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Abstract

Fluctuations in various environmental fields can cause subconscious triggers that 

can make a subject feel that an experience was paranormal in nature, possibly 

caused by spirits, aliens, ghosts, or other potential labels that the human brain uses 

to understand an anomalous occurrence.  It is possible, though use of complex 

programming languages, to monitor and review desirable types of environmental 

fields in real time.  This is done by a computer system that the author calls 

ARCADIA (Analog Reading Computer Aided Digital Input Analyzer), and has 

proven to be a valuable aspect in the research of anomalous local environmental 

field fluctuations.  The system has programmed algorithms that are capable of 

knowing whether a field shift is a natural occurrence, or an anomalous change.  

From this, all natural field shifts can then be ignored, giving the system the 

capability to focus solely on the anomalous field shifts, and analysis of these 

shifts.
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Baseline vs. Anomaly Algorithmic Analyzer

for Environmental Monitoring:  ARCADIA

It is of the interest of parapsychologists, neuropsychologists, and physiologists as 

of late to be able to monitor environmental conditions in real time, in any given 

environment with ease.  In a natural home environment, small variances in the static and 

AC magnetic fields have been found to cause psychological triggers, which can result in 

hallucinogenic physiological phenomena.  Reports of such activity include, but aren’t 

limited to, sensed presence, anomalous lights, auditory and olfactory (smell) anomalies, 

tactile sensations, and psycho physiological anomalies.  These cognitive and perceptual 

anomalies are often reported to be site-specific, with no apparent standard correlation to 

specific visual or subconscious suggestions.  The fact that perceptual and cognitive 

anomalies are reported more densely in some areas than others leads this author to 

believe that there must be some type of environmental correlation.  Subjectively, many 

people correlate these anomalies with the presence of spirits, ghosts, extra-terrestrial 

beings, or label the occurrence as a religious experience.  This could be due to the fact 

that the human brain naturally desires to understand the surrounding environment, so 

when something that cannot be explained occurs, it is automatically labeled as an 

experience outside the realm of human understanding, or “paranormal”.  Once the 

occurrence has been labeled paranormal, the brain then subconsciously uses its own past 

experiences and underlined beliefs to create an explanation that suite to the subject’s 

current psychological needs.

All current reliable methods of monitoring environmental conditions are based on 

analog to digital (A-D) converters, interfaced through computers.  Data from each analog 
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meter desired (magnetometers, temperature meters, etc.) is sent through the A-D 

converter, and is then continuously logged by the computer for the entire session.  This 

leads to quite a bit of desirable environmental information, but not if you are only looking 

for interesting fluctuations within the environment.  The memory the digital or graphic 

data files take up can be enormous, depending on resolution, and logging frequency.  

Also, it leads to the long process of data review; essentially you’re looking at each of the 

logs for all channels of the A-D converter, sometimes hours - or even days of data, 

searching for one or two small fluctuations that could denote the site as interesting.  This 

alone is very time consuming, as well as exhausting, not to mention the fact that for a site 

that is purportedly haunted, one may have several hours of video and audio review, and 

hundreds of photographs to review, in addition to the environmental field graphs.

Many systems use small portable laptop computers, with small hard drives, 

because of transportability and cost issues, so in order to log several hours of data from 

eight or more channels, you must sacrifice time resolution.  Considering that many of the 

desirable fluctuations last for only a few seconds, frequencies of less than one hertz do 

not show enough information about the anomaly to be useful in analysis.  Even still, most 

systems only log at a frequency of one hertz to save space, and simplify data review (in a 

digital file, logging at twenty hertz will create a file proportionately twenty times larger 

than that of a one hertz log).  The result is more time’s data in a smaller memory buffer, 

but, in the case of an anomaly lasting three seconds, one will only have three measured 

anomalous readings for the anomaly (one per second, at one hertz).  Once the desired 

section of the graph has been pulled for analysis, there isn’t much you can do with only 

three measured readings that are of interest.  A sample rate of ten hertz, however, will 
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result in thirty measured samples in that three second time period (one per hundred 

milliseconds), and leave the analyst much more information about what exactly happened 

in that measured field.  With a higher sampling frequency, the analyst could also 

calculate various derivatives of the graph, to find the acceleration, velocity, etc. of the 

field change.

