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Multimodal biometric signal measurement and evaluation of upper limb prosthetic socket
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Abstract: Prosthetic socket is the only fully custom made component in the clinically prescribed upper limb prosthesis.
This is due to the fact that the prosthesis’s usability is very sensitive to socket fitting. Though the design and evaluation
method of the socket is well established, the test factors are limited to those related to mechanical characteristics,
e.g.capacity load, pressure. The shortage of evaluation method for understanding the inner socket condition, especially the
thermal and humidity characteristic becomes critical for making modification for the complaint on felling of cold. In this
research, we develop a multimodal biometric signal instrumentation system to investigate the thermal and humidity
condition in the socket and their relation to inner socket pressure, myoelectric signal and blood flow. As the incipient
findings from the pilot test on non-amputated subject donning a quasi-socket, the heat retention and humidity elevation in
the socket has tie to the amount of gap between the body surface and socket, and has weaker relation to the blood flow, in

minute period.

Key Words: Upper Limb Prosthesis, Prosthetic Socket, Myoelectric Signal, Biometric Signals

1. [ZFCHIC

BEPE T SN B RS HIERD#FFIL, BEFOMAELH
FWAMEL, TNHZAFIIEC THANYTHEY 2 71
EETHILT, ~EOMEDOETEZE MBI S

ZEEHOTWD. ZTEMKRT HERMHTH DT,
WFE, VAo b, BIEA v H T =2—ADON, Y7y hOI

BRER LTI VEREICHODELAIAZ DAL FTHS.

L, Yy NEFFEOREERFZFOE VBT E KX
<E'§Té:tﬁ‘*.f§)é 717];, //7/ }\@uxrd'y nq:
MTREITHEYL SN THWD OO0, FOHE - WK 7135
FICETH DR TWAHDIIRETHD. BFOHE
RN EY Yy b RIS D ), b Y
7y NOHE L OIWIEOTEEN B A U S HRREEIC X
WYy NOFHEAEITS Z LT, EROBERITMETE T
b, UK OIAIR, e EoRGRICR L TIE, Y7y
N OFHEEAT H W72, ZOMEIT TRIZE T R
ThHhbHI LD, EREHFEE LTRE Y7y O
DT, MRZEE S SRR - DN HEWE, @ik A 5
P bRl U, R, 892, BV LM+ 7 7 —Fh

REABEL WD V. BERTFH Yy Y MBI
Viry NNICHEE L P ENET 2 e, Hicyry

MEBFOREVE TS T T <, EBIZ Yy NN TOIREE
LIEBRE~OEELHLNIL, S5I121E, EEERHK
NOBEEITOITZDDY ry MRFHIEZHET LI Z ENE
FOFEWETFEM T2 ICE5T2EBbd

T ZTARMFETIE, Y7y NHO~ALVTFE— §?/I/${ZM:|
BRHAS AT L AR L, Yy NEBEREBICBTS V7
v FNBRBLE UCOMREE, WE, Vv b —ERmETE
L, WE, MEEOBMRERNE, HETHZET, Yy
b DAREVRFE DB FHE DB A O I $$¢Ti¢ﬁb
IO E H OB AXIEHERIBIR T Y 7 v b &2 3aE LIk
DOIREE, WA, BN, Eﬁ,@ﬁﬁ@%ﬁ%@yﬁyb
BEEBOFEEZAE LIERICOWTHET 5.

2.9y FARILFE—FILERESHAL AT LA
AERTIE, BTV 7y MEFHIFIERSNSET = v 7
Vi N OMETH B EVATIMERIEY— U & WV CTE R
XBEERTRT Y 7> bEER LTz, Y7y M, #BRE
Bz b, e L. EGEME Lz, Y7

v M OBAEMEE KL, PRSI RE MR
Y ATA U F EEEEDRVEE Lz,
T U HME S DORERIIZEALO FHFHH -
JI—(HIOKI #1:, AFE U /A a2—4 8860)% v 7z, F ik
By FNORHANCHEE LB EE o3, WER Y,
FEteoy, fEtoy, Mgz % Table 1 (2777, 1
WiEt 7" o — 721X Hadeco £, SMHz W 7 0 — 7 & W 5.

MWhaE L b,

uaﬁ 35 —4%nu

Table 1. Sensor Compendium

Maker Model No.
Humidity sensor National Instrument LM35D
Temperature sensor TDK CHS-U
Preaaure sensor Interlink Electronics FSR402
EMG sensor Otto Bock 13E125-50
Ultrasonic blood flow Hadeco Smartdop
meter 30EX
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Temperature and Humidity sensor (D)

Temperature and Humudity sensor (P)

Fig.1 Quasi-Prosthetic Socket Model and the Sensor Layout
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Fig.2 Experimental Results of the Temperature and Humidity
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Fig.3 The Sensor Layout of Quasi-Prosthetic Socket and Hand
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Fig.4 Experimental Results of the Temperature and Humidity
(Subject A, B and C)
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Fig.5 Experimental Results of Blood Flow Voltage
(Subject A, Top: at 300-360 sec, Bottom: at 1800-1860 sec)
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Fig.6 Experimental Results of Blood Flow Voltage in Relation
to EMG Signal Inpulse (Subject A)
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Fig.7 Experimental Results of Pressure and EMG Signal
(Subject A)
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Fig.8 Experimental Results of Pressure and EMG Signal
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Fig.9 Experimental Results of Pressure and EMG Signal
(Subject C)
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