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1. INTRODUCTION

1.1. Common Info

“Dinamika Sport” - the digital analyzer of biorhythms — is a hardware-software complex, intended to analyze
human heart and brain rhythms extracted from an electrocardiosignal in the broadband frequency. The system
is based on a new information analysis technology of non-linear signals of a different physical nature — a so-
called "Fractal Neurodynamics".

Designing the system, the latest achievements in theoretical and clinical medicine and physiology were used,
and a number of new highly informative health evaluating indices are offered.

“Dinamika Sport” allows:

- in the screening mode - to estimate a level and reserves of a cardiovascular, vegetative and central regula-
tion, and to evaluate deflections of these parameters from normal values;

- to estimate a level of indemnification and power resources of an organism at various levels of a regulation;

- in the “biological feedback” mode — to estimate capabilities of the self-regulation, to evaluate and forecast
psycho-physical condition of a patient;

- in the dynamical monitoring mode - to monitor a functional condition of the patient and to estimate the effec-
tiveness of various methods of therapy at realization of treatment-and-prophylactic measures;

- to create a medical report and give necessary recommendations as the results of a computer-aided analysis.

The “Dinamika Sport” system helps doctors of any field of medicine to monitor all parameters of the functional
condition of a patient, to predict their changes, to estimate the organism's resources and to evaluate the effec-
tiveness of the treatment. In cooperation traditional and non-traditional therapy, the hardware-software com-
plex “Dinamika Sport” allows to create the unique diagnostically-therapeutic mini-studies with the completed
cycle “diagnostics — therapy — monitoring — forecast” in various environmental conditions.

1.2. Application areas

O  The profile medical research institutes, hospitals, private clinics, first-aid posts of the industrial
enterprises and establishments:

dynamic observation over parameters of the functional condition of a patient during therapeutic treatment;

selecting schemes and optimization of the different methods of treatment;

multi-functional monitoring in surgeries, resuscitations and intensive care chambers;

- monitoring and forecast of the functional condition parameters during an aftertreatment.

O Polyclinics, centers of preventive medicine, studies of functional diagnostics, private medical
studies:

express-diagnostics of the functional and psychophysical condition of a patient with printing of a computer
report by results of survey;

detection of the patients requiring for additional clinical survey at the doctors in profile medical establish-
ments;

detection of the patients of an oncology types, including at early stages of disease;

- evaluation of effectiveness of traditional and non-conventional methods of therapy during a treatment.

O The specialized medical departments of atomic stations, airlines, police, banks etc.:

selecting the staff for operating work with completing a personal database of physiological parameters;

screening and diagnostics during medical observations of staff;

monitoring and forecast of a psychophysical condition of operators, dispatchers, pilots, drivers, and other
persons in requirements of a nervous-emotional strain and monotonic work;

individual choice of optimum agents of regeneration at overwork and chronic overstrain: vitamin balance,
normalization of dream etc.;

- detecting drug-users, including using drugs at a working place.
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The scientific - practical centers of sports medicine, sports clubs, sports schools, health centers:

Express - monitoring of acclimatization of the sportsman to exercise stresses training level and power re-
sources estimation;

Evaluation of a level of a self-regulation in the “biological feedback” mode and monitoring of the psycho-
emotional condition of a sportsman during competitions;

Dynamic observation over parameters of the sports form during post-trauma aftertreatment and during
bolstering and corrective medicament and physiotherapeutic treatment.

1.3. System Capabilities

ECG registration in any standard lead and real-time monitoring of the functional condition parameters.
Blood pressure measuring while ECG registration.

Self-regulation level estimating in the biological feedback mode.

Screening and diagnostics of the functional condition of a patient.

Dynamical monitoring of changes of the functional conditions parameters — health calendar and clock.
Daily forecast of the psycho-physical activity in the “biological clock” mode.

Estimation of the cardiovascular condition and neuro-humoral regulation according to the “golden section”
on the ECG timing parameters.

Estimation of the vegetative regulation parameters using statistic, time and spectral methods of heart
rhythms analysis.

Estimation of the central regulation parameters and the endocrine system by the methods of neurodynam-
ics analysis of the human biological rhythms.

Estimation of the psycho-physical condition o f the patient by the methods of the phase analysis and the
brain biorhythms mappings.

Estimation degree of a harmonization of biorhythms of an organism and evaluation of an information pa-
rameter of the immune status by the fractal analysis method.

Controllable psycho-physiological therapy (“the dope effect”) in the biological feedback mode.
Sequential 12-leads ECG registration with the visual monitoring of the recording quality.
Automatic evaluation of the PQRST parameters with the ability of manual correction.

Giving the complex medical report as the results of computer-aided analysis. Saving and printing the re-
sults of survey.

Individual medical card-file of an ambulatory with a built-in database on 15000 diagnoses.

Electronic patients file which can be exported, imported and archived.

1.4. System features

ECG registration at any standard lead during 5 minutes is completely enough to get all necessary information. A
patient may sit or lay.

Brain rhythms are extracted from the ECG signal registered in a wide range of frequencies. No encephalogram
is needed.

Monitoring of the parameters of the functional condition is implemented exactly during the ECG registration.

The “biological feedback” mode is applied to evaluate parameters of self-regulation and to correct psycho-
emotional state of a patient.

Printed report of the observation can be completed with a patient’s photo (in case of using a digital camera).

Independent power supply allows examining patients in any environment and conditions.



1.5. What’s new in current version

New type of the remote module of signal registration was developed for the “Dinamika Sport” complex. It is
supplied with embedded blood pressure measurer. A new photon-coupled cable is used for transmitting an ECG
signal. New model distinguishes:

- improved noise stability;

- high quality of a registered signal;
- reliability in maintenance;

- longer session of continuous work.

At development of the software the experience of five years' operation of system in medical establishments of
Russia and abroad, and wishes and notes of the users was taken into account.

Software of the “Dinamika Sport” complex is designed for Windows 98 and uses all capabilities of modern oper-
ation system.

Modules of real-time monitoring, biological feedback, screening and diagnostics, 12-leads ECG registration and
analysis were developed for the new version.

The electronic medical card-file of the patient ensuring an intrusion in medicine of paperless technology was
designed.

A specially designed converter-program provides usage the medical database of the previous versions.

The system designers will appreciate any comments and recommendations on the software and do-
cumentation.

Due to constant up-dating of the software, this manual may differ to some extent from its later ver-
sions.



2. DELIVERY SETS

«Dinamika>» Standard
e Dinamika.Medicine/Sport software;

¢ ECG module. Model DYN71;

e Cardiographic electrodes;
e USB cable;
¢ Medical bag.

«Dinamika>» Express

e Dinamika.Medicine/Sport.Express software;
e ECG module. Model DYN73 — 7 pcs.;
e Cardiographic electrodes — 14 pcs.;

e USB cable — 7 pcs;

e 7-port hi-speed usb hub;
e Medical bag.

«Dinamika>» Pro
¢ Dinamika.Medicine/Sport.PRO software;

e ECG module. Model DYN71;
e Cardiographic electrodes;
e USB cable;

¢ Medical bag.

e ECG module. Model DYN73 — 7 pcs.;
e Cardiographic electrodes — 14 pcs.;
e USB cable — 7 pcs;

e  7-port hi-speed usb hub;

e Medical bag.

3. TECHNICAL DESCRIPTION

3.1. ECG registration module

Note: With some lap-top models, operating by means of outer
source, not by means of accumulator, while writing the ECG some
noise appears. To remove this noise it is recommended to turn off the
alternating current adapter from the outer source and to use accu-
mulator as a power supply for the lap-top. In case there is hum while
using a desk computer, it is recommended to use ground connection.

Also the printer, connected via USB-interface, can be the origin of
hum. To avoid the noise it is recommended to disconnect printer from
the computer while recording the ECG.




3.2. Technical Features

INPUL VOITAGE FANGE ..ottt ettt ekttt et e a1t re e ettt e bt e s b een b eat e n e 0.03 -5 mVv
INput IMpPedance NOL 1SS TaN ... e et et e e 5 MQ
Internal noise level NOt MOre 10 mkV
Attenuation factor of co phased signals on 50 Hz frequency NOL 1€SS ..o 110 dB
Direct current in a chain of the patient, NOt MOKe ... e e 0.1 mkA
BaNAWIOEN ..o s 0.03 - 500 Hz
Stationary Value Of Bime ..o e e ettt ettt ettt e 3.2 sec.
INPUL SIgNal SAMIPIING FATE ..o e e e e et ettt s 1000 Hz
Number of the discharges of QUANTIZATION .......coiiiiiii e e et e e e e e e een s 12
Transmission rate on a sequential data INK RS232C ... oottt e aeeaaes 38 Kbod
Independent POWET SUPPIY VOITAGE ......ccoviiiiii it et et e e et e et e s ere e ere e are e are e et eeean e s +5V
Time of continuous operation WithOUt reCharging .........ccociriiiir i e e e aan e s 20 hrs.

3.3. Requirements for a PC

Recommended configuration
CPU Intel Celeron M 1.7 I'Ty,
RAM 1024 M6
Display Adapter ATI Radeon 9000; nVidia GeForce 5200
Free disk space over 200 M6
Operating system Windows XP, Windows Vista

Any windows-compatible printer device can be used for printing the results of an observation.

3.4. Warranty Statement

The warranty operational period is 36 months from installation. All warranty operations will be held in compa-
ny's Service Center in Saint-Petersburg, Russia. Within the warranty period, in case of the system's malfunc-
tion, the Company provides a free replacement of the system either in part or in whole, in conformity with the
delivery set checklist.

The Company will adapt the software to the Customer's working conditions. During the applicable warranty pe-
riod, the Company will inform Customer of the upgraded software versions, and in case of interest, the Compa-
ny will install them at a lower price.



4.GETTING STARTED

4.1. Software installation

1. Turn the PC on.
2. Insert the software CD.

10

3. Installation of the software will begin automatically, if it has not occured, start installation manually by

means of file Setup.exe.

4. In the “Welcome” window press the “Next” button to begin the installation.

Dinamika Sport

‘Welcome to Dinamika Sport Setup program. This program will
install Dinamika Sport on your computer.

It iz strongly recommended that you exit all Windows programs
befare running thiz Setup Program.

Click. Cancel to quit Setup and close any programs you have
wnning. Click Mext ta continue with the Setup program,

WARMING: This program is protected by copyright law and
intemational treaties.

Unauthorized reproduction or distibution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted to the maximum extent possible under law.

Cancel

6. Select Program Manager Group

Select Program Manager Group é

Enter the name of the Program Manager group to add Dinamika Sport icons to:

Dinamika

Dinarnika Lab

Imtemnet

Maple 11
Office

Omega
Subversion
WisualStudio
‘wize Solutions
ABTO3ArPYSKa

Diinamika Lab&

DAEMON Tools

Exclusive-Games

>

|

< Back | Mext » Cancel |

7. Press the “Next” button to start installation.

Dinamika Sport

Start Installation

information.

Diinamika Lab&

*f'ou are now ready to install Dinamika S port,

Click the Mext button to begin the installation or the Back button to reenter the installation

< Back | Mext » Cancel




4.2. Preparation for the first start and the first start

4.2.1. For Windows Vista Users

The program should be started with the administrator rights.For this purpose click the right mouse but-
ton on a program icon in the desktop and in the appeared menu choose "Property" item. Further, in the
opened window first choose a "Shortcut" tab and then press button "Advanced".Check the item "Run as

Administrator"” in the appeared window and press button "OK".

W TeiesTVN

" Run a5 ademmistrates
O Conmnponams DE.eve
T Upiced wing Cutef TP Pro. "
W TongisesVN »
B Scbaemrn s sprn.

B Scbaemrn s sprm Ve

B Sctacmms o spaem n crpareTe 0ot

W Sedarems ¢ s D1 m emmgaram, 0o e-mai
Reabere previws verions
Send To
Cat
hicd
Crests Thameut
Dwlete

b Dinams Medicine Properties

= Advanced Properties

Denads.

| Shentas

=
iﬁi Db Madiine

Target byese. Apphcaton
Target location: Diramica Medcine

Taget

2atin

Shotod ey, Nong

B Hermak v

1 Previous Versors

CAPROGRA™ 1\ Dinamics \DINAMI~1 MED

il

Choase the advanced properties you want for this shorteut.

2un as administrator

This option allows you to run this shortut asan
administrator, while protecting your computer fror

Run in separate memary space

Now you can go to 4.2.2.

Note: Another way and also for more comfortable work in Windows Vista, it is possible to turn off the
"User Account Control (UAC)".For that, press a combination of "WinKey + R" in the and type "msconfig"
in the appeared window. In the opened window "System Configuration”, press the "Tools" tab, choose
the "Disable User Account Control" list item, press the "Start" button and restart the Windows. After

switching-off of the "User Account Control" you can go to 4.2.2.

Remember, that the given action lowers safety of your computer!

== Typethe name of a program, folder, document,
resource, and Windows will open it for you.

ﬂ B3 System Configuration
General | Boot | Services | Startup | Took
[ o e Desergation
orInternet

Open:

@ This task will be created with administrative privileges.

-

o) [ |

Browse...

Internet Gptions Wiew Tnbermet Explorer sethings.
Internet Protocol Configurat... Veew and configure netwark address settings.

Tesfoemance Mortor Marvtee the relabiity and performance of lecal or remote computers,

Taxsh Manager View detads aboul programs. and processes rurvng on your computer. |
Erunble LUAC [y T ————— g
Open a command prompt window.

Make changes b the Windows regalry.

Commaned Prompt
Regatry Ecitor

ESelerted gommand:

i iindows (system 1\md.exe & Tewindr T System L ireg.exe ADD HAMISOFTWARL MaosoftiWindaws
[ ameh |
o | cancet | ancly [ |

Help |

4.2.2. First start Dinamika Sport software

1. Double-click on the “Dinamika Sport” icon on your desktop to run the program. Fill the registration form.

Dinamika Resistration

Name

Company

‘Llsel

‘Dmarmka

This data will be used for print.