Also, the fact that many of these A-D systems are bought from companies, limits 

the user to the specifications of the company’s design for the A-D converter, and 

software specifications, as built by the manufacturer.  Most of these A-D converters only 

have eight channels, and eight bit resolution (two-hundred fifty six steps), which in many 

cases doesn’t give a high enough data resolution, and leaves the user wishing they had 

more channels to work with.  The more channels the converter has, the more devices can 

be interfaced through it, which means more environmental data to log.

ARCADIA

In order to bring high-resolution environmental data into this author’s own 

research on perceptual and cognitive anomalies, I engineered my own computer A-D 

logging system, which I call ARCADIA (Fig. 4 & 5).  The system, entirely designed, 

wired, and tested by myself, features eleven analog channels, two binary input channels, 

one binary output channel, and ten bit resolution (one thousand twenty four steps) for the 

analog channels.  The actual A-D component level chip used was the TLC1542, which is 

capable of a maximum frequency rate of approximately 20 kHz, only limited by the 

computer running the software’s speed.  On the 95 MHz laptop I use in the field, a 

logging frequency of 10-20 hertz per channel is typically used.  This alone is far superior 

than many other privately owned and operated monitoring systems, even without the 
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specifically engineered meters that it utilizes.  The remote meters used on the system are 

all laboratory calibrated commercial meters and components, whose analog or binary 

outputs have been buffered, filtered, and modified to suite my own needs.  Once the 

meter modifications are complete, a mathematical function for conversion from voltage 

to the desired unit of measurement is either extrapolated or calculated; depending on the 

meter’s own specifications (component level devices have specific documented 

conversions, while laboratory meter conversions must be extrapolated).

The bulk of the actual system enhancements is at the software level, as all the 

code used was written and compiled solely by the author, to meet my specific needs.  

Written in Java 2, and utilizing native interface calls to C, the program is the first of its 

kind in the world.  The software not only logs the desired channel information, but does 

all data review automatically, in real time.  By programming baseline algorithms for each 

specific meter use, the program is capable of knowing, with every sample, if something 

anomalous is happening or not.  So, the program inherits the ability to log only data that 

the system considers anomalous, meaning that the log files it produces only take up 

memory when an anomaly occurs.  This means that the user can log each anomaly at very 

high frequency rates, giving the analyst a very detailed look at each anomaly proper.  

Once the system run is completed, the data files produced are sorted accordingly, and 

only anomalous readings are presented to the analyst for further inspection.  The acronym 

for the entire system directly reflects the software’s apparent artificial intelligence: 

Analog Reading Computer Aided Digital Input Analyzer or ARCADIA for short.

Real-Time Automated Data Review Process
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Once the hardware has been set up, has stabilized, and the site/hardware 

information has been configured properly in ARCADIA’s software, a baseline is 

established.  This is done by continuously sampling all desired channels for a time period 

of thirty seconds.  During this time, the maximum and minimum reading for all channels 

is found, as well as the average channel reading.  It is essential that during the baseline 

run, no outside contaminants come within range of the meters, or you risk not gathering a 

true baseline.  The software then uses the maximum, minimum and average readings for 

each channel, accompanied with the programmed algorithms, to decide whether a future 

sample is anomalous or not.  Once a valid baseline for each meter is established, the 

software starts pulls a continual loop of samples, and reviews them with every sample.  

No matter what the status (normal or anomalous) of the sample is, it will be saved to the 

computer’s memory buffer for a designated period of time.  The computer will save the 

last “n” (n being defined by the user and their specific needs) samples to a list, and with 

every sample, the current sample is added to the bottom of the list, and the first sample is 

removed, much like a queue array.

When a sample goes into a state that the program considers anomalous, the 

system immediately prints the entire saved list of previous samples to a file, and then 

begins logging all data in real-time from that channel.  The system will log until no 

anomalous readings are sent for a designated time period, hence the field has stabilized 

again.  The result for each run is one summary file, containing channel and device 

placement information, baselines, and thresholds, and separate log files for each given 

anomaly (ideally 0 in a control site).  Each anomaly file will contain digital data for that 

channel, a set number of minutes before the anomaly occurs, the anomaly proper, and a 
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set number of minutes after the anomaly (to show the newly stabilized field).  The data is 

saved in a tab-delimited text file, containing two columns - one with the formatted time, 

resolved to 1 millisecond, and the second with the channel’s reading at that given time, 

converted to the corresponding unit of measurement, dependant on the device attached to 

that channel (i.e., degrees Fahrenheit, Gauss, Tesla, etc.).

