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Introduction

The Quantum II Desktop contains an optional real time BIA logging application that does not require a
PC or computer to acquire real time data. BIA data logging functions can be set up with the miniature
PS/2 keyboard and can continue to run without any interaction from the operator or PC. BIA data and a
time stamp are saved in the safe internal battery backed memory. When an experiment or observation is
recorded, the instrument is moved to a PC so that the results can be downloaded in a spreadsheet format
(csv) and a new real time observation can begin. Events can range from milliseconds to days, and more
than 15,000 real time records with individual record time stamps can be saved. In addition, the Quantum
II Desktop can be paged during data capture to observe real time resistance and reactance changes on
page zero (series model) and page one (parallel model) while displaying a record count on page �ve.
The applications described in this document are for investigational research only.

- Real time examples -

All living organisms exhibit some form of bioelectrical resistance and reactance that change with respect
to time. This is present in normal physiological functions such as breathing, circulation, growth and
death in animals and humans. BIA changes can also be utilized in other applications ranging from how
fruits and vegetables spoil to the freshness of beef, poultry and �sh that are purchased at the market.

To demonstrate how the Quantum II Desktop can be used, stand alone measurements were taken on a
fresh piece of �sh for one week.

Fresh �sh

8.0

9.0

10.0

11.0

13.0

12.0

3.0

with a RJL Systems Quantum II Desktop where resistance
and reactance samples were taken every hour.
that fresh fish should not be refrigerated for more than three
days at 40 degrees Fahrenheit from the time it was processed.

A fillet of fresh Pickerel (Lake Erie) was analyzed with

Refrigerated

at 40 degrees F

Days

Resistance

Reactance

Phase angle

Fish began to smell

How fresh is "Fresh Fish Daily" ?

This data shows

A phase angle of 5.0 should be the critical point of freshness.

Graph was created with Gnuplot

30

11.0

10.0

9.0

8.0

7.0

6.0

4.0

3.0

130

120

110

100

5.0

7.0

6.0

5.0

12.0

13.0

4.0 40

50

60

70

80

90

620

Ph
as

e 
an

gl
e 

(D
eg

re
es

)

R
ea

ct
an

ce
 (

O
hm

s)

R
es

is
ta

nc
e 

(O
hm

s)

71 543



-3-

This example is only for fresh, unfrozen fish with a short amount of time elapsing from catch to market.
Each sample was taken at one hour intervals (168 samples). This experiment demonstrates the sensitivity
of BIA to directly measure cell destruction (reactance) and non-cellular electrolytes (resistance). Frozen
fish will have a low reactance and phase angle because the cells have been destroyed by freezing. More
data on fish freshness will be available soon. An in-depth discussion on the subject of series and parallel
resistance and reactance concerning this experiment is available upon request.

Vegetables - potato cooking

To further illustrate real time BIA applications, cooking an Idaho potato demonstrates the sensitivity of
BIA to directly measure cellular and non-cellular composition in living things. When the potato is
placed in boiling water, reactance drops rapidly while resistance has a slower change due to the fact that
most of the cells are between the skin and the pulp of the potato. Resistance indicates when the potato is
fully cooked (about 40 minutes). Once the potato is removed from the boiling water, resistance rises lin-
early because of the relationship between ionic conductivity and temperature. Reactance remains rela-
tively unchanged because all cells have been destroyed from cooking and is, therefore, not temperature
dependent. Sampling rates where taken at ten second intervals.
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using a Quantum II Desktop and stand alone data logging
Cooking an Idaho potato and real time BIA measurements

Minutes (calculated from real time record time stamp)

Phase angle start 26.83 degrees
Reactance start 46.6 ohms
Resistance start 92.2 ohms

R
ea

ct
an

ce
 (

oh
m

s)