To open this window later, double click left mouse
button in the top of main window area.

If your computer is connected to the internet,
please register by e-mail.

Register by E-mail I

oK |

3. For continuation of work press «OK» if your computer is connected to the Internet, you can be registered
having pressed the button «Register by E-

4. Registration Complete.

mail».




12

4.3. Plugging the Remote Module

1. Connect electrodes to the lead-cable and fix them using screws.
2. Plug the interface cable to the USB port. Connect the cable and the remote module.

3. Complex is ready to work!

4.3.1. Installation the USB-device drivers.

After the connection of the remote module to the computer is done, the new device will be detected and new
devices installing master will run.

1.1n appeared window check “Installation from current place” and push “Next” button.

MacTe p HoBoro o6opydoBaHHA

MacTep HoBOro 060pyaoBaHKS

ITOT MACTEP NOMOr3ET YCTSHOBHTE NPOTPaMMHOE
O6EENE EHHE 45 YK aSEHHOTD YCTPORCTES
USB High Speed Serial Converter

(). Ecu ¢ yerponcrsom nocrasaserca
552 yoTaHOBOWHLIT UCK, BETABLTE €ro.

BbifiepuTe AEMCTENE, KOTOPO CASAYET BHINDIHITS.

O fseTomamimeck an yor anoeka [peromerayeTcs)
@ Heranosays asanrora oects

119 MPOROHEHMA HaXMITS Koy " flanes”

e
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2. In the next window uncheck “Search on the portable sources” and check “Search in the following folder”.
Press “Browse” button and choose “D:\Drivers\Omega5.drv” directory, then press “Next” button.

MacTep HoBoro o6opyaoBaiHA

3analiTe NapamMeTpE! NOMCKa W YCTAHOBKK

(%) BENOAHTE NOHCK, HAHEONES NOAKOAALLEr D ARSHEERE E UKA3aHHEIN MECTSH,
Men0nesyiiTE a4t CYREHMS 14 PACLIMPEHIS DBNACTH NOUEKCS, BK 04SN
10 YMOAMSHHI NOK3MEHEIE NAMKH H ChEMHEIE HOCHTENH. BYIET YCTEHOBAEH Haktones
NOAXOAALMA OPaIBEp.
[ Mober Ha CMeHHE: HOCHTENAK [THEKET 3K, KOMNAKT-IHCKaX. ]
BAiguMTs CReayioLes MECTO NoMCKa:

D:ADrivers\Omeaas. drv A

(O He BEINoAHATE nauck. A Cam BEISERY HYRHEN Apaiisep.

ITOT NEREK AIGHATE A MHMEHAETCA AR BLIBOPA APAHEERa CTPONETES H3 CTIAGHS.
Windaws He MOXET FSpaFTUPOBATS, 4T BEIBRAHHEI Bar Apaiesp GuneT HaHEonES
MOAXOAALMM 415 MBI ErDCS DBOPYLDBAHIA

<Hasan [ anoe> | [ Orwena

3. In the “Device installation” notifying window press “Continue” button.

YctaHoea oGopyapBaHHA

] : MporparkHoe oBECNEYEHUE, YCTAHABNUBAEMOS A5
L3

USB High Speed Serial Converter

HE TECTHPOEAN0CE HE COBMECTHMOCTE © Windows XP. |
NonpofiHes 0 T5KOM TECTHROESHUA |

YcTaHOBKa 3TOr0 NPOrpamMMHOro 06EceNeHA MoKeT
Hapywurs patiory cucrtemn. Microsoft pexomenayer
NPEKPATHTE YCTAHOBKY M 06DaTUTBCA K NOCTABILWKY
npor| o ofi 3a .

NPOBEPKY Ha COBMECTMMOCTD.

Bee pasto npodomsiTe ] ‘ TDEKPETHTE YCTSHOBKY |

4. Press “Finish” to finish the installation.

MacTe p HoBoro o6opydoBaHHA

3aeepleHwe paboTu MacTepa
HoBoro o60pyAoBaHUA

MaCTeD 38PN YCTAHOEKY Npar paMi A

e USE High Speed Serial Converter

[l sakpeTn MacTeps AaxmTe kronky ' Toroso'

MoToE0 |




5. OPERATION ORDER

5.1. Starting Software

1. Double-click the “Dinamika Sport” icon on your desktop to run the program.

2. The database window will appear.

B LOCAL
£rDemo Group

i DATE TIME DR - 3 COMMENT i
()

Left part of the window will display the list of groups of patients.

The B symbol means that the group is open — the list of the patients is shown.

The E3 symbol means that the group is closed.

Double click on the name of group or single click on the E/B symbol to open/close the group.

The number of patients contained in the group is show to the right of the group name.

The group without any /B symbol is empty.

The list of patients is alphabetically sorted alphabetically. The selected patient name is colored yellow.
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The right part of the window represent the list of the ECG’s of the current patient, sorted by the date of obser-

vation.

All functional buttons are in the upper string of the window:

E - ECG Registration

SCR - Screening-Diagnostics
@ - Dynamic Observation and Forecast
E - Variation Analysis of Heart Rhythms
@ - Neurodynamic Analysis
@ - Charting of Brain Biorhythms
@ - Fractal Analysis
@- Monitoring

"BFB

- Biological Feedback

E - minimize
E - close
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5.2. Creating a Group of Patients

1. To create a group of patients right-click on the “Card-File” string in the left part of the window and choose
the “Groups->New” item in the pop-up menu.

B LOCA! i DATE TIME DUR. RR
hen ]
Patients ]

Fram ARCHIVE

Enable network
v Enable 30 Breath

2. Fill the “New Group” form and press “OK” (“Notes” is an optional field).

dd new group

Name

DEMO

Note

demo group...

ak. Cancel

3. The new group will appear in the left part of the window.

B LOCAL i DATE TIME DUR. RR

E-DEMO (1)
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5.3. Adding a Patient into the Database

1. Click on the name of the group name to select a group. Right-clock to open a pop-up menu then select “Pa-
tients->New”.

B LOCAL i DATE TIME DUR. RR
B-DEMO (1)

Groups [

Patients

PROCESSING of group "DEMO"
Group report "DEMO"

Fram ARCHIVE
Group "DEMO" to ARCHIVE

Enable network
w Enable 30 Breath

2. Fill the “Add a new patient” form

Add new patient rz\
Individual card I
Patient information chart Nt
Last name: Stk
First name: Jokin
HMiddle name:
DOE: Mr 16032007
Sex: Male - 0 yeas
HOME ADRESS
City, [Saint-Peterburg B
District [ |
Street Moskowskoe sh
Houss: [10 773 gt 45
workplace: Growth: 180
H/Phone: Weight; (57
Mot Graup: | DEMO =
i3 Omers | Copaeca |

Use “Tab” or “Shift+Tab” to switch between fields. Or use a mouse.
Fields “First Name”, “Second Name”, “Birth Date” and “Gender” are required.

Birth Date has to be entered in “DD.MM.YY” format (i.e. 17.01.45). You can also use a drop-down list.

To enter “Gender”, “City”, “Region”, "Group” please use drop-down list which are activated by j button.
Click “OK” or press “Enter” when done.
3. In the left part of the window the name of a new patient will appear.
B LOCAL i DATE TIME DUR. RR
&DEMO (1) 1 08.09.2003 15:20:00 ©05:12 298/1

L smith J.
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6. ECG REGISTRATION
6.1. Plugging the remote module of ECG registration

1. Place electrodes onto patient’s wrists, contacts inside. It is also recommended to moisten the skin. A patient
should sit or lay still. You do not have to observe polarity.

Note: Sometimes, when the amplitude of R-peaks is too low, the red electrode should be placed on the right
wrist but the yellow one — on the left ankle, which also has to be moistened very well.

Attention! Please follow these reduce noise during the ECG registration:
a) patient’s arms have to be relaxed and lay still.
b) there should be nobody else in 1.5 — 2 meters around.

c) do not place the remote module near sources of magnetic and electrical fields (TV-Sets, old models of com-
puter displays, etc.)

d) patient should try to be in most comfortable and relaxed position. It is NOT recommended to disturb a pa-
tient by talking or to demonstrate a computer display with ECG being recorded.
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6.2. ECG Recording

1. Click to select a patient on the left panel. The selected patient’s name will be colored yellow. Press the “REC”
button to start recording the ECG.

B LOCAL i DATE TIME DUR. RR
é—DEMO (L 1 08.09.2003 15:20:00 05:12 298/1

LSmith J.

2. The “ECG Registration window will open

] ECG from the I standard lead: TIME: 00:00 STATUS: READY
o, MR,
195
IPDLARITY.
l GRAPHS l
0:00 oo 002 003 04 035
l 1001300 I
RHYTHMOGRAM 0/0 PQRST
l START l 2
l RECORD. e
l RESET l 1o
l HELP l e
0
i ES 50 5 100
HYSTOGRAM SCATTEROGRAM SPORT LEVEL
300
250 1,25 0 10 20 30 40 50 60 70 80 90 100
- 108 b
150 085
€D D4
: L+ *[o 7
04 0B 08 10 12 14 18s 04s 0B 08s 10:s 125 g
& Ifl"
S n ,age: 18 now :23.04.2007 14:13:44 Patient: Smith Joh

3. Press “START” button. The ECG signal will appear in the upper window.
If no signal appears — see “TroubleShooting”

4. Before starting to record you have to achieve stable ECG signal in which precise R-peaks are marked with
vertical markers. Follow these steps to do it:

a) Choose positive polarity of the ECG by pressing the “POLARITY” button

Positive polarity Negative polarity

|
|
1:05 1:08 1:07 1:08 1:08 245 246 246 247 248

b) Establish appropriate scale by AL regulator

Source signal Scaled signal

= MR e

™ T2 713 714
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¢) Remove all noises.

There are 3 types of noises:

Some people are walking near — there
should be nobody in 1.5-2 meters around.
'Jkﬁ\) MM Patient moves his hands — patient hand
\‘}\ /\ should be still.
a0z 803 9:04

.00 201

e

Be contact between electrodes and patients
skin — moist the skin and clean the elec-

WWM trode’s contacts.

1449 14:50 14:51 14:52 14:53
No contact between the electrodes and the
remote module. Check the lead cable.
Remote module’s batteries are off — charge
the batteries.

1619 16:20 16:21 16:22 1623

‘\HH ' H ' H Incorrect device type selected. Please select
“Omega 7.1” device (6.3.3).
0:.05 0:.06 o7 008 0:09 10

Note: Sometimes, when the R-peaks amplitude is too low or contact between electrodes and a patient’s skin is
weak, the algorithms of R-peaks extraction may do not work properly. It is recommended to move the elec-
trode from the left wrist to the left ankle — the 2" lead. (see 7.1.4.1).

13,34 13.35 13.36 13.37 13:36

5. Press “RECORD” to start recording. The “PREPARE” mode will start and after 5 seconds of countdown the
“RECORD” mode will begin working. All diagrams will be regenerated.

2 pnamiKe ECG RECORDING
‘ ECG from the | standard lead: TIME: 01:02 STATUS: RECORD
i R
NS
I POLARITYI
| GRAPHS I
1:00 101 1:02 1:03 1:04 1:05
I 100/300 I
RHYTHMOGRAM 80/3 PQRST
I START I 2
I RECORD I e
I RESET I e
I HELP. I e
e
25 50 75 100 125 150 175 200 225 250 275 300
HYSTOGRAM SCATTEROGRAM SPORT LEVEL
300
b 1,28 0 10 20 30 40 50 0 70 80 90 100
200 1.0z % %
150 08 =
100 il
063 s
0
[ | 0,45
i : | *|[ 83 7]
04 05 08 10 12 14 15s Ods O06s 03 10s 12

e \
jj{#% Patient: Smith John , age : 18, now : 23.04.2007 14:20:53




The “ECG” window
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205

205 2:08

Time from the beginning of the record
(in minutes and seconds) is shown along
the abscissa axis. The axis of ordinates
represents amplitude of ECG. Vertical
lines are marking extracted R-peaks. By

2l i) default, the scale of ECG is 25 mm/sec.

To change the scale to “12.5 mM” — “25 MM” — “50 MM” please use the "SCALE” button. Use mouse to drag the
graph along vertical and horizontal axes.

The

“Rhythmogram” window

The “PQRST” window

The “Histogram” window

130
125
100
73
a0
25
]

0g 0g 1.0

The “Scatterogram” window

-

O4c ObBc 08 10c 1.2

The “Sport level” window

This window shows the dependence of the RR-interval
duration from the number of the evaluation cycle. The
artifacts are marked with red color. Along the abscissa
axis the numbers of the evaluation cycles are shown.

i The time, in seconds, is along the ordinate axis. Rhyth-
mogram can be represented in two modes: 300 and 100

o s wn 2 s cycles. The button “100/300” is used to switch between
these modes.

This window displays a cardio-complex, relevant to an RR-interval, selected on
the rhythmogram. Blue marks are reflecting P, Q, R, S, & T peaks. Select (with
the left mouse button) the necessary rectangle of the graph to zoom in. Click
right mouse button to zoom back. Double-click left mouse button to switch to
the manual measuring mode. For gauging amplitude-time parameters accord-
ing to accepted standards it is necessary to place markers P and T of peaks on
a beginning and an end P and T peaks accordingly.

The histogram represents the chart of a relation of quantity of RR-intervals in
different intervals of their duration. Duration of RR-intervals is shown along the
abscissa axis. Axis of ordinates represents probability of their occurrence (i.e.
number of RR-intervals in the relevant gamut). Artifacts are marked with red.

R-R intervals scatterogram is a two-dimensional display of the heart rhythm,

which allows receiving the so-called “mnemopictures” characteristic of the
main types of the heart rhythm disturbances. Along the abscissa axis is the
value of RRi-interval in seconds. The ordinates axis represents the value of
RRi+1-interval in seconds. Artifacts are marked with red.

