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Figure S1. Digital photograph of the DCSF strain sensor. Scale bar represents 10 mm.



Figure S2. Cross-sectional SEM images of the DCSF. Scale bar represents 10μm.



Figure S3 The distribution of the micro-pore in the TPU sheath.



Figure S4. Cross-sectional image of CNT-TPU layer in fracture state. Scale bar represents 1 μm.



Figure S5. Sensor GF value at the 0-100% stretch range under different CNT ratio.



Figure S6 The initial resistance value of DCSF changes with the number of stretches.
Figure S6 shows the relationships between the number of training cycles and the average value of 

resistance, the average resistance value of the sample stabilized during at least 150 training cycles. The 
gold film will undergo fatigue fracture due to the stress concentration under the cyclic strain loading, 
therefore, the relative resistance drift is caused by the increase in the resistance of the sample. So the 
DCSF strain sensors were all trained for 150 cycles



Figure S7 Electrical circuit model of the DCSF.



Figure S8 Morphology changes of the DCSF under stretching strain from 0 to 100%.



Figure S9. Optical microscope image of the images of the gold film on the porous TPU sheath with the 
applied strain of 30%. Scale bar represents 100 μm.



Figure S10. Optical microscope image of the gold film deposited on smooth TPU fiber with the applied 

strain of 30%. Scale bar represents 100 μm.



Figure S11 Response of DCSF strain sensor to stepwise cyclic loadings at strains.

Figure S12 Voltage-current curve under different strains (0, 5, 10 and 15%) for the DCSF strain sensor.



Figure S13. Illustration of the cracks changing in quasi-hemispherical gold sheath located parallel to the 

back side of the smart sensing glove, while bending of a finger or a wrist.



Figure S14. Illustration of the cracks changing in quasi-hemispherical gold sheath located perpendicular 

to the back side of the smart sensing glove, while twisting of a wrist clockwise or anticlockwise.



Real-time monitoring of repetitive bending of the wrist wearing a glove sewed with our DCSF (Movie S1)

Real-time monitoring of the clockwise and anticlockwise twisted motions of the wrist wearing a glove 

sewed with our DCSF (Movie S2)

DCSF strain sensor placed on the radial artery by medical adhesive tape to noninvasively monitor the pulse 

in the relaxation state (Movie S3)

DCSF interconnects with LED for intelligent switch (Movie S4)



Table S1. The summary of fiber strain sensors reported in recent years
Fiber strain sensors Gauge factor Workable 

strain range
References

Carbon hybrid fiber 1127 3.1% 1

Alternate Segmental 
fiber

23800 30% 2

TPU-CB@TPU fiber 28084 200% 3

SEBs/CNTs filaments 71.76 120% 4

PU/AgNW fibers 3051 43% 5
CNT-based core-

sheath fiber
1378 300% 6

CNTs-TPU 
composite fiber

97.1 320% 7

CNTs-decorated TPU 
fiber

102 300% 8

CNTs ink/PU yarn 1344.1 200% 9

CPC@PU yarn 39 1% 10

GNSs/Au/GNSs PU 
yarn

661.59 50% 11

Carbonized Silk 
fabric

37.5 500% 12

SWNT/MWNT/TPU 
yarn

1.24 100% 13

TPE-wrapped 
SWCNT fiber

425 100% 14

SBS/CNT fiber 2889 267% 15
DCSF 412000 100% This work
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