Reactance

Phase angle

Resistance

from boiling water
Potato was removed

 170 160 150 140 130 120
 0.0

35.0

40.0

45.0

 0.0

 5.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.050.0

10.0

 5.0

10.0

15.0

20.0

25.0

35.0

40.0

45.0

30.030.0

20.0

15.0

10.0

25.0

 5.0

 0.0

50.0



-4-

Respiration - left lung only

Tw o detecting electrodes were placed on the left side of the chest spanning the rib cage. One electrode
was placed just under the arm pit and the second was placed just below the bottom rib. Two source elec-
trodes where placed on the left thigh and shoulder. The sampling rate was set to 10 milliseconds and
10,000 records were saved. The sensitivity of resistance and reactance changes are 0.1 ohms, which
does not provide enough resolution for shallow or labored breathing. Amplifying the basic BIA module
by a factor of 10 without affecting signal to noise ratio is currently under development. This
improvement (0.01 ohms resolution) should allow quantitative measurements of actual volume air �ow.
The addition of a second BIA module with common source electrodes will create a simultaneous mea-
surement of right and left lung respiration.
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using a Quantum II Desktop and stand alone BIA data logging
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Other real time measurements

The Quantum II Desktop has additional modality slots that can accommodate other functions or sensory
measurements. The data acquisition module has eight analog inputs where two are taken by the BIA
module. RJL Systems will design and build special signal conditioning or real time event modules for
specific industrial or medical application upon request.
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Operation - User interface

Stand alone (autonomous) real time BIA measurements (Pa g e 4)

Before any real time parameters can be set in the Quantum II Desktop, the supplied keyboard must be
plugged into the PS/2 connector on the back of the instrument (top right). The keyboard can be tested by
observing the three green Num Lock, Caps Lock and Scroll Lock LEDs on the top right of the keyboard.
All three lights should blink brie�y when the Desktop is turned on. The PgUp and PgDn keys can also
be pressed to page through other applications, diagnostics and local time/date settings. The paging
counter on the front panel will indicate the current page.

Edit function keys

F12

PgDnEnter

Backspace

PgUp

There are 5 function keys that are used
to edit fields (lines) of various Desktop
applications - four arrow keys (lower
right) and the Backspace (upper right)
key. The Enter key will save the selected
values and sequence to the next parame-
ter. Howev er, the arrow and paging keys
may still be used for editing in case a
parameter requires editing. These 5 keys
are the only way to edit a specific field.

Sample Period:
10_____

X ms _ sec _ min
_ hours  _ days

To begin the Desktop stand alone data logging application,
First press the PgUp, PgDn keys or the front panel paging
buttons to page 4. The display should mirror the image to
the right. If the display is blank, then the stand alone real
time BIA application is not installed in the Desktop.

Second, giv en that more than 15,000 records can be saved in the Desktop, the nature of the experiment,
sampling time and storage should be considered. All memory locations do not have to be filled. In fact,
only a few memory cells can be used. The beginning and ending record numbers are internally saved in
the Desktop and are part of the download protocol. Therefore, only one experiment can be recorded at a
time because no file names are associated with the data. Data logging can be interrupted at any time by
turning off the Desktop without losing any information. The Desktop is turned off by the F12 key or the
front panel off button. The last record number recorded during shutdown will be shown in the batch dia-
log display on page 5 after the Desktop is turned back on.

Third, set a numeric sampling rate from 1 to 10,000 on line two of the dialog display. Generally, large
numbers are not necessary because of the time units range. With the arrow keys, move to the time units
fields and select the desired time unit (ms, sec, min, hours, days). The shortest sampling rate is 1 mil-
lisecond.
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Log Length:________
samples.

Once a time unit has been selected use the Enter key to
mark the time unit with a X and save the sampling time.
This will advance the dialog display to the number of sam-
ples to be taken (Log Length _ _ _ _ _ _). Enter any number
from 1 to 15,000 and press enter. A ’-1’ can be used to fill
all available memory locations (15,330).

Press ’R’ to begin
or use the up arrow
to go back. 