1020 30 40 50 6 70 80 %0 100

N !

This indicator displays the normalized value of the current integral index of
the functional state of the patient. The first value of the index appears after
60 intervals of record and updates every 10 intervals.
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The “Dynamics of indices of functional state” window

100% - i i i Click the & button to open this window. Colored graphs
represent changes of current indices of physical state
during the recording process: I\, B, ¢, B & ‘ealth. The
abscissa axis shows numbers of RR-intervals from 50 to
300. The first value of the index appears after 60 inter-
vals of record and updates every 10 intervals. The first
. 05 i = 5 value of the index appears after 60 intervals of record
and updates every 10 intervals.

u — level of acclimatization of cardiovascular system
E — index of a vegetative regulation

C — index of a central regulation

. — psycho-emotional state

. ealth — integral index of a sport level

6. You have to control quality of the ECG signal periodically. If any noises noticed — stop the record by pressing
the “RECORD” button, figure out the reason of noises, press the “CLEAR” button to reset the record and repeat
record by pressing “RECORD” button.

The duration of record is controlled by the number or RR-intervals indicator, which is upon the “Rhythmogram”
window [ 128 /1 (the first value is the number of recorded RR-intervals, the second value is the number of
artifacts). The record will stop automatically after 300 “clear” RR-intervals. You can interrupt the recording by
pressing the “RECORD” button.

Attention!

If a patient has obviously expressed violations of a cardiac rhythm, such as extrasystole and differ-
ent sorts of arrhythmias the calculation of metrics of a functional state will be yielded incorrectly.

Estimation of the functional state metrics and processing an ECG in all modes can be done only if
the patient does not have any violations of a cardiac rhythm!

Typical view of the “Rhytmogram”, “Histogram” and “Scatterogram” windows when the patient has cardiac
rhythm violations are shown on the pictures below:

2o 150
125
100

a0
25

05c

1] 25 &0 75100 125 150 1¥H 2000 225 3500 275 300

Fibrillation
2c 150

125 120
15c o 100
1c 75 03 AT 4
DISC “ SD DIBC -q-ll-‘:; -f ;-.

25

04c
Oc: u]
i 25 B0 75 100 125 180 175 200 225 280 275 200 0f 08 10 Od4c 0Bc 08 10c 1.2

Doubled rhythm.
7. You can leave any comments during the recording. Click mouse button on the comment string to edit it.

9. The following dialog box will appear after finishing the recording:

Dinamika *ECG Recording™ X

. e Press “Yes” to save the record.
AYE FECOND ¢

Het

10. Press “EXIT” to close the window.

Note: to quit before the end of recording you have to press “RECORD” and “START” buttons sequentially and
the press “EXIT”.
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7.SCREENING AND DIAGNISTICS

Click left mouse button to select the patient’s ECG record in the right part of the database window. The selected
record will be colored yellow. Press the “SCR” button to run the “Screening-Diagnostics” module.

DATE TIME DUR. RR
1 23.04.2007 14:26:45 03:43 299/t

The “Screening-Diagnostics” window will appear.

2 DingmiK SCREENING
ECG from the I standard lead: STATUS: 25 mmis
I SCALE .
l 1001300 .
IENCLUSIg
I PRINT l
I HELP l 000 i) 0oz 003 004 005
RHYTHMOGRAM 308/299/8/1 PQRST
23
155
13
0,53
0s
0 25 501 75 100 125 150 175 200 225 250 275 300
HYSTOGRAM SCATTEROGRAM FUNCTIONAL STATE
150 64% 65% 59% 66% 64%
125 fle .
100 1,08 ==
75 0,85 f‘-‘
£ 06s — —
= D4s| - -
o —
0 0 04: 0B 08 10: 12 A B C D SEg8T
@] hn , sex : male, age : 18, observation date : 23.04.2007 14:26:45 ** m

1. The “ECG” window

Time from the beginning of the record (in
minutes and seconds) is shown along the
abscissa axis. The axis of ordinates
represents amplitude of ECG. Vertical lines

: _i _'I ' _i are marking extracted R-peaks. By default,
205 205 206 207 208 .

- the scale of ECG is 25 mm/sec. To change
the scale to "12.5 mm” — "25 mM” — "50 MM” please use the "SCALE” button. Use mouse to drag the graph along
vertical and horizontal axis.
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2. The “Rhythmogram” window

2o T T i This window shows the dependence of the RR-interval
duration from the number of the evaluation cycle. The
artifacts are marked with red color. Along the abscissa
axis the numbers of the evaluation cycles are shown.
The time, in seconds, is along the ordinate axis. Rhyth-
mogram can be represented in two modes: 300 and 100
] 25 B0 75 100 125 150 175 200 295 250 275 300 CyCles. The button “100/300” is used to switch between

these modes. The RR-intervals counter is shown above
the rhythmogram[ 309730049 It represents: total amount of recorded RR-intervals, number of “clear” inter-
vals and number of artifacts. Click left mouse button to select an RR-interval. Selected interval will be colored
yellow and the “ECG” window will display the corresponding part of a cardio signal.

3. The “PQRST” window

This window displays a cardio-complex, relevant to an RR-interval, selected on the
rhythmogram. Blue marks are reflecting P, Q, R, S, & T peaks. Select (with the left
mouse button) the necessary rectangle of the graph to zoom in. Click right mouse
button to zoom back. Double-click left mouse button to switch to the manual mea-
suring mode. For gauging amplitude-time parameters according to accepted stan-
dards it is necessary to place markers P and T of peaks on a beginning and an end
P and T peaks accordingly.

4. The “Histogram” window

150 150 150
125 - 125 125
100 - 100 100
75 - 75 75
50 - 50 50
25 - 25 25
B i - i
08 1.0 0 08 10 0g 04 10
A B C

The histogram represents the chart of a relation of quantity of RR-intervals in different intervals of their dura-
tion. Duration of RR-intervals is shown along the abscissa axis. Axis of ordinates represents probability of their
occurrence (i.e. number of RR-intervals in the relevant gamut). Artifacts are marked with red. Histogram's step
is 0.04 sec. Gamut of the histogram's basement is between 0.32 & 1.64 sec. In the state of a vegetative equili-
brium columns are centered and the highest one (Moda) is between 0.7-1.0 sec. (fig. A). Columns are essen-
tially biased to the left and the histogram's basement is not so wide (fig. B) in case of influence of the sympa-
thetic department of the vegetative nervous system. And vice-versa in case of para-sympathetic influence (fig.
C).

5. The “Scatterogram” window

126 . e ] 1,2c
1,00 } 1 | 1.0c | } ! { 1,06
08c 0‘5"": 08c F 0,50
0,60 L 1 { (= 1 i 06c
04c . 04 04c [
D4c 0OBc 08c 10: 120 Odc OFc 08c 1.0c 1ic D4c DBz 0B8c 10c 12
A B Cc

R-R intervals scatterogram is a two-dimensional display of the heart rhythm, which allows receiving the so-
called “mnemopictures” characteristic of the main types of the heart rhythm disturbances. Along the abscissa
axis is the value of RRj-interval in seconds. Axis of ordinates represents the value of RRi:;-interval in seconds.
Artifacts are marked with red.

Uniform distribution (fig. A) means and equilibrium in the vegetative nervous system state. Higher density of
the scatterogram “cloud” and it's biasing towards the bottom left corner (fig. B) means the predominance of the
sympathetic department of the vegetative nervous system. And considerable straggling of points of scattero-
gram and biasing to the right (fig. C) speak about predominance of influences of a vagus nerve on a sine node.



6. The “FS Chart” window

This diagram show normalized values of index of a physical state.

55% 66% 70% 71% 65%

A B C D HEALTH

— level of acclimatization of cardiovascular system
I — index of a vegetative regulation

C — index of a central regulation

l — psycho-emotional state

- — integral index of a functional state

7. The “Dynamics of indices of functional state” window

100% -

a0 100

8. “Semaphore”

24

Double-click left mouse button upon the

ing process:

from 50 to 300.

150 200 250

Colors of the “semaphore” correspond to different levels of functional state:

histogram graph to open this window. Co-
lored graphs represent changes of current
indices of physical state during the record-

é, E C, . & .ealth. The ab-
scissa axis shows numbers of RR-intervals

NORMAL FUNCTIONAL STATE. HIGHER ACTIVITY.

NORMAL FUNCTIONAL STATE.

INAPPRECIABLE DIVERSIONS OF A FUNCTIONAL STATE FROM A NORMAL STATE
IT IS RECOMMENDED TO REPEAT THE OBSERVATION

ABNORMAL FUNCTIONAL STATE.
FURTHER OBSERVATION IS RECOMMENDED

PRE-ILLNESS STATE. SIGNS OF PATHALOGICAL CHANGES.
CLINICAL OBSERVATION IS STRONGLY RECOMMENDED
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9. The “Conclusion” window

Indices of a physical state are shown in the upper part of the window.
These parameters were calculated using unique methods of mathematical
analysis of human biorhythms. All indices are in per cents. Computer
conclusion is giver for each parameter separately and regarding an or-
ganism's condition in common.

wal
motirnal ol
pammatar

24-hours forecast of changes of level of psycho-emotional and physical
activity of a patient is given in the bottom part of a window.

- — levels of psycho-emotional and physical activity are high; op-
timal adaptation;

“Yellow” — medium activity levels; normal adaptation;

— low activity levels; low adaptation;

Use | cursor key or PgDn key to switch to the second page; use 1 or
PgUp to return to the first one.

Indices of a heart activity are shown on the second page of the window. These indices are calculated using
standard methods of the variation analysis of the heart rhythms. Normal values of each parameter are shown
to the right and a text conclusion regarding current state is shown below.

Coefficient of vegetative equilibrium (AMo/AX) shows relation between
activity of the sympathetic and para-sympathetic departments of vegeta-
tive nervous system.

Index of adequacy of processes of a regulation (AMo/Mo) reflects cor-
respondence between activity of a para-sympathetic department of ve-
getative nervous system and leading level of operation of the sinus node.

Vegetative Index of a Rhythm (VIR=1/Mo*AX) allows to evaluate ve-
getative balance from a point of view of an estimation of activity of an
independent contour of a regulation. As this activity grows (VIR decreas-
es), then the vegetative balance biases to the predominance of the para-
sympathetic department of the vegetative nervous system.

Stain Index (SI=AMo/2*AX*Mo) of the regulation systems reflects a
o0y 1525 level of centralization of a control of the heart rhythm.

The central part of the window is intended for entering the medical conclusion and name of a doctor. Click on a
field to enter the information. This data will be saved and used while printing the report.

Click left mouse button on any place of the window of hit “ECS” key to close the window.

10. The “Print” button

Pressing the “Print” buttons completes the full observation report which includes all current elements of win-
dow. Thus, it is recommended to choose the interesting ECG fragment, scale it, place all markers and calculate
the PQRST-complex parameters before starting to print.

After completing the report, the window “Print Server” will appear.

.. Dinamika - Print server, |:||E|fg|
File Help
BEl+ - &

Application Initials Page count Diate of creation
Scresning Srnith Jobin 23.04,2007 15:42:04

Ready M

Use “ZOOM” button to preview.
Use “PRINTER” button to start printing.

Use menu “File” -> “Printer Settings” to configure parameters.



8. DYNAMICAL MONITORING AND FORECAST
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The mode of dynamic observation is applied at nonsingular (two and more) surveys for comparison purposes of
exponents of a physical state of the patient. In this mode all discharged records an ECG are handled (excluding
artifacts), for which the pretreatment was yielded.

Choose a patient using mouse. The name of a selected person will be colored yellow. Select several ECG record
in the right part of the database window. Press “DYN” button to run this module.

DINAMIKA
SPORT

E-DEMO (2
Smith J.
Volkodav M.

DATE
1 16.01.2003
2 23.01.2003
3 30.01.2003
4 06.02.2003
§ 13.02.2003
6 15.05.2003
7 22.05.2003
8 29.05.2003
9 05.06.2003
10 19.06.2003
11 02.07.2003
12 10.07.2003
13 14.08.2003
14 21.08.2003
15 28.08.2003
16 04.09.2003
17 11.09.2003
18 18.09.2003
19 25.09.2003
20 09.10.2003
21 13.11.2003
22 01.12.2003
23 25.12.2003
24 15.01.2004
25 22.01.2004
26 29.01.2004

A7 AL A Anna

TIME

9:51:00
10:44:00
10:29:00
10:00:00
13:13:00
10:27:00
11:06:00
10:42:00
11:55:00
10:08:00
11:53:00
10:15:00
11:13:00
10:34:00
9:29:00
10:47:00
10:12:00
10:27:00
10:16:00
15:50:00
11:31:00
11:48:00
9:55:00
12:55:00
11:25:00
11:54:00

1n.ci.an

DUR.

The “Dynamical Observation and Forecast” window will appear.

2oingmik

RR
299/3/1
300/0/0
300/0/0
296/0/4
297/0/3
295/0/5
295/0/5
298/0/2
298/0/2
298/0/2
296/8/4
297/0/3
298/0/2
293/0/7
298/0/2
299/0/1
298/6/2
295/0/5
296/0/4
300/0/0
291/0/9
300/0/0
298/0/2
296/5/4
291/0/3
291/1/3

AnE 1T

DYNAMIC OBSERVATION

COMMENT

w

T1% 8B% 62% 68%

4%

[115/71[0.27 %

PORT
SRes

TREND
0% 0% 0% 0% 0%
ARNE D

[16104.08 2003 10:47:00] |

300/238/04 |

t:Volkodav Mary , sex : female, age : 24

QENCLUSID. N Date Time
2 | 23.01.2003| 0:44:0(
l PRINT ] 3 | 30.01 2003 0:29:0(
4 | 06.02.2003] 0:00:0(
I gL l 5 [13.02.2003)13:13:00
lmﬂcnmg 6 | 15.05.2003 0:27:0(
7 | 22.05.20031:06:0(
lCHLENDlg 8 | 29.05 2003| 0:42:0(
9 | 05.06.200311:55:00
l“‘""“" 10| 19.06 2003 0-08:0(
11| 0207 2003)1:53:00
FORECAST 12 | 10.07.2003 0:15:0(
13 | 14.08 2003)1-13:00
14 | 21.08.2003 0:34:00
15 | 28.08 20039:29:00
[ 04.09 20031 0-47-0(
DYNAMICS OF THE PHYSICAL STATE
100%
a0z
B0%
0%
0%
0%
1 2 3 4
l’,' l.

