Data acquisition in the animal laboratory
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Outline

e Continuous sampling as a logistical problem

e Nuts and bolts of sampling

» Data resolution and usefulness

e Resolution and longitudinal acquisition of data in
animal laboratories

e Data management is the next frontier

* PhysioMIMI as a framework for data storage and
access
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Why collect data at higher resolution?

e Changes in physiological signals indicate patient

State.

Wi t hout a sufficient “wind:«
the state changes in your patient.

eCurrently, staff only " acqgl
resolution (once per hour?).

*Retaining a “superset” of |

comprehensive post-hoc data mining.
» Potential for improved standard of care.
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Animal data acquisition

 How data is acquired and at what resolution, should

be part of the experimental design.

 Biological signals inherently contain different

frequencies.

cAcquiring signals at a r es:«
compromise between file size and data preservation is

a key consideration.

» Use of animal models allows for continuous, high-
resolution data acquisition over the entire course of an
experiment.
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Data collection in the laboratory
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High-resolution, multi-channel data
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Analog signals are continuous

Voltage

Time
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Sample at 2x (minimally) highest frequency content

Voltage

Time
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More Is better!

Voltage

Time
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Allasing
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Aliasing

Sufficient sampling Insufficient sampling
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Allasing
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Data acdquil sition 1 n

*eOneof f, “bouti que”, flexi bl
e Serviced by a host of vendors (National Instruments,
Computer Boards, Labjack, Keithley-Metrabyte, Analog
Devices, ADInstruments, Molecular Devices, CED,

etc.)

 Like having a Ferrari pickup truck!! It needs to be

able to go REALLY fast (fast sampling) and allow you

to go the distance (long-term acqwsmon) with a Iot of
stuff ( b | ——— ] »
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Data acdquil sition 1 n

*“One si ze fi1ts all
» Serviced by a few vendors (Philips, GE, Siemens,

Nihon Kohden and ??)

 Like having a Honda Fit! Not real fast, not real
spacious, gets you from one
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Neonatal saturation data

-“ Hi-rgehs 7 -gximétryg @ata: 2 second average, 0.5
samples/sec.
eDesaturation events must < 80

duration.

* We only use 24 hour days that have < 2 hours of missing

data.

e MissingSaO,dat a points are -dJVeamgtg’e c
value.

Val ues that are clearly “unre

malfunction, removal of pulse-ox) are flagged and ignored
through scripted data filtering.

* We use multiple analysis algorithms on the same set of
data to extract both linear and non-linear information.
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Data flow Iin the NICU

Spacelabs
Ultraview SL2700
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Desaturations and ROP: Linear statistics
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Desaturations and ROP: Entropy
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Digital Audio Workstation (DAW)
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Summary

eData acquisition I nrasno matl i
e Optimizing our acquisition rates and durations is key

to obtaining the most data for our money.

 Many vendors and a wide variety of customizable
acquisition systems are available for the laboratory.
eCurrently, the majority of
analysis is done off-line, post-hoc.

e A critical challenge that must be faced is Data
Management.
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Data Collection

Bedside
Monitor ,

Video-EEG
Monitor
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Ventilator

Data Collection Computer