Establishing Baseline vs. Control Algorithms

All natural environmental fields have a theoretical "norm" for their fluctuations, 

in other words, dependant on the environment, there are certain thresholds to what any 

given environmental field should fluctuate naturally.  By continuously logging hundreds 

of hours of environmental data from each sensor, I was able to extrapolate the thresholds 

for normal environmental fluctuations.  The issue of finding these limits is not the main 

concern; the main concern is to establish what denotes a field change as a normal 

fluctuation, or an anomalous field change.  This is easy for devices with little or no 

sloping change, such as AC magnetic fields, visible light (assuming from an artificial 

source), and the Earth’s static magnetic field, but gets much more complicated for fields 

that have a natural slope to them, such as temperature, humidity, etc.

Fields with a natural slope gradually change over time, so the original established 

baseline may not be valid thirty minutes after it is set.  In order to monitor these fields, a 

threshold and time limit must be set by the user.  For example, one could configure a 

change in over plus or minus two degrees Fahrenheit in five minutes to be considered 

anomalous.  So, in real time, the baseline would automatically reset itself with the current 

reading every five minutes, and as long as the temperature doesn’t drop or raise two 

degrees from the current baseline, the field will be considered stable.  However, if the 
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field does raise or drop over two degrees from that baseline, that would be considered 

anomalous, and would be logged by the system with the process described above.  This 

eliminates the problem of fields that gradually “drift” over a period of several hours that 

may be being run in one session.

Fields with a very small slope or drift are much easier to monitor, as the baselines 

don’t require resetting during a short time period run (less than four hours).  The data 

from these fields can simply be run through several algebraic models, that then establish 

whether the reading is natural or not.  The Earth’s static magnetic field, for example, 

typically doesn’t shift over seven milligauss (this figure was found from control runs) 

from the calculated average baseline reading, so anything seven milligauss above or 

below the average baseline is considered anomalous and logged accordingly.  If the 

average baseline is 41.12 mG, and the current sample is 52.23 mG, then the following 

basic model could be used to find that sample’s status: � �̈[��� ������������33) - (41.12)).  Since � �̈[��

(� �̈[��� �����������������L�V���D�E�R�Y�H���W�K�H���W�K�U�H�V�K�R�O�G�������������W�K�H���F�X�U�U�H�Q�W���V�D�P�S�O�H���Z�R�X�O�G���E�H���F�R�Q�V�L�G�H�U�H�G��

anomalous, and logged accordingly.

The A-D Console

The analog to digital converter console proper uses the TLC1542 ten bit, eleven 

channel A-D integrated circuit chip, which also has an internal system clock (this 

simplifies the actual converter circuit, since no external clock circuit needs to be relied 

upon).  The main console box is powered by a double power supply, regulating negative 

five volts, ground, and positive thirteen volts to the A-D console.  The power supply itself 

is powered either by two wall-wart style transformers, or two lead acid battery packs in a 

series, which will last about five hours in the field, when a one hundred and twenty volt 
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home supply is not available.  With all remote meters in use, the system draws about 

eight hundred milliamps per hour.

The console interfaces with the computer via the parallel port, which has five 

useable input bits and eight output bits.  Only three of the input bits are needed for the A-

D circuitry, so two are open to be used for binary input channels, which either show up as 

“on” or “off”.  One of these two binary inputs is used for an ultrasonic motion detector, 

since there is no use in using an analog channel for something with only an “on” or “off” 

status.  The other binary channel is left open; eventually another motion detector will be 

added to this channel.  Five output bits are needed for the A-D converter, power supply, 

and status box circuitry, which leaves three output bits open for future use.  The status 

box mentioned is just a system operator’s bonus, as it serves no purpose other than to 

sound a buzzer and LED light, to alert the operator, in the event of a substantial anomaly.   