T Patien

1. The "ECG records" window

In the upper-left window the list of patient's ECG records is shown. To move across this list please use Home,
End, PgUp, PgDn buttons, or a mouse. The selected record is colored red. The last record in the list is selected

by default.



27

2. The "FS Chart" window

68% 79% T4% T7% T75% Normalized values of the indices of functional state are represented on this dia-
| gram.

— Cardiovascular system adaptation level
B — Vegetative regulation index

C — Central regulation index

l — Psycho-emotional state

- — integral functional state index

A B C D HEALTH

BP
| 120.’80 Blood pressure for the selected record.
DD - Dynamic gamut (difference between maximum and minimum values of the integral index of
012 the physical state).
|0 11 .
- 0.01

3. The "Indices Trend" window

18% 35% 27% 25%  34% Press the "COMPARE" button to activate this window. It represents the difference

= — : between indices of two selected records. By default two latest records are selected.
Selecting records to compare can be done in the "ECG records" window. During com-

. - [ | | paring previous record is subtracted from the next one.

A B C D HEALTH

4. The "Dynamics of indices of a functional state" window

100% Graphs of corresponding colors
80% represent normalized values of in-
B2 - dices of a functional state: E E C,
40% . & .ealth.

0% Id numbers of the ECG records are
0%

s = 23 Shown along the abscissa axis. Up to

- 26 records can be represented in
one window simultaneously. The selected record is marked red. Moving along the graph can be done using cur-
sor keys, Home, End, PgUp, PgDn keys, or using mouse.

5. The "Health calendar” and “Health clock" windows

Jul 3 l September [ @@@ @ ®@®
Mo Tuwe Th Fr Sa Su Mo Tu we Th Fr Sa Su Mo Tuwe Th Fr Sa Su %
1 2 3 4 1 2 1 2 34»5 6 1 2 3
5 B 7 8 910N 3 4 5 B 7 8 8 o8 91011 12 13 €5 6 7 2 9 10 ®
12 12 14 15 16 17 18 1011 12 13 14 15 16 14 15 16 17 18 19 20 11 12 13 14 15 16 17
19 20 21 22 23 24 25 17 18 19 20 21 22 23 21 22 23 24 25 % 7 18 19 20 21 22 23 24 (iE) (5
‘ 26 27 28 29 30 24 25 26 27 28 29 30 28 25 30 A 25 26 2F 28 29 30 } @@@

These windows can be activated by pressing the "CALENDAR" button. Color marked dates on the calendar and
time on the clock represent date and time of observations. The color corresponds to the health level. Digital
value in the center of the clock shows the average value of the integral index of the functional state. By scrol-
ling calendar to the left one can see the history of observations and by scrolling to the right - forecast for the
next month.

6. EXPORT
This function allows to export all calculated indices to an Excel (*.xls) file.

7. Click “EXIT” button or hit “ESC” key to close the window.
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9. SYSTEM ANALYSIS

System analysis includes four stages:

1. Variation analysis of heart rhythms — evaluation of the vegetative regulation indices using methods of statis-
tic, time and spectral analysis of the heart rhythms;

2. Neurodynamic analysis — evaluation of the central regulation indices and the endocrine system state using
the neurodynamic analysis of the organism’s biological rhythms;

3. Charting of brain biorhythms — evaluation of the patient’s psycho-emotional condition using methods of
phase analysis and of brain biorhythms charting;

4. Fractal analysis — evaluation of the harmonization degree of organism’s biorhythms and estimation of the
immune status using methods of the fractal analysis.

9.1. Variation analysis of heart rhythms

Click left mouse button to select a patient’s EGC record in the right part of the window. The selected record will
be colored yellow. Press “VAR” button to run the Variation Analysis module.

B LOCAL i DATE TIME DUR. RR
é—DEMO o) 1 23.04.2007 14:26:45 03:43 299/8

LSmith J.

The “Variation analysis of heart rhythms” window will appear.

Tonamix VARIATION ANALYSIS OF HEART RHYTHMS
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1. The "Rhythmogram" window

This window shows the dependence of the
RR-interval duration from the number of
H5c | e e —t— e e S | the evaluation cycle. The artifacts are
| | marked with red color. Along the abscissa
axis the numbers of the evaluation cycles
are shown. The time, in seconds, is along
the ordinate axis. Rhythmogram can be
0 a0 100 150 200 250 an  represented in two modes: 300 and 100
cycles. The button ""100/300" is used to
switch between these modes. Above the rhythmogram the RR-intervals counter resides. This counter shows:
the total amount of RR-intervals recorded, amount of clear RR-intervals, amount of RR-intervals filtered with
1st and 2nd level filters.

2. The "Spectrogram" window

The spectral analysis is based on a physical transformation of the heart rhythm oscillations of the simple har-
monic oscillations with various frequencies. Thus the sequence of cardiac cuttings is conversed to a spectrum of
power of oscillations of duration of RR-intervals RR, frequencies, representing sequences describing dynamics of
heart rhythms, to each of which there corresponds particular density (amplitude) of oscillations. As measure of
an estimate the area, restricted curve of spectral power relevant to some particular frequency band is used.
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a) Predominance of para-sympathetic activity
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¢) Predominance of cerebral ergotropic and/or humoral-metabolic influences

3. The “Autocorrelation function” window

Click & button to activate this function. The autocorrelation function diagram is built according to the values of
a series of correlation factors between an initial dynamic series of RR-intervals and new series, obtained at se-
quential biases on one value. The steepness of wane of an autocorrelogram can be determined on value of a
correlation factor after the first detrusion (Ik). Besides the exponent Mo is entered which displays through how
much of detrusions there is a first negative value of a correlation factor. At strong connection between central
and independent contours a dynamic series RR is more organized, the autocorrelogram damps slowly and value
Ik and m0 above (fig. A). The prompt initial wane of the Autocorrelation function with the subsequent slow sig-
nal attenuation testifies to presence of confronting influences of an independent and central contour on a heart
rhythm (fig. B).
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5. “Semaphore”

. — regulation resources

Colors of the “semaphore” correspond to different levels of vegetative nervous system:
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This diagram shows normalized values of the integral indices of a vegetative regula-

Normal vegetative regulation
High function resources.

Minimal or optimal exertion of regulation systems. Good organism's
adaptation to the environmental conditions.

Moderate strain of the veget-
ative regulation system.
Normal functional resources.

State of a physical strain manifested by mobilization of protective me-
chanisms, Raise of activity of the sympatho-adrenal system and the
"pituitary bodies - paranephroses" system.

Hard strain of the vegetative
regulation system. Low func-
tional resources.

Overstrain. Lack of adaptation and protective mechanisms. Disability
to provide optimum proper response of an organism to action of envi-
ronmental factors.

Malfunction of the vegetative
regulation system. Too low
functional resources.

Malfunction of the adaptation mechanisms. Attrition of the regulation
mechanisms. Predominance of the non-specific changes.

ap ad @ d» @

Functional malfunctions of
the vegetative regulation. No
functional resources.

Premorbidal state with prevailing of particular changes.
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6. The “Conclusion” window

Y emapaa——— Indices of a heart activity are shown in the upper part of
e 0 g the window. These indices are calculated using standard
Rhythm vegetative factor 0.37 [0.25-06] methods of the variation analysis of the heart rhythms.
R e e | (B Normal values of each parameter are shown to the right
g and a text conclusion regarding current state is shown be-

low.

eoonivlicouatonTarametors Coefficient of vegetative equilibrium (AMo/A_X) shows rela-

Training level - B1 (%) 65% [60-100] tion between activity of the sympathetic and para-
Training reserves - B2 (%) 662 [60-100] . .

sympathetic departments of vegetative nervous system.

TRAININGILEVEL -4/

Statistical analysis Spectral analysis Index of adequacy of processes of a regulation (AMo/Mo)
e ey reflects correspondence between activity of a para-
— s sympathetic department of vegetative nervous system and
e e leading level of operation of the sinus node.
TP 2152
e i —— e e —— i Vegetative Index of a Rhythm (VIR=1/Mo*AX) allows to
AMao 1% m 5 evaluate vegetative balance from a point of view of an es-
HRV-indx i timation of activity of an independent contour of a regula-

tion. As this activity grows (VIR decreases), then the veget-
ative balance biases to the predominance of the para-
sympathetic department of the vegetative nervous system. Stain Index (SI=AMo/2* AX*Mo) of the regulation
systems reflects a level of centralization of a control of the heart rhythm. The normalized indices of the vegeta-
tive regulation are shown in the center of the window.

Computer conclusion regarding the vegetative regulation is blow. The results of different kinds of analysis of a
variability of the heart rhythm are shown in the bottom of the window. All analysis meet “Standards of Measur-
ing, physiologic interpretation and clinic usage of variability of the heart rhythm” by the Task Force of the Euro-
pean Society of Cardiology and the North American Society of Racing and Electrophysiology, 1996.

The medical-physiological interpretation is given below.

Statistic Analysis

RRNN — average duration of the R-R intervals. It reflects the final result of numerous regulation influences to a
sinoatrial rhythm of the usual balance between para-sympathetic and sympathetic departments of vegetative
nervous system;

SDNN — standard deviation of the NN interval. It is an integral index reflecting the variability of the heart
rhythm in common. It depends of the influences of para-sympathetic and sympathetic departments of vegeta-
tive nervous system to a sinoatrial rhythm ; Increasing or decreasing of this index shows the biasing of the ve-
getative balance to one of the vegetative nervous system departments.

CV = SDNN/RRNN*100% — Coefficient of variation. It is very close to SDNN but also helps to take 'pulse
rate' into account during analysis.

RMSSD - standard deviation of the subtraction of RR-intervals and their average value.
NN50 — amount of pairs of sequential RR-intervals which difference is more than 50 ms.

PNN5O0 — their percentage from the total amount of intervals being analyzed

Histogram Analysis

Moda (Mo) is the most frequent value of RR. It represents the dominant level of the sinoatrial node function-
ing. At sympathonia it is minimal, at vagotonia — maximal. Normal value of Moda is between 0.7 and 0.9.

Moda Amplitude (AMo) is a per cent relation of number of RR-intervals, which values are equal to Mo to the
total number of intervals. This index reflects the degree of a rigidity of a rhythm. Its normal value is about 30-
50%. The magnification AMo will testify to predominance of sympathetic influences on a sine knot and consi-
derable rigidity of a rhythm. At vagotonia this index decreases.

Variation Total Amplitude (VTA) is a result of subtraction of maximum and minimum values of the RR-
intervals (width of the histogram basement). VTA is a para-sympathetic index. As it is higher, the valal influ-
ence on a heart rhythm is more expressed. The normal values of the VTA are from 0.15 to 0.45.

HRV-index is calculated upon a histogram built with 8 ms interval, by division of the total number of analyzed
RR-intervals to frequency of occurrence of RR-intervals, relevant to a Moda.
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Spectrum analysis

HF — High Frequency: 0.15 — 0.40 Hz. Oscillations in the above frequency band are built by the para-
sympathetic department of the vegetative nervous system. The power in this frequency band is incremented
during respiration with particular frequency and depth, at cold influences. Sportsmen and well-trained people
have higher power of HF than others. Their HF power is much more than low frequency power. Decreasing of
this power means stain of the regulation heart systems, means over-training, though its excessive magnifica-
tion speaks about danger of infringement of a sinoatrial rate.

Low Frequency — LF: 0.04 — 0.15 Hz. The physiological interpretation of this index is ambiguous. It is consi-
dered, that power in this frequency band is influenced by change of tone para-sympathetic and sympathetic
departments of nervous system.

The relation between sympathetic and para-sympathetic influences is reflected by LF/HF relation When tone
of a sympathetic department increases, this index increases rapidly. And vice-versa at vagotonia. Reciprocal
changes in powers of LF and HF were observed in many cases. Essential increment of the LF power was also
observed during orthostatic probe, psychological stress, and medium physical stain. Therefore point of view
recently wide-spreads, that power in a gamut LF, as well as exponent LF/HF, can serve an exponent of activity
of a sympathetic department of vegetative nervous system.

Very Low Frequency — VLF: 0,003 — 0, 04 Hz and Ultra Low Frequency — ULF: lower than 0,003 Hz. The phy-
siological interpretation of this index is ambiguous. But there is an opinion, that the power of these frequencies
essentially increases at attrition of an organism's regulation systems.

Complete frequency spectrum (Total) — less than 0.40 Hz. It is an integral index and reflects both para-
sympathetic and sympathetic departments of an independent nervous system. Thus the intensifying of the
sympathetic influences gives the decrease of the total power of a spectrum, and the activation of a vagus gives
an inverse action. The given index is equivalent to a root-mean-square deviation and variation total amplitude.

At interpreting data of the time analysis of dynamics of heart rhythms of the sportsmen it is necessary to take
into account, that the considerable predominance of para-sympathetic influences to a sinoatrial rate is a normal
appearance for them. Therefore, the adjusting of boundaries of norm of numerical values of statistics is neces-
sary at holding survey of the sportsmen. Namely, it is necessary to expand boundary of norm to those in a
state of a moderate vagotonia at the not trained people. At the same time, values close to moderate sympa-
thonia will speak about the expressed infringement of system of a regulation of heart rhythm and drop of a re-
serve of acclimatization at the given sportsman.
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9.2. Neurodynamic analysis

Click left mouse button to select a patient’s EGC record in the right part of the window. The selected record will
be colored yellow. Press “NDA” button to run the “Neurodynamic Analysis” module.

