwater sensor from different angles
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Fig. S19 AR/Ro versus time curve of the graphene/Ecoflex Janus film with a diameter of 10
mm at different depths
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Fig. S20 The curve of the maximum measurable depth as a function of the film diameters
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Fig. S21 Measurement of response time from the relative current variation curve of the sensor
with a film diameter of ()10 mm, (b) 15 mm, (c) 20 mm, (d) 25 mm
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Fig. S22 AR/Rg versus time curve of the graphene/Ecoflex Janus film with a diameterof 10 mm
at different water temperature
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Fig. S23 AR/Ro versus time curve of LMUS based on the Janus film placed at a distance of 0
cm from the water surface during the rebounding process of steel ball falling from 40 cm (a)
and corresponding response time (b). AR/Ro versus time curve of LMUS based on the Janus
film placed at a distance of 2 cm from the water surface during the rebounding process of steel
ball falling from 40 cm (c) and corresponding response time (d). AR/Ro versus time curve of
LMUS based on the Janus film placed at a distance of 4 cm from the water surface during the
rebounding process of steel ball falling from 40 cm (e) and corresponding response time (f)
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