201841 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi %549 5 55 L

doi:10.6041/j. issn. 1000-1298.2018.01. 038

836 KR EARENMEERESENGE

N \ 1,2 - 3 > 3 4 1,2
1o & B KAKE N OB
(1. LPIZ%\IH(%I%I% db 5t 1000835 2. pE AN KRS R E 5% 2t 5528 s, Jba 100083
3. ERN KR FHEE SRR LRE¥BE, dbat 100083 ; 4. b i ¥y 2~ B ¥ 2+ e, Jbat 101149)

FEE MR G IC KRR PR 75 32 i M 75 R, Bt T ] A S OB AR SRR AR S A T A B R I LA S R A R
G5 A5 5 Goad BRAF U8 il 0 A7 25 M RSP 0 b 5, A0 R T I W A b 1 I 0 AR TR 5 L6 A D SR B, X T 4R
H 7 AT T SRR I . A5 W T BT By T AR A 2K W £ R A R A B A R N R I B {5 S R AT AR E B R 4E
AR R 5 & 1k 5 5 V3 B 3% 5 s LG AR B 3K B 0.960 8, H R AIEE Oy 27.047 mV/nA R GRS & R
722. 83 mV; PRy I % 15 5 B WA 3 P 8L B (ARIMR) fiLI(H 5 B Xl Z 1H E"J¥ﬁjﬁﬁﬁmﬁﬁ
-0.014 mmol/L, -y M XF & 22 A — 0. 117 % , T I AE J4 0 °F- 18 B8 050 FL Al A B0 LA f 38 o %15 5 M v o T 4 55
K7 i TE KGR PR T 4 R 5 B R AR WM R HEWT K SR A IR R B SR AR A EE S M

KR TARMBMRTE; TTHE AL ; ARIMR; {5543

fE 4K S S981. 1; TN402 X ERERIRAD: A XEHHE: 1000-1298(2018)01-0305-10

Monitoring Method and Verification of Sturgeon Glucose Sensing Signal
at Waterless and Low Temperature Keeping Alive Transportation
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Abstract: Waterless and low temperature keeping alive transportation is considered as a kind of
promising technology to improve aquatic animals’ survival and save the transport costs, and monitoring
biological signal is useful to improve the transparency and traceability of transportation process. A
monitoring method of glucose was presented, which consisted of three components: a signal conditioning
circuit, a software digital filter and a prediction method. The signal conditioning circuit was responsible
to sense glucose signal by the implantable glucose sensor and signal pretreatment by a hardware filters;
the software digital filter can filter and smooth the amplified signal to provide reliable data for the dynamic
character analysis. The time series method served to predict change of glucose. Sturgeons were selected
as experimental objectives to validate the reliability of the method. The experiment result showed that the
implanted glucose sensor can sense data accurately with sensitivity of 27. 047 mV/nA, the zero drift of
722. 83 mV and signal output fitting of 0. 960 8 after signal conditioning circuit; the average absolute error
between the predicted value by autoregressive integrated moving average model ( ARIMR ) and the real
sensed value was —0.014 mmol/L, and the average relative error was —0. 117% , which indicated that
the ARIMR model had advantages in prediction accuracy and smoothness compared with other prediction
models; the proposed monitoring method can be adopted as a reference value to monitor the change of
glucose and obtain the change of biological nutrients during waterless keeping alive transportation of the
aquatic product.
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Fig.1 Structure diagram of implantable blood glucose sensor
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Fig.3  Flow chart of blood glucose signal software filter
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Fig.7 Implantable glucose sensor calibration results
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Fig. 13 Predictive curves of blood glucose in each sturgeon sample group
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