B LOCAL i DATE TIME DUR. RR
gDEMO (1) 1 23.04.2007 14:26:45 03:43 299/
L smith J.

The “Neurodynamic analysis” window will appear.

ToinqmiK NEURODYNAMIC ANALYSIS

IENCLUSIg
I PRINT l
I HELP l

ﬁ

59% 67%

13% 61% 26%

Q_@ 1 date : 23.04.2007 14:26:45 """ Patient : Smith John , sex : male, age : 18, ins

1. The “Wave frame of an EGC signal” window - allows estimating visually the variability of different rhythms
from the PQRST-complex. In the upper-left corner the “Golden Section” parameter is shown, which is a re-
lation of the duration of the whole complex to the period of the cardio-signal. The “Golden Section” parame-
ter can vary from O to 0.62. Its normal value is more than 0.15. In pathology this value never exceeds 0.01.

2. The “Neurodynamic Matrix” window characterizes the information interaction between the heart rhythms.
Separate matrix elements correspond to different neurodynamic code exposition windows. The color of an ele-
ment defines the failure degree of the code structure. The twelve grades of the color scale correspond to differ-
ent degrees of the code structure failure, ranging from pathologic to optimal.
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3. The “Codes Histogram” window represents the distribution of neurodynamic codes according to the degree of
their structural failure. In the red field there are codes with defective structure, in the yellow field there are
codes with modified structure, in the green area are the codes, whose structure corresponds to the normal
functioning of the body.

100% 0% 0%

0% 0% 100% 0% 64% 36% 55% 45% (0%
0 &0

o 10 20 30 40 &0

Norm Norm

Hyper Activity Hypo-activity Functional disorders Pre-illness state

4. The “Energy Pyramid” window — the dynamic display of the energy balance in different control systems of the
body. The correlation between the right and left parts of the pyramid characterizes the dynamics of anabolic
and catabolic processes — the left part corresponds to the accumulation period, while the right one corresponds
to the consumption period by different organs and systems of the organism. The energy pyramid is characte-
rized by the following indices: the anabolism index, the energetic resource, the energetic balance, the catabol-
ism index. Examples of “energy pyramids” corresponding to different states of the organism are shown in the
picture below.

119 143 59 59 68 40 | g 4

i

Optimal energy Norm Lowered energy Signs o_f emacia- Emaciation
balance resources tion
5. The “CR Diagram” window
70% 57%, This diagram represents the normalized values of integral indices of the central regu-

lation:
— compensation level

B8 - compensation resources




6. The “Conclusion” window

Hystogram of codes

Codes with normal structure 26%
Codes with modified structure B1%
Codes with braked structure 13%

Energy pyramid

Energy level

Energy balance

Energy exchange:
Energy restoring
Energy spending

Integral parameters
Cl - energy level 59%
C?2 - energy reseves 67%

Conclusion

ENERGYILEVEL -4

[50-100]
[0-60]
[0-10]

[150-600f]
[10-25]

[ 50 - 300 ]
[50-300]
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In the upper part of the window you can see the relations between the
neurodynamical codes and normal, changed or broken structure
(normal limits are shown in the brackets).

The indices of the power resources are shown in the middle part of the
window. The integral indices of the central regulation are below. All
values are normalized and shown in per cents. Normal values are
shown in brackets.

The conclusion regarding state of the central regulation mechanisms includes 5 variants:

NORMAL CENTRAL REGULATION. SUPERACTIVITY OF THE REGULATION SYSTEM.

NORMAL CENTRAL REGULATION. NORMAL ACTIVITY OF THE REGULATION SYSTEM.

NORMAL CENTRAL REGULATION. LOWER REGULATION ACTIVITY.

SIGNS OF MALFUNCTION OF THE CENTRAL REGULATION MECHANISMS.

MALFUNCTION OF THE CENTRAL REGULATION MECHANISMS.

Hit “ESC” key of left-click mouse button on any place on the “Conclusion” window to close it.

Press “EXIT” or hit “ESC” to close the “Neurodynamic Analysis” module.
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9.3. Charting of brain biorhythms

Click left mouse button to select a patient’s EGC record in the right part of the window. The selected record will
be colored yellow. Press the “EEG” button to run the Brain Biorhythm Charting module.

B LOCAL i DATE TIME DUR. RR
é—DEMO ) 1 23.04.2007 14:26:45 03:43 299/¢

L smith J.

The “Brain Biorhythms chart” window will appear.

2oinamix BRAIN BIORHYTHMS CHART

¥ SPECTRUM

M 015 66% 57%
o1
0,05
o

I PRINT l
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I HELP l
SPLINE MAPS OF BRAIN ELECTRICAL ACTIVITY
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t@] . sex : male, age : 18, observation date : 23.04.2007 14:26:45 **" Patient : Smit
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1. The “Phase Spectrum” window

Colors of the spectrum correspond to different rhythms. The width of sectors is defined according to the mod-
ulation indices of the correspondent parts of the spectrum. The maximum colors mean normal activity. In case
of functional and pathologic malfunctions of an organism the level of phase portrait saturation decreases rapid-

ly.
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2. Frequency spectrum.

The spectral power is calculated for gamut a delta, theta, alpha, betal- and beta2- rhythms.

015

IRV R OE RN

delta theta alpha betal beta2 delta theta alpha beta] beta2 delta theta alphiz betal betal
Hyper activity Normal activity Hypo-activity

3. Spline maps are two-dimensional representations of the central nervous system biorhythms in the functional
spaces of the brain, and characterize integral activity of central nervous system in these spaces. The brain
functional spaces are formed discreetly in the periodically repeated spans of time, and are built in the brain cel-
lular structure by the neuron ensembles, which are activated at the moments defined by the periods of their
refractivity.

The spline-map is built on results of an interpolation of the amplitude values of | §-§ 0-8 -8 B-8
common brain rhythms compared to each other. These maps are templates of
probabilities of shifting of basic rhythms in brain’s space.

0-8 0-6 o-0 B-6

d-a 6-a o-o B-a
5-p 6-p a-p p-p

The following figure represents the topographic map of the shifting template which shows the probabilities of
shifting of basic rhythms.

Delta | Tetta | Alpha | Beta
£ 83| 54 | 32|91
g 40| 67| 83 | 94
g 5969|6271
£ 82 | 68 | 9.0 |11.2

Topographic map of the shifting template

The charting mode is intended for monitoring and virtual visualization on the screen of the maps with power
spectrums of the brain biorhythms. The set of spline cards completes the visual analysis of a recorded total bio-
electric signal of the central nervous system, and enables one to evaluate the space changes in the brain bio-
rhythms' activity on 8 maps of power spectrums simultaneously. This makes it possible to locate the beginning
of the activity growth of any rhythm, observe solitary flashes of biorhythms' activity, generalized in different
brain spaces, and to analyze the biorhythms' power and frequency asymmetry.

The consecutively completed set of the spline maps corresponds to different functional spaces of the brain, and
their colors are conditioned by different levels of the electric activity in the brain. The color scale of activity is
given on the right-hand side of the window.
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4. The “Control Diagram” window

T1% T2% This diagram shows normalized values of the integral parameters of control:

= — self-regulation level

__! - — Self-regulation resources

D1 D2

5. “Semaphore”

Colors of the “semaphore” correspond to different levels of a psych-physical condition of an organism:

PERFECT PSYCHO-EMOTIONAL STATE. HYPER ACTIVITY.

GOOD PSYCHO-EMOTIONAL STATE. NORMAL ACTIVITY.

NORMAL PSYCHO-EMOTIONAL STATE.

NERVOUS STRAIN AND SIGNS OF WEAKNESS.

NERVOUS STRESS AND SIGNS OF DEPRESSION.

DA DABIBID

6. Conclusion.

In the upper part of the window you can see the relations between the

[0-25%] neurodynamical codes and normal, changed or broken structure
[10-40% ]

Power of brain rhythms
Delta - 0-4Hz 3
Teta 4-8Hz 2

4.
2. - . .
Alpha 0-13Hz 143% [20-70%] (normal limits are shown in the brackets).
8.8% [10-80% ]

Beta . 13-25Hz 2
The indices of the power resources are shown in the middle part of the
Integral parameters

ot . - - window. The integral indices of the central regulation are below. All
-regulatian level B66% | [60--100% ] N A

D2 -regulation reserves 57% [60-100%] values are normalized and shown in per cents. Normal values are
shown in brackets.

Conclusion

PSYCHO-EMOTIONAL STATE!- 4

Hit “ESC” key of left-click mouse button on any place on the “Conclusion” window to close it.

Press “EXIT” or hit “ESC” to close the “Brain biorhythm chart” module.
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9.4. Fractal analysis of the organism's biorhythms

Click left mouse button to select a patient’s record in the right pane of database window. The selected record
will be colored yellow. Press the “FAB” button to run the “Fractal Analysis” program.

B LOCAL i DATE TIME DUR. RR
é—DEMO o 1 23.04.2007 14:26:45 03:43 299/t
LSmith J.

The “Fractal Analysis” window will appear.

Toinamix FRACTAL ANALYSIS

l PRINT .
l HELP .

A Patient : Smith John , sex : male, age : 18, observation date : 23.04.2007 14:2¢€

The fractal analysis is intended for the evaluation of the harmonization degree of biorhythms at different control
levels and for definition and forecast of sporting form index for a relatively long period (up to 10 days).

The fractal portrait — in the center — is formed by the biorhythms of an examined patient.

In windows - there are standards corresponding to different harmonization degrees of the biorhythms
ranging from the maximum window to the minimum window .

The harmony of biorhythms at all levels of control testifies to high energetic resources and an optimal energy

balance, windows - .
A partial disharmony in biorhythms at certain control levels is seen in fractal portraits - .

A decrease of energy resources and changes in energy balance are characterized by the bio-rhythms' dishar-
mony, windows -

A complete emaciation of energy resources is shown in the fractal portraits of windows - .

If the fractal index is more than integral index in the “express-diagnostics” mode, then the health stat will im-
prove, otherwise — it will be worse.



40

10. MONITORING

This mode is intended for ECG registration and real-time monitoring of the functional indices. Such monitoring
can be very helpful for the express control of patient’s condition in the following cases:

- evaluation of the anesthesia depth;
- evaluation of the effectiveness and dosage of physiotherapeutic procedures;
- express-control of any kind of non-traditional therapies: stylostixis, bioreverberatory therapy, etc.

The only limiting factor is the condition of ainesia of the patient during a monitoring.

10.1. Recording

1. Left-click mouse button on the patient’s name in the left window to select a patient. The patient’s name will
be colored yellow. Press the “MON” button to run the Monitoring program.

B LOCAL i DATE TIME DUR. RR
SDEMO (1) 1 23.04.2007 14:26:45 03:43 299/8/1
Lsmith J.

MONITORING
, ECG from the | standard lead: img:  00:00 STATE: READY
N,
l START l
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0.00 om 0.02 0.03 0.04 005
I RECORD'
RYTHMOGRAM 0/0 SELFREGULATION
I MARK l %
0 10 20 30 40 50 60 70 80 90 100
I RESET l 15 *
1c
l PAUSE l
0.00%
lmmzel Lo
e
HELP. 25 50 75 100 125 150 175 200 225 250 275 300
HYSTHOGRAM SCATTEROGRAM SPORT LEVEL
3001
50 1,20 0 10 20 30 40 50 60 70 80 90 100
500 1,00 L
150 080
100 e 0.00%
S D4c
: | “l[ o ]
04 06 08 10 12 14 16c O4c 0Fc 08 1.0c 1.2: '
>
7/ - n
' t: Smith John , age : 18, today : 23.04.2007 16:07:23 Patient

3. The “START” button. The ECG signal will appear in the upper window.
If no signal appears — see “TroubleShooting”

4. You have to achieve the steady signal before staring the recording. There must be clear R-peaks marked
with vertical markers. See 6.3.4.
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5. Press the “RECORD” button to start recording. The mode selecting dialog will appear.

Select record mode

M onitoring

Record ECG (300 RR)

The “Monitoring” mode is intended for permanent ECG registration. Only values of RR-intervals are recorded
— the “Rhythmogram”. The cardio signal will not be saved. Use the special program “Analysis” to process results
of recording. You can also place special markers to distinguish beginning and end of different procedures. Press
the “PAUSE” button to stop recording temporary. Press it again to proceed recording. Duration of the “Analysis”
program has no limitations.

The “ECG Recording (300 RR)” mode — the ECG registration is also permanent, and the signal is saved in
blocks of 300 RR-intervals, which allows recording several consequent blocks (one after another). Then record-
ed data can be researched using different system analysis methods.

The “Self-Regulation” window

This indicator shows the normalized value of the self-regulation index. It
0 10 20 30 40 50 60 70 £0 90 100 represents the “Vegetative Homeostasis” — the organism’s ability to

\ 4 adapt to the environmental conditions.

0.00%

The “Functional State” window

This indicator shows the normalized value of the current functional in-
0 10 20 30 40 50 60 70 £0 90 100 dex. The first value is shown after 60 counts from start of the recording

\ 4 and is updated every 10 counts.

0.00%

The “Dynamics of indices of functional state” window

100% " " g Double-click left mouse button upon the histogram graph
05 == to open thi_s v_vindow. Colo_red graphs rgpresent changes
S of current indices of physical state during the recording

e process. The abscissa axis shows numbers of RR-
10 ; ¥ intervals. The first value is shown after 60 counts from
A T T T T start of the recording and is updated every 10 counts.

0% L L L
a0 100 150 200 250

6. You have to control quality of the ECG signal periodically. If any noises noticed — stop the record by pressing
the “RECORD” button, figure out the reason of noises, press the “CLEAR” button to reset the record and repeat
record by pressing “RECORD” button.