If the other free outputs are equipped with relay or thyristor switches, it is possible to 

automatically trigger remote equipment during an anomaly, such as a video camera, still 

camera, audio recorder, or other status boxes.

Each of the analog input channels, binary input channels, and output channels is 

attached using eighth inch stereo female jacks.   The three connections the stereo jacks 

provide make it possible to power all external meters from the central power supply 

mentioned earlier.  The shield and one wire connection is ground, one is Vcc (voltage 

supply for the remote meter), and one is the analog data line, in which the meter sends its 

current voltage reading, which is later converted by the computer software to the 

appropriate unit of measurement.  The A-D console is equipped with several voltage 

regulators, so the needed positive or negative voltage supply for each meter can be sent 
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through the Vcc line accordingly.  The actual A-D analog inputs are set to read between 

ground and five volts, with one thousand twenty four steps of resolution (4.9 millivolt 

resolution).  Lengths of over fifty feet from the remote meter to the A-D console can be 

reached with the appropriate cabling and buffers.

Remote Meters

Each meter used on ARCADIA has specifically designed circuitry to give the 

ideal output that this author is looking for.  All are laboratory calibrated, and were made 

from either handheld meters or from integrated circuits and components.  From the 

documentation and circuit analysis of the handheld meters, the output level is found, 

buffered, amplified, filtered, and biased as needed, to give the most accurate and 

desirable analog output, from zero to five volts.  Currently, the system uses two TriField 

Natural meters (measures changes in the static magnetic field), two low-frequency (lim 

(� �̈[->0)� �̈[��– 1,200 hertz) alternating current electromagnetic field meters, one humidity 

sensor, one visible light sensor, one static surface temperature meter, one infrared non-

contact thermometer, one two-axis static magnetic field meter, and one ultrasonic motion 

detector.  Plans for the future include adding an electric field meter, a high-frequency 

alternating current electromagnetic field meter, and a third axis to the two-axis static 

magnetic field meter.

The Results

Testing, calibration, programming, and development of ARCADIA have been 

underway since September, 2002, and as of today, the system is very stable in a control 

environment.  Dozens of purportedly haunted site’s environmental data have been 

analyzed by ARCADIA, to find that there does seem to be more anomalous field shifts in 
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a site that has been subjectively noted as haunted, than that of a designated control site, 

presumably where very little, if any, perceptual and cognitive anomalies have occurred.  

Most of the encountered anomalies occur in the static and low frequency (under one 

kilohertz) alternating current magnetic fields, and appear to be local in nature (i.e., not 

associated with the Earth’s field).  Examples of these anomalies are in Figure 1 and 

Figure 2, and an example of how analysis is aided by faster logging times is in Figure 3.  

Figure 3 is actually the derivative of Figure 2’s graph, which shows the rate of field 

change, or dM/dt (M being the local static magnetic field, and t being time).  Both were 

recorded on an investigation of the historic Overholser Mansion in Oklahoma City, on 

August 2, 2003, while the building was completely empty.  Figure 1 was recorded on the 

two-axis static magnetic field meter, and shows a sharp anomalous increase of eight 

milligauss in the static magnetic field at 12:53:47am.  Figure 2 was recorded on a 

TriField Natural meter, and shows an amazing complex change in the static magnetic 

field, peaking at one hundred and five milligauss, and lasting fifteen seconds, from 

1:33:58am to 1:34:13am.  This is the largest local field magnetic field change ARCADIA 

has recorded, ever.

The environmental field status establishing algorithms have been found to be very 

stable in a control environment, which is ideal for my use (since I’m only interested in 

anomalous variances in these fields).  One thing to note, however, is that during some 

investigations it may be desirable to log all data from fields that may be frequency-

weighted, primarily AC and static magnetic fields.  It is possible that it is not the field 

strength of the change that denotes the field as anomalous, but the frequency variance.  

Regardless of this, the baseline versus anomaly algorithms have proven to be very 
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reliable, and eases data review tremendously, in the sense that other than setting up and 

breaking the system down, ARCADIA does all the work and data review for me.  The 

system is always under development and upgrading, and is planned to be submitted to the 

scholarly journal Behavior Research Methods, Computers, and Instrumentation in the 

near future.
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Figure 1

Figure 2

Figure 3 (Derivative of Figure 2)
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Figure 4

Figure 5