The last step is to actually start the Quantum II Desktop
logging real time data. When sampling time and number of
samples have been entered, the start logging dialog display
will appear. Press "r" and real time BIA data logging will
begin.

samples taken

Batching Log
2356

Once real time logging is initiated, the dialog screen
changes to page 5 and the number of samples are displayed
in real time. Any page on the Desktop can be viewed at this
time by using the paging keys or front panel buttons.

For example, page 0 contains the actual resistance and reactance value measured. Pa g e 1 has the paral-
lel equivalent of resistance and reactance. Pa g e 4 has the original sampling rates and number of log
samples.

At this point, the keyboard is not required and may be removed for long time events. Data Logging can
only be interrupted by turning off the Desktop, recorded data will not be erased in doing so.

When the number of real time samples taken equals the number of samples set by the user, the finished
dialog display will appear on page 5. The finished batching log samples will remain on page 5 and is
ready for data downloading.

samples taken

Batching Log
5000

Logging Finished

________________________________________________
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RJL Systems Data Logger - PC Application

System Requirements

� Windows NT 4.0, 2000, or XP (Windows 3.11, 95, 98 and Millennium Edition are not sup-
ported).

� 128 MB of memory

� Pentium-II 600 MHz or greater. This is the minimum speed that will allow a resistance and
reactance graph to be updated every 2.0 milliseconds.

� One available RS-232 serial port or USB port.

If the computer does not meet or exceed these requirements, with the exception of the serial port, the
setup program will not allow the Data Logger software to be installed.

If the computer lacks an RS-232 port, (typically a 9-pin male connector on the back of the computer)
and has an available USB ports, a USB to RS-232 adapter cable can be purchased or supplied by RJL
Systems. There are many USB adapters available. RJL Systems has tested and rated a few common ones
listed in the table below:

center tab(|); cfB s s s s s c c c c c c l l c l n l. USB to RS-232 (serial) adapters

Manufacturer|Model|Driver Required|Available|Price|Rating _ IOGear|GUC232A|No|Comp USA, Best
Buy|$39.95|Good Zonet|ZUC3100|Yes|Computer Warehouse|$19.95|Average Radio
Shack|26-183|Yes|Radio Shack|$39.95|Poor
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Rating is based on plug and play capabilities. The IOGear did not required any driver and was immedi-
ately recognized by the Data Logger application. The Radio Shack adapter is older technology and did
not work on a HP Windows XP computer after loading their driver. The Zonet worked after installing the
supplied (CDROM) driver.

Installation

Installation of the RJL Systems Data Logger is generally an automatic process. Simply place the CD in
the appropriate drive and the CD icon should appear then the installation dialog should begin. If the
setup program does not automatically begin when the disk is inserted into the CD drive, select "Run"
from the "Start Menu."In the box which opens, type "D:\setup" to begin the setup process. (Substitute
the letter of the appropriate CD-ROM drive for D.)

The setup process consists of the following windows:

A. Introduction

B. LicenseAgreement

C. SelectDestination Location

D. SelectEntry for Start Menu

E. Veri®cation of Installation Tasks

F. Finish

Most users will accept the default options when installing

I. Main Pr ogram Start-up

A. Start the Data Loggerapplication by either double-clicking the icon on the desk top, or by select-
ing the shortcut from the "Start" menu.

B. Open a log Œleby selecting the "Open Log File" from the "File"
menu. This will open a standard "®le chooser" window. Type the
name for the log ®le and select the folder in which to save it and
click "OK." The name of the log ®le will now appear in the title bar
at the top of the Data Logger window.

C. ConŒgure the serial port by either clicking the "Con®gure Serial Port" at the bottom of the win-
dow, or selecting "Con®gure Serial Port" from the "Serial Port" menu. Select which serial port to
connect to the Quantum Desktop with. The Data Logger application will scan the available serial
ports and create a list that can be selected from.