The duration of record is controlled by the number or RR-intervals indicator, which is upon the “Rhythmogram”
window [ 128 /1 (the first value is the number of recorded RR-intervals, the second value is the number of
artifacts). The record will stop automatically after 300 “clear” RR-intervals. You can interrupt the recording by
pressing the “RECORD” button.

Attention!

If a patient has obviously expressed violations of a cardiac rhythm, such as extrasystole and differ-
ent sorts of arrhythmias the calculation of metrics of a functional state will be yielded incorrectly.

Estimation of the functional state metrics and processing an ECG in all modes can be done only if
the patient does not have any violations of a cardiac rhythm! See 6.3.7.
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7. If the patient’s blood pressure was measured before the ECG registration — it can be entered in the conform-

ing window in the right-bottom corner of the window: Click on the field to enter the values. Use
“Tab” key to switch between fields.

8. You can leave any comments during the recording. Click mouse button on the comment string to edit it.

9. The following dialog box will appear after finishing the recording:

Dinamika “ECG Monitoring™ x

. o Press “Yes” to save the record.
3YE FECOND ¢

10. Press “EXIT” to close the window.

Note: to quit before the end of recording you have to press “RECORD” and “START” buttons sequentially and
the press “EXIT”.

11. After closing the “Monitoring” window the right part of the display will contain the string with the number,
date and duration of the saved record..

10.2. Analysis

This mode is intended for processing data recorded during the ECG registration in the “Monitoring” mode. It can
also process records imported from the “Aelita” system.

Double-click on an ECG record to run the analysis program.

The “Monitoring-Analysis” window will appear.

Tomamik MONITORING - ANALYSIS

RHYTHMOGRAM  91/89/2/0
300/600 [« (]
2c
Eucwsm!
1,

l EXPORT .
l HELP .

25 50 5 100 125 150 175 200 225 250 275 300
FS1DIAGRAM  RR 33 ..90 pin FS2 DIAGRAM RRO .. 59

A B C D Sigs" e 89 A B C D skesr = 86

DYNAMIC OF FUNCTIONAL STATE PARAMETERS
100%

B0%.
B0%.

0% PR

20%

0%

jg;;;/ 08 *** Patient : Smith John , sex : male, age : 18, observation date : 23.04.200

Use the scroll bar in the upper part of the rhythmogram to choose the part of the ECG signal you a going to
investigate. The diagram of the dynamics of the functional indices updates simultaneously.

You can select a part of the rhythmorgam by dragging a mouse. The length of the selection must be more than
57 RR-intervals. Release the mouse button to calculate all indices of the selected part. The diagram to the left
will show the results of calculation.
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11. CONTROLLED RESPIRATION IN THE “BILOGICAL FEEDBACK” MODE

The program of controlling the respiration in the biological feed-back mode is used for correction psycho-
emotional and physiological state after physical and mental loads, in stressful situations, at appearance of indi-
cations of fatigue, for rising efficacy of medicines and medical procedures. The regular respiratory gymnastics
under this program allows essentially to increase the basic parameters of health and, first of all, energy re-
sources of an organism and parameter of immunodefence.

Besides, the controlled respiration program can be used as an active test of organism’s functional resources.
Please taka 5 min. pause before repeating the ECG registration after finishing the respiration session.

Order of work:

1. Complete a “background” ECG registration.

2. Left-click on the just made ECG record to select it and press “BFB” to run the “Controlled Respiration”

program.

3. Breathe according the rhythm and the amplitude of the “breathing sphere” keeping all pauses precise-
ly. The depth of respiration must correspond to the size of the sphere: the sphere is bigger — the inspi-
ration is deeper, the sphere is smaller — the expiration is more completely. The duration of this session
is about 5 minutes.

Caution! Each patient have to breathe according to his own, unique “breathing sphere” which is cal-
culated based on the ECG, recorded exactly before the breathing session. The respiration controlled
by another’s sphere or by sphere recorded earlier is strongly prohibited.

(@) Omera-M2 "k 10l | 2 Omera-Mz “[ib — | [m] ll 2 Omera-M2 Ak — |E||L|
23/30 Maysa 23730 Baox 23730 Baox
12 01:48 15 02:07 17 02:25 2 00:15
o =] o =] ] 10| x| @) Omera-mM2 “flb o [=] 3]
23730 Buigox Bogox 23430 MNaysa
10 01:27 5 00:43 [ 00:54 7 01:04

Note: to change the display mode of the sphere you have to right-click in the left database pane and
switch on/off the “Enable 3D Breath” item.

B LOCAL
E-DEMO

(1) Groups

Patients

DATE
123204 2007 14:26:45
3

From ARCHIVE

Enable netwotk

v Enable 3

TIME DUR. RR
03:43  299/8
16:16:08 0L:03 Mor

»




12. WORKING WITH DATABASE

12.1. The “Card-Box” window

5 LOCAL
B-DEMO (1)

DINAMIKA
SPORT

Left part of the window will display the list of groups of patients.

! 1 23.04.2007 14:26:45 03:43 299/8/1 @D
2 23.04.2007 16:16:08 0L:03

COMMENT

The B symbol means that the group is open — the list of the patients is shown.

The E& symbol means that the group is closed.

Double click on the name of group or single click on the /B8 symbol to open/close the group.

The number of patients contained in the group is show to the right of the group name.

The group without any E3 / B symbol is empty.

The list of patients is alphabetically sorted alphabetically. The selected patient name is colored yellow.
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The right part of the window represents the list of the ECG’s of the current patient, sorted by the date of obser-

vation.

All functional buttons are in the upper string of the window:

-—RE—(-:— - ECG Registration

@ - Screening-Diagnostics

@ - Dynamic Observation and Forecast
E - Variation Analysis of Heart Rhythms
@ - Neurodynamic Analysis

E - Charting of Brain Biorhythms
@ - Fractal Analysis

MON

- Monitoring
BB B Biological Feedback
E - help

E - minimize

e - close
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12.2. Working with groups

The “Dinamika Sport” system allows creating groups of patients. User can create any number of groups and use
them to store patients’ file unite by any common feature. Number of patients in one group is not limited but too
much patients in one group can reduce the speed of database response. It is recommended to store less than
100 patients’ files in one group.

The following commands are used to operate groups:
. Create new group;

. Edit;

. Delete;

. Process;

. Group Report;

. Into archive / From archive;

N~ o o0 b~ WON P

. Group from network;

12.2.1. Creating a new group

Right click on the “Card-Box” string in the left pane of the database window. Choose “Groups” -> “New” in the
pop-up menu.

B LOCA! i DATE TIME DUR. RR
hen ]
Patients ]

Fram ARCHIVE

Enable network
v Enable 30 Breath

Fill in the “Add new group” form and press “OK”.

bt -y
Name The “Notes” field is optional.
Sportsmens
Note

ak Cancel

New group will appear in the left pane of the database window.



12.2.2. Editing
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Click right mouse button on the group’s name in the left pane of the database window to open a pop-up menu.
Choose “Groups” -> “Edit” to change group’s name and notes.

1 DATE TIME

B LOCAL !
DEMO (1)
Sportsmens I

Patients 3
PROCESSIMNG of group "Sportsmens”
Group report "Sportsmens”

Fram ARCHIYE
Group "Sporksmens” to ARCHIVE

Enable network
v Enable 30 Breath

DUR. RR

e
Delete

Fill in the “Editing Group Information” form and press “OK”.

Name

Sportzmens 01

Note

Change group

OK

Cancel

12.2.3. Deleting

Click right mouse button on the group’s name in the left pane of the database window to open a pop-up menu.

Choose “Groups” -> “Delete”.

B LOCAL
DEMO (1)
Sportsmens

= DATE TIME

Patierts
PROCESSING of group "Sporksmens”
Group report "Sportsmens”

Fram ARCHIYVE
Group "Sportsmens” to ARCHIVE

Enable network
+ Enable 30 Breath

DUR.

Confirm the operation by pressing “Yes” in the “Caution!” dialog.

Note! All operations listed above can be done using

keyboard:

«Ins» - create new group, «Enter» - edit, «Del» - delete.



12.2.4. Processing
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After observation of several users simultaneously in multi-channel mode of the ECG recording using the “CRAB”
system, the processing of a group is commonly used. Such processing allows preparing the data for the group

report.

Select the name of the imported group by clicking the left mouse button. Open the pop-up menu by clicking the
right mouse button. Then left-click the item “PROCESSING of group “...”.

After finishing of the processing all data will be available for any system analysis mode.

i DATE

1
Groups ]
Patients 3

Group repork "DEMO"

From ARCHIVE
Group "DEMO" o ARCHIVE

Enable network
v Enable 30 Breath

TIME

DUR.

You can process the whole database by running this option over “Card-Box” in common.

This will process all records from the database, even records, processed earlier.

The “Group report” is used to create tables containing the observation results of all patients of a group.

B LOCAL
B-DEMO

+ Enable 30 Breath

= DATE
[ 3

Groups
Patignts 3

From ARCHIVE
BASE ko ARCHIVE

Enable network

12.2.5. «Group Report>»

TIME

DUR.

To run the report left-click to select the group name, right-click to open a pop-up menu and choose the item

“Group report <group name=".

B LOCAL
B-DEMO

i DATE
Groups ]
Fatients 3

PROCESSING of group "DEMO"

Group repark "DEMO"

Fram ARCHIVE
Group "DEMO" ko ARCHIVE

Enable netwark,
w Enable 30 Breath

TIME

DUR.
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In the “Save As...” window choose the folder and the filename of the future report and press “Save”:

CoxpaHHThb Kak E
Hanka: ||,.a SpstemMTFS [C:) j EF Ea-
|)Documents and Settings () Software
| Downloads e 50me
() Games () YTFFiles
() oldPC_data L5 WINDOWS
@Program Files @_]primer
@ Projects

Hra daina: |groupjeport
Tun aiing  |Excel 5. 7 [xls] - Otrera

Please select the period of creating records for the report and press “OK”

Group report [‘5—<|

Chooze the penad

10 minutes
“ 1 hour Cancel
£ 24 hours

" 48 hours

0 week

" Mat limited [ Allrecords

The Excel 5.7 (*.xlIs) file will be created. This file will contain: patient’s name, birth date, record number,
record date, pulse rate, and indices of functional state for all patients of a group calculated upon the last record
of the selected period.

Note! To include information from all records into the report (not only the last one), please check the “All
Records” check-box.

X
Chooze the perniod

Group report

10 minutes

Caricel

1 haur

48 hourz

~
~

24 hours
~

£ wWeek
~

M at lirited
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12.2.6. “Into Archive /7 From Archive »
The “Into archive / From Archive” operations are used to store data or to transfer it to another PC.

To add a group to the archive please do the following: click right mouse button on the group’s name to open a
pop-up menu; choose “Group “...” to archive” to complete the operation.

i DATE TIME DUR. RR
Groups 3
Patients »

(r

PR.OCESSING of group "DEMO"

Group report "DEMO"

From ARCHIYE
Group "DEMO" to AR.CHIVE

Enable network
w Enable 30 Breath

The “New Archive” windows enter the name on new archive and in the “Path” field choose the folder where new
archive should reside. Press "OK” to create new archive.

Create ARCHIVE

Marme :

Lacation : C:\Dinamika_drchive Cancel

Tom size Ore file +| [Usersizeinkb]

The default values of NAME and PATH are: “ARCH_<date>_<time>" and “C:\Dinamika_Archive”.
You can split the archive into 1.44Mb volumes in order to copy it on 3.5” diskettes.

You can add the whole database to archive by running this option over “Card-Box” in common.

To extract the group from archive do the following: click left mouse button on the “Card-Box” string to open a
pop-up menu; choose “From archive” to complete the operation.

=1 DATE TIME DUR. RR

Groups 4
Patients 3

PROCESSING of group "DEMO"

Group repart "DEMO"

Frorm ARCHIVE

Group "DEMO" to ARCHIVE

Enable network
v Enable 30 Breath
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Select the folder containing the archive and press “OK”

Oanka: ||,a SystemM TFS [C:) j =k EB-
(5 Documnents and Settings () Software

|23 Downloads & 5ome

() Games [V TFFiles

[CDoldPC_data [ WINDOWS

@Program Files

ﬁ Projects

Tun painoe: | P aiine APHMEA [ "z ) - Otrera

12.2.7. Group from network

If there is another PC on the network on which “Dinamika Sport” software is installed you can browse the
groups stored on this remote PC in the database window. To enable this opportunity you have to open the pop-
up menu by right-clicking in the database window and switch on the “Enable network” item.

B LOCAL i DATE TIME DUR. RR
Groups »
Patients »

PROCESSIMG of group "DEMO"
Group repork "DEMO"

From ARCHIVE
Group "DEMO" ko ARCHIVE

Enable network
v Enable 30 Breath
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12.3. Working with patients’ files

The following commands are used to operate patients’ files:
. Patient search;

. Add new patient;

. Edit patient’s data;

. Copy/Move to other group;

. Delete;

. Processing;

N o g~ WN P

. “Into archive /From archive”;

12.3.1. Search Patient
To find a patient you can look through all groups or use a quick search by the name of a patient.

To see the list of all patients of a group just click on the symbol EF near the name of the group or double-click
on the group name. Look through the list to find a patient.

S LOCAL - DATE TIME DUR. RR  PS COMMENT
104022004 10:28:00 04:28 207/3/3 @D

E-DEMO  (9)
—Amelin E. A.
—Bainov P. V.
[Bakunina D. K.
FBogdanov D. V.
—Bogolubskiy I. A.
Borodin A. A.
[-Smith J.
—Vajenin V. 1.
—Volkodav M.

DINAMIKA
SPORT

To use a quick search just click in the database pane (left side of the window) and type the name of a patient.
Use Alt+Shift or Ctrl+Shift to switch between languages. Press and hold Shift for capital characters.

