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Inductive plethysmography
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Knitted coil 1

RESPIBELT M. Catrysse et al. Sensors and Actuators A 114, pp 302-311 (2004)
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Knitted coil 2

Integrated coil « robelets

Cu helical coil
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Elastic yarn + thin insulated Cu wire
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Characteristics of a knitted coil

Knit requirements: round knit, thin insulated metal wire and N small

course

One row = one turn, N

Continuity of current flow
No seams = no electrical connections

K. Fobelets et al, IEEE Sensors Journal 19(18), pp. 7835 — 7840 (2019)
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Characteristics of a knitted coil

K. Fobelets et al, IEEE Sensors Journal 19(18), pp. 7835 — 7840 (2019)

Measurement
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Influence of the stitch type
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Wale: contribution = 0 but overlap
garter

Overlap depends on stitch type & stretch
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\ Influence of knit parameters on
stretch response

N =5, N, = 54, stitch type N =5, stockinette, N,
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N =5, N.=54, 1N, =100, Yarn type and needle size

Sensitivity: AL/AD

" Influence of knit parameters on
stretch response

~
/(ﬁAI-%/%\ Rib Garter W
(Viscose 3.5 mm ) 0.064 0.068 0.081
0.059 0.062
Cotton 7.5 mm 0.053 0.053
Viscose 3.5 mm! 0.072 0.084
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Simulated breathing with baby romper

Min-Max stretch
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Sleeping healthy baby 44 cmm + 3 cm
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- Conclusions
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* Around knit W|th thln Cu msulateel wire and yarn:

—Behavesasahellg;alcon & . L B a¥,

— Retains drape, eIasUutwand wéarablhj;y vl
— Does not require electrLcaI conta(fts at seams .
— Gives reproduubl?: chaf'act«':erlgllcs i R "
— Gives linear respanse N T Ml A
e Rib knits give the hghest mductahce but stockmette the

=

highest sen5|t|v1ty " TR &S b

he combination wrth E|aSt‘IC yarh is the best ch0|ce
inductive plethysmography -

Feasibility as inductive bréathing sensor for babies
demonstrated.

« Improvement of the electrical conductivity of the
conductor is required.for improving performance.
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