B LOCAL - DATE TIME DUR. RR Ps COMMENT
& DEMO ©) 1 04.02.2004 10:28:00 04:28 297/3/3 @D

—Amelin E. A.
—Bainov P. V.
[Bakunina D. K.
FBogdanov D. V.
—Bogolubskiy I. A.
Borodin A. A.
[-Smith J.
—Vajenin V. 1.
—Volkodav M.

DINAMIKA
SPORT

BOGO)|
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12.3.2. Adding new patient

To add new patient to a group do the following: click right mouse button on a group’s name to open a pop-up
menu; choose “Patients” -> “New”.

= DATE TIME DUR. RR
Groups
Patignts
PROCESSIMNG of group "DEMO"
Group report "DEMO"

Fram AR.CHIVE
Group "DEMO" to ARCHIVE

Enable network
v Enable 30 Breath

Fill in the “Adding New Patient” form.

x]

Add new patient

Individual card l

Patient information chart M2

Last name: |
First name:
Middle name:
DOE:

Sex: Male - [0 years

HOME ADRESS
City: | j
District: | j

Street:

Houge: 0 A0 Apt. 0

Wiorkplace: Growith:
H/Phone: ‘wheight:

Mate: Group: |DEMD j

QK | OrtreHa | Crnpaeta |

Use “Tab” or “Shift+Tab” to switch between fields. Or use a mouse.

Fields “First Name”, “Second Name”, “Birth Date” and “Gender” are required.

Birth Date has to be entered in “DD.MM.YY” format (i.e. 17.01.45). You can also use a drop-down list.

” o«

To enter “Gender”, “City”, “Region”, "Group” please use drop-down list which are activated by j button.

Note: Our system allows importing a photo into the patient’s file. Double-click the square in the upper-right
corner of the form and choose the file with a picture. Picture should be in BMP, JPG or GIF format.

Click “OK” or press “Enter” when done.



You can also insert a patient’s photo into the observation card:
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1. If there is a Web-cam attached to the PC, the picture from the Web-cam will appear in the image area of the
“Add new patient” window. Just click on this image to save it.

Add new patient

Individual card |

Lastname:  Smith
First name: John

HMiddle name:

H/Fhone:

Mote:

DOB: Nt 16.02.2007
Sex Male -0 years
HOME ADRESS
City: [Saint-Feterburg -
District: [ B
Stieet Moskeovskos sh
House: [10 I i, 5

‘Workplace:

&

Patient information chart N2

Growth: 180
wheight, [64

Group:  [DEMO -

oK Omesa | Copasea |

2. If there is no Web-cam attached to the PC you have to insert a photo from a file by double-clicking on the
image area (in the upper-right corner of the window). Then just browse for the file containing patient’s photo.

BMP, JPG and GIF formats are supported.

OTKpBITL
Hanka: | | Omega-td2 j EF Ea-
(CDDATA =) 50und
[Help
@Images
() Library
[ License
| 5kins
QK- R P aine JPEG [ jpa) OTreHa

After filling in all required fields press “OK” and confirm entered information by pressing “Yes” in the dialog

window.

The string with the patient’s name will appear on the database pane.



12.3.3. Editing Data

Click right mouse button on a patient’s name to open a pop-up menu. Choose “Patients” -> “Edit”.

B LOCAL i DATE TIME DUR. RR
£ 1 23.04.2007 14:26:45 03:43  299/8/
=

blzrfo . @ 2 23.04.2007 16:16:08 101:03 MON
Borodin A. A.
Smil  croups » |
Mew
. N Caopy
PROCESSIMNG patient “Smith J.
Move
Delete

From ARCHIVE
Patient "Smith J." to ARCHIVE

Enable network
v Enable 30 Breath

The window “Modify patient information” will appear.

Modify patient information rz|
Out-patient observations I Computer observations ] Conclusion ]
Indivvidual card l Diagnozes ] Observations tool ] Advices of the experts ]
Patient information chart M2
Last name:
First narne:
Middle name: F
DOB: Cp 28.02.2007
Sex I ale - 0 years
HOME ADRESS
City: | j
District: | j
Street:
House: [0 /0 Apt. |0
Wworkplace: Growth:
H/Phaone: ‘wieight:
Miote: Group: | J
ak. | OtheHa | Crpaeka |

Besides the “Individual card” of the patient this window contains six additional tabs:
Diagnoses

Observations tool

Advices of the experts

Out-patient observations

Computer observations

Conclusion

To switch to the desirable tab just click on its name.
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12.3.4. Copying/Moving to other group

Click right mouse button on a patient’'s name to open a pop-up menu. Choose “Patient -> “Copy” (or “Move”).

OCAL 1 DATE TIME DUR. RR
DEMO ) ! 1 23.04.2007 14:26:45 03:43  299/8/
. 2 23.04.2007 16:16:08 01:03 MON
I:Borodln A A.
Smitl  Groups v |

Dynarr Fatients

PROCESSIMG patient "Smith 1."
From &RCHIVE
Patient "Smith 1." to ARCHIVE
Enable netwark

v Enable 30 Breath

In the “Copy (Move)“ dialog choose the new group name and press “OK”.

Copying

Copy to selected group

Dipnamica

ak | Cahcel |

If such name already exists in a new group, the following dialog will appear:

Copying

Patignt
Smith John F
38 male, birth date : 28.02.2007

alieady exist,
‘what it iz necessary to make?

(% Add records to the existing patient
(" Add records to the new patient:

itk
Haohin

Yes, for all | Skip | Cancel ‘

You can either add new records to existing patient or create a new patient with the name entered in the field
below.

Press “OK” when done.
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12.3.5. Deleting

Click right mouse button on a patient’s hame to open a pop-up menu. Choose “Patients” -> “Delete”.

B LOCAL B DATE  TIME DUR. RR
L DEMO @ ! 1 23.04.2007 14:26:45 03:43  299/8/
i 2 23.04.2007 16:16:08 01:03 MON
|:Borod|n A_A.
Smith  Groups k|

Dynami Patients Mew

. . Copy

PROCESSIMNG patient “Smith 1." Edit

Delete

From &R.CHIVE
Patient "Smith 1." to ARCHIVE

Enable network
v Enable 30 Breath

9 Warning !
\_:() Patient(s) and records, connected to them,
will be deleted From BASE.
Conkinue #

Note! All operations listed above can be done using keyboard:

«Ins» - create new group, «Enter» - edit, «Del» - delete.

12.3.6. PROCESSING

You have to implement the pre-processing of a patient’s records after importing the data from the archive. Se-
lect the patient by left-clicking on his name and open the pop-up menu with the right click. Choose the item
“PROCESSING Patient <patient name="

B LOCAL B DATE  TIME DUR. RR
L DEMO @ ! 1 23.04.2007 14:26:45 03:43 299/8/
i 2 23.04.2007 16:16:08 01:03 MON
|:Borod|n A A
Smith " Groups R
Dynam|  patierts »

SING patient "Smith 1,"

Frarn ARCHIVE
Patient "Smith J," ko ARCHIVE

Enabls network
v Enable 30 Breath

After finishing of the processing all data will be available for any system analysis mode.
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12.3.7. “Into Archive / From Archive”
The “Into archive / From Archive” operations are used to store data or to transfer it to another PC.

To add a group to the archive please do the following: click right mouse button on the patient’s name to open a

pop-up menu; choose “Patients “...” into archive” to complete the operation.
B LOCAL 1 DATE  TIME DUR. RR
& DEMO ! 1 23.04.2007 14:26:45 03:43 299/8/
2 23.04.2007 16:16:08 01:03 MON
Borodln A A
SM|th . Groups
Dynan"k‘ Patients ]

PROCESSING patient "Smith 2,

From ARCHIVE
Patient "Smith J." ko ARCHIVE

Enable network
v Enable 30 Breath

The “New Archive” windows enter the name of new archive and in the “Path” field choose the folder where new
archive should reside. Press "OK” to create new archive.

Create ARCHIVE

Marme :

Lacation : C:\Dinamika_drchive Cancel

Tom size Ore file +| [Usersizeinkb]

The default values of NAME and PATH are: “ARCH_<date>_<time>" and “C:\Dinamika_Archive”.
You can split the archive into 1.44Mb volumes in order to copy it on 3.5” diskettes.

To extract the patient from archive do the following: click left mouse button on the group string to open a pop-
up menu; choose “From archive” to complete the operation.

OCAL B DATE TIME DUR. RR
! 1 23.04.2007 14:26:45 03:43 299/8/

DEMO . 2 2 23.04.2007 16:16:08 01:03 MON
Borodin A. A.
Smith) ..

Dynamik| Patierts 3

PROCESSING patient "Smith 1.

Patient "Smith 1." to ARCHIVE

Enable network.
v Enable 30 Breath

Choose the folder that contains the desired archive file (C:\DINAMIKA SPORT_Archive by default) and press
“OK”.

All operations listed above (copying, moving, deleting, processing, export/import, archive operations) can be
applied on several patients at once. All you need is to select several patients. Selecting multiple items can be
done by the following means:

- moving mouse pointer across the patients list with holding left mouse button pressed;
- clicking left mouse button with pressed “Ctrl” key on the keyboard;
- using cursor keys (7 ¥ PgUp PgDn) with pressed “Shift” key.

Names of selected patients will be colored yellow.
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12.4. Working with ECG Records

Click left mouse button to select patient’s name. The right pane of the database window will represent the list
of ECG registrations of the selected patient, sorted by the observation date (ascending).

5 LOCAL & DATE  TIME RR COMMENT
SR B 116012003 05100 03:47 209/3/1

Enodin/AAd 3 30.0L.2008 10:29 42 300/0/0

Smith J. 4 06.02.2003 10:00: 00 206/0/4

Volkodav M. 5. 5 13.02.2003 13:13: £ 297/0/3
6 15.05.2003 10:27: 11 205/0/5
7 22.05.2008 1106 04 295/0/5
8 20.05.2003 10:42: 43 298/0/2
9 05.06.2003 33 298/0/2
10 19.06.2003 11 298/0/2
11 02.07.2003 11:58: 11 296/8/4
12 10.07.2003 10:15: 49 297/073
13 14.08.2008 11:13: 02 298/0/2
14 21.08.2003 10:34: g 203/0/7
15 28.08.2003 9:204 40 298/0/2
16 04.09.2003 10:47: : 299/0/1
17 11.00.2003 10:12: 208/6/2
18 18.09.2008 10:27: ;24 295/0/5
19 26.09.2003 10:16: 206/0/4
20 09.10.2003 15:50: X 300/0/0
21 13.11.2008 1131: 04 291/0/9
22 01.12.2003 41 300/0/0
23 25.12.2003 9:554 ;10 298/0/2
24 15.01.2004 12:55: 54 296/5/4
25 22.01.2004 11:25: H 207/0/3
26 20.01.2004 11:54:00 03:52 207/1/3

A7 AF A% ANAA TA.C1.AN AnE 1T

E 2 23.01.2003 : 300/0/0

wu

The record string includes: number of a record, date and time of observation, duration of a record, number rec-
orded of cardio cycles and number of artifacts. The “FS” column represents the level of functional state visually.
Comments are given in the right part of the string.

Records that were not processed are colored light-gray. These records have no “RR” and “FS” information and
can’t be analyzed by the system.

Incorrect records are colored red. These are too short records or records with too much noise. You have to de-
lete these records or to edit them by the “ECG Editor” program.

12-leads records are colored green. Such records can be analyzed only by the “ECG-12 Analysis” program.

Records made by the “BOS Monitoring” program are colored magenta. These records have no source ECG signal
and can be analyzed only by the “Monitoring Analysis” program.

All other records are colored blue and can be processed by any kind of analysis.

Use cursor keys, PgUp, PgDn, Home, End key or mouse to navigate through the list of records. The selected
record is colored yellow. Press functional buttons in the upper string of the window to run the corresponding
analyzing method. The “Dynamical monitoring and Forecast” (the “DYN” button) analyzes all selected records.

To enter a comment — select a record and start entering a comment using keyboard.
Double-click or press “Enter” on a selected record to start the “Screening and Diagnostics” program.

Besides, running any kind of analyzing method is available from the pop-up menu (click right mouse button on
a record).

Use the “Del” key or “Delete” command from the pop-up menu to delete selected record.



13. ECG EDITOR
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The “ECG Editor” program is intended for manual edition of the recorded ECG signal in case of too much noise
in the signal, too much artifacts or extrasyslies. This program allows placing R-peaks markers manually. It can

be started from the pop-up menu of the selected record.

== Volodchenkov A V, age ; 38, inspection date : 04.08.2006 19:30:43 - "OMEGA-M2" ECG Editor
File Calculste Edit Zoam  Help

= & Q Q i
Move graph Add label Delete label Zoom ECG 25 Zoom ECG S0 Zoom ECG 100 Reset
mmis mmfs mmjs
042 0:43 044 045 046

All RR: 300 Clear. 257 Filter 1: 0 Filter Vitta: 3

Risaidy

The edition of the ECG record is as follow:

Click right mouse button on the part of rhythmogram colored red. The upper window will display the part of

ECG needed to be corrected.

Drag incorrect markers to the exact maximum on the nearest R-peak.

You can also add markers by pressing “Add Marker”, if required. Press “Delete Marker” to erase the incorrect

marker.

Move to the next “red” part of the rhythmogram and repeat the above operations.

You can use “Move Diagram” and “Scale” buttons.

Save the record and close the window when done.



14. COMPLEX PRINT
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The “Complex print” program is intended for forming the complete observation card of a patient and printing

via any printing device.

Click left mouse button to select a patient in the left pane of the database window. The selected patient will be
colored yellow. If a patient has several records (in the right pane) select all of them in order to observe the dy-
namics of his indices. The observation card will be calculated according to the last record, but the dynamics

diagram will use all selected records.

Right-click over selected records and choose “Complex print”.

B LOCAL
SDEMO  (3)
Borodin A. A.
ESmith J.
Volkodav M. S.

DINAMIKA
SPORT

DATE TIME
! 1 16.01.2003 9:51:00
2 23.01.2003 10:44:00
3 30.01.2003 10:29:00
4 06.02.2003 10:00:00
§ 13.02.2003 13:13:00
6 15.05.2003 10:27:00
7 22.05.2003 11:06:00
8 29.05.2003 10:42:00
9 05.06.2003 11:55:00
10 19.06.2003 10:08:00
11 02.07.2003 11:53:00
12 10.07.2003 10:15:00
13 14.08.2003 11:13:00
14 21.08.2003 10:34:00
15 28.08.2003 9:29:00
16 04.09.2003 10:47:00
17 11.09.2003 10:12:00
18 1£.09.2003 10:27:00
19 25.09.2003 10:16:00
20 09.10.2003 15:50:00
21 13.11.2003 11:31:00
22 01.12.2003 11:48:00
23 25.12.2003 9:55:00
24 15.01.2004 12:55:00
25 22.01.2004 11:25:00
26 29.01.2004 11:54:00

A7 AC A% AANA TACT1.AN

DUR. RR PS
03:47 299/3/1 &
04:12  300/0/0 @D
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PROCESSING

Selet &l
Delete recard(s)

= ECG Recording
= ECG12 Recording
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= Breath
> Breath export

COMMENT

04:10
03:54
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03:52

m.ca

In the “Printing Settings” window press the “Auto All” button in order to form the report automatically. The re-

port will contain all methods of analysis.

Setup complex print

Screening

Yanation analysis
I o | | Frint
: =

=='gal [ Frirnt

=
=
Ji =

[ Print

For customization of the necessam analysis press the appropriate button,

X

Cancel

Auto

=
e
[zl

Auto for all

Different modes of analysis will appear on the screen sequentially. This process can take up to 2-3 minutes

(which depends on the hardware capabilities).
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After completing the report “Print Server” window will appear.

. \Dinamika - Print server |Z||E|fg|
File Help

R&E+ - 5|7

Application | Initials Page count Date of creation |£‘
Screening Smith John 1 23.04.2007 15:42:04 |
Ready MLIM

Press “Zoom” button for preview.
Use menu “File” -> “Printer Settings” to configure printing parameters.

Turn the printer on and press “PRINTER” button. The device will start printing and you will see the following
window.

OMET A - Cepeep nNevaT =

- | J MoaroToEeTE ByMary M HaxmuTe "OK" ANA NeYaTH CReayHIWER CTPaHHUE,

OTMEHS |

Please wait while printing the first page and move the paper from printer’s out box to inbox without inverting
the paper.

Click “OK” or hit “Enter” to print the second page.

You can also form the printing report manually by pressing sequentially icons of all required analysis methods.
Then press “Print” to send the report to the printer.
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15. USEFUL FUNCTIONS

15.1. Search patient by name

You don’t have to look through all groups to find a person. Just use a quick
search by patient’s name (or by it's part). See 12.3.1 “Search patient” for details.

15.2. Web-cam usage

If a PC has a Web-cam attached you can insert a patient’s photo into his individu-
al card.

See 12.3.2 “Add new patient” for details.

15.3. Selective report

You can create a report for patients in a group containing basic indices of pa-
tient’s health for the selected period of time.

See 12.2.5 “Group Report” for details.

15.4. Network support

If other PCs on the network have “Dinamika Sport” software installed there is an
opportunity to browse the group stored on remote PCs from the database window.

See 12.2.7 “Group from network” for details.
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16. TROUBLESHOOTING

16.1. Problems with recording

The signal of the ECG record can be missing or can be displayed incorrectly because of one of the following rea-
sons:

1. The selected device type is incorrect;
2. AC power noise;

3. Incorrect AC frequency is used;

16.1.1. The selected device type is incorrect

If a wrong device type is selected the signal looks like the following:

To solve this problem please double-click in the upper part “ECG Recording” window (in the caption area).

0

L 2 Dingmmike ECG RECORDING
i ECG from the 1 standard lead: TIME: 00:00 STATUS:  RECEVING
o,
NS
I POLARITY: I
I GRAPHS I
05 0:06 007 008 0:09 010
I 100/300 I
RHYTHMOGRAM 0/o PQRST
I START I 2
I RECORD I [
I RESET I te
I HELP I U‘SDH
Oc
0 25 50 75 100 125 150 175 200 235 250 275 300
HYSTOGRAM SCATTEROGRAM SPORT LEVEL
300
250 1,25 0 10 20 30 40 50 €0 70 BO 90 100
- 1,0 %
190 0,835
sg oss L. =
- . AD
04 06 08 10 12 14 163 Ods 06 08 10s 1.2¢ 5 165
B0
. ,;,giéﬁ Patient: Smith John , age : 18, now : 24.04.2007 11:15:52

In the “Configuration” window select the device “OMEGA 7.1 PnP(USB)” and press OK.

F

Configuration

Selected port;
| COM 1 -]
Selected device:
|OMEGA 7.1 PrP [USB] -
OMEGA 2.2 PrP [COM)

A 7.1 PrP [USE]
v Device sound

BOHz | AL Frequency
|




16.1.2. AC power noise

If there are noises in power network the signal is as follows:

MMAMMWM&WWMW

0:20 0:21 021 0:22

o

23
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This problem occurs mostly when using a notebook plugged to an AC power. To solve the problem it's recom-
mended to unplug the notebook from the AC power supply and continue the ECG recording using notebook’s

built-in batteries.

Note: If the problem occurs while using a desktop PC it’s recommended to plug a PC through an AC

filter or an UPS.

16.1.3. Incorrect AC frequency is used

If the AC frequency is incorrect the signal is as follows:

To solve this problem please double-click in the upper part “ECG Recording” window (in the caption area).

In the “Configuration” window select the AC frequency 50 Hz (for Europe and Russia) and press “OK”

y
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16.2. Database problems
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If some patients or groups disappeared from your database you have to delete the file db.swp from the working
folder of Dinamika Sport software (C:\Program Files\Dinamika\Dinamika.Sport\ by default)
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17.EXAMPLES OF DISORDERS OF CARDIAC RHYTHM
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18. MULTI-CHANNEL SYSTEM “CRAB” FOR SIMULTANEOUS OBSERVATION OF 7 PATIENTS

The system “CRAB” based on “Dinamika Medicine” device is designed for ECG recordings of up to 7 patients
simultaneously.

18.1. Delivery package

ECG-recording module. “Omega-5.0 USB” ................c.ccccceeeveeeee. 7 PCS.
Cardiograph electrodes Skintact F 9024 ..........c..cccccoevvvviinennnn, 14 pcs.
N

“‘*;N USB-hub D-Link (USB2.0) fOr 7 POItS ......ovcvvveveeercoerrieeereneeerceens 1 unit.
Mg o S ()
= { 3 .-

2 MEUICAI DAY ..o eeeeeeeee e e s esese s sees s sese s snaees 2 Wwr.
2 9 = ‘
r‘.‘.‘; »
Z 1 N

18.2. PC hardware requirements

Recommended configuration

CPU Celeron M 1,7 GHz

RAM 1024 Mb

Operation System Windows XP? Windows Vista




18.3. Plugging “CRAB” system to a PC

1. Plug USB-hub D-Link to any free USB port in your PC.

2. Plug the first ECG-recording module «Omega-5.0 USB» to the first port in USB-hub D-Link.

3. Install USB-device drivers (see 17.3.1 «USB-device driver installation»).
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4. After installation of the driver repeat the procedure described in items 3 and 4 for each six remained units of
registration of an electrocardiogram in ascending order of indexing

5. It is highly recommended to reboot a PC after drivers installation and check the “Device Manager” after-
wards. Right-click on “My Computer” icon and select “Properties” in the pop-up menu. In the “System Proper-

ties” window switch to the tab “Hardware” and press the “Device Manager” button. Select “Ports (COM & LPT)

from the list of hardware
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are no yellow questions or exclamation marks
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18.3.1. USB-device driver installation

When ECG-recording module «Omega-5.0 USB» is plugged for the first time the new device will be found by
Windows and the “Add Hardware Wizard” will be started.

1. Select “Install from a specified location” and press “Next”
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2. In the next window please deselect “Search on CD...” check-box and select “Search in the specified folder”.
Browse to the folder D:\Drivers\Omega5.drv and press “Next”
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3. Press “Continue anyway” in the following warning window
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4. Press “Finish”
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6. After installing USB device drivers the new device “USB Serial Port” will be found by the system. The proce-
dure of driver installation is the same as the above.
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18.4. The “CRAB” system usage

18.4.1. Plugging the remote modules of ECG registration

Electrodes should be applied to patient’s wrists with the contact pads facing the inner side of the hand. The ap-
propriate areas of patient’s skin should be vastly moistened with water or with physiologic saline. Patient can be
sitting or laying and should be in a calm position. An electrode with the red connector attached should be ap-
plied to the right hand. An electrode with the black connector attached should be applied to the left hand of a
patient.

Note: In some cases when the R-peak amplitude is too low, one electrode should be applied to the right wrist
and the other — to the left ankle, vastly moistened as well

Important notice! To reduce the noise during ECG recording it is necessary to follow the below
rules:

a) Patient’s hands should be still and relaxed. If a patient sits his hands should be placed over his lap. If a pa-
tient lays his hands should be placed along the body.

b) Unauthorized people should not walk within 1.5-2 meters around the patient.

¢) During recording the ECG a patient has to be in a comfortable and relaxed state. A patient should NOT be
disturbed by any talking or by demonstrating him the computer display with the ECG recording.

18.4.2. ECG recording

1. Select the group of patients in the left pane of the database window by left-clicking (the name of the group
will be colored yellow). Press “REC” button to start recording ECG in multi-channel mode.
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2. The window “Multi-channel ECG recording” will appear

3. Make sure that the ECG signal is stable for all patients before starting the recording process. R-peaks should
be well-marked with triangle marks. To achieve this you have to:

a) Choose a positive polarity of the ECG signal by pressing the button [ u

Positive polarity Negative polarity

b) Make sure that there are no noises and eliminate them if any discovered.

There can be several types of noises:

Some people are walking close to the pa-
tients — no one should walk in 1.5 — 2 me-
ters distance from the patients

Patient is moving his hands — patient’'s
hands should be relaxed and still.

Bad contact between an electrode and pa-
tient’s skin — moisten patient’s skin and
wash electrode’s contact pad.

There is no contact between electrodes and
a remote module. Check the connection ca-
ble.

810

B ) 8"05 : &7 . : .8'68 ‘ . ‘ .8'69 ‘ . ‘
“HH ' H ' H Decoding file is missing. Copy the file Hard-
ware.id from the CD folder D:\Dinamika
Medicine2.eng\Key\ into the working folder
o7 008 0:09

a04

of the software C:\Program

Files\Dinamika\Dinamica.Medicine\.
005 0:06
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Note: Sometimes, if an amplitude of the R-peak is low or if the contact between electrode and patient’s skin is
weak, the algorithm of R-peaks extraction can generate errors. It's recommended to swap the electrode from
patient’s left wrist to his left foot - standard lead #2 (see 7.1.4.1 for details).

13:34 1335 1336 1337 13:38

OMEGA-M2 "Multichannel ECG Registration™ - Dynami

4. Click EI to open a drop-down list for selecting a patient’s name.
Connection cables are numbered from 1 to 7 for easy detection which
channel is occupied by which patient.

Select patient’s name for each channel being recorded.

Bondarewva E.A.
The record will not be saved for the channel with no patient selected. Konashkova V.A.
Kozubenco P.V.
Kozubenko V.M.
Maksimowa V.F.
5. To start recording all channels simultaneously press the button Miheeva T.5.

’ Novik L.M. ~

in any window. The color of displayed signal will change
and the countdown of recorded cardio-intervals in each channel will start.

6. The quality of the recorded signal should be controlled periodically during the ECG recording process. In case
of noise in most of the channels simultaneously it's recommended to stop recording by pressing the button

’ again. The recording will be stopped for all channels. Restart the recording after eliminating the
reasons of noise. If noise is detected only in some channels it's recommended to wait until the end of recording
in other channels.

Duration of the recording is controlled according to the counter of RR-intervals (the

i . t first number represents the total number of recorded intervals, the second number —
s ﬂuﬂfﬂﬂ number of artifacts). Recording will be stopped automatically upon achieving of 300
clean RR-intervals.

PULSE:

7. Duration of recording may vary for different channels. Depending on the patient’s pulse rate it can take from
3 to 6 min to reach 300 cardio-intervals. After finishing the recording of the last channel the following window
will be displayed.

Record is successfully completed
\_"\/ for patients:

Bondareva E. A,

Press “Yes” to save recorded signals.

From the very beginning and to the end of recording process all patients should stay on their places
and should not disturb each other.

Caution!

If a patient has a fibrillation or pronounced extrasystole the estimation of functional indices will be
done incorrectly. Estimation of the functional state indices and the ECG processing in all modes can
be carried out only if a patient has no disorders of heart rate!

8. To close the “Multi-channel ECG recording” mode just press the button E
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18.4.3. Monitoring-recording

1. Select a group of patients in the left pane of the database windows. (The name of the group will be colored
yellow). Press the button “MON” to start multi-channel monitoring of the ECG.

. . . . . *. |OMEGA-M2 *Multichannel monitoring™ - Dynamica
2. The window “Multi-channel monitoring” will appear. . e e

Click EI to open a drop-down list for selecting a patient’s name. Connec-
tion cables are nhumbered from 1 to 7 for easy detection which channel is

occupied by which patient. Bondarev N.M.
Bondareva E.A.
Select patient’s name for each channel being recorded. Konashkova V.A.

Kozubenco P.V.

Kozubenko V.M.
Maksimowva ¥.F.
Miheewva T.5.
Novik L.M.

The record will not be saved for the channel with no patient selected.

3. To start recording all channels simultaneously press the button ﬂ
. ]
4. To pause the recording press

5. To stop recording press ﬂ once more. Recording will be stopped for all channels.
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