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Functional noninvasive diagnostics of human organs and systems. — .: Publishing house 

«Medical Information Agency», 2013. — 260 p.: illustration.

The monograph is dedicated to a brand new noninvasive method of functional diagnostics 
based on the analysis of radio waves radiated by organs and tissues of human body in extremely 
high-frequency band (EHF band) and carrying information on their status. The realization of the 
method became possible due to the EHF-diagnostics complex created at the Moscow Research 
Institute of Cybernetic Medicine.

The monograph summarizes the experience gained during the development of the complex, 
considers the basic ideas of its design, technical characteristics, mathematical and algorithmic 
providing, software. There is a detailed coverage of the application of the complex in clinical 
practice for screening-inspections, at the early diagnosis stages, for detection of pathologic links 
between organs and systems, for obtaining essentially new diagnostic information.

For general practitioners, functional diagnostics specialists, developers of new medical 
equipment.

22

 616-072.7:616-71
 53.6

©   . .,  . .,  . ., 
2013

©  .  «  «  
 », 2013

  .      -
    -    -
    .

ISBN 978-5-9986-0105-7

monografia_02_mia.indd   2 14.12.2012   17:04:37



 c

 . . . ,    ...............................  8
 . . . ,  -   .......... 12
   ....................................................................................................... 14
  .......................................................................................................... 16
1.     
     .......................... 28
2.  -   
 -01 ............................................................................................................ 40
3.    ............................................ 56
4.    ............................................ 72
5.    ............... 84
6.   -01    .......................107
  ......................................................................................................256
  .......................................................................................................260

Short contents

 Foreword. A.M. Shilov, doctor of medical  sciences .........................................  8
 Foreword. O.V. Betskii, doctor of physical and mathematical  sciences .......... 12
 From the authors ............................................................................................... 15
 Introduction ...................................................................................................... 16
1.  DIAGNOSTICS PROBLEMS ON BIOOBJECTS RADIATION  
 IN THE MILLIMETER RANGE ..................................................................... 28
2.  MEDICAL  EHF-DIAGNOSTIC COMPLEX DCM-01 ................................. 40
3.  PRIMARY PROCESSING OF INFORMATION ............................................ 56
4.  SECONDARY PROCESSING OF INFORMATION ...................................... 72
5.  INTELLIGENT POST-PROCESSING OF INFORMATION ......................... 84
6.  THE USE OF DCM-01 IN CLINICAL PRACTICE .......................................107
 Conclusion ........................................................................................................258
 References ........................................................................................................260

monografia_02_mia.indd   3 14.12.2012   17:04:37



 . . . ,    ..............................  8
 . . . ,  -   .........12
   ......................................................................................................14

  .........................................................................................................16

1.     
     .........................28
1.1. -       .........................................28
1.2.      
    .........................................................................32
1.3.   ,   
      ................................37

2.  -  
  -01 ....................................................................................40
2.1.        ..............40
2.2.    -  
  ................................................................................................................45
2.3.    
      .....................................................50
2.4.      
  ........................................................................................................55

3.    ...........................................56
3.1.    ..........................................................56
3.2. -   ..........................................58

4.    ...........................................72
4.1.    
   ...............................................................................72
4.2.   ................................................................76
4.3.     .........................................80

5.    ..............84
5.1.    ........................................................84
5.2.     .......................87
5.3.     ..............................92

monografia_02_mia.indd   4 14.12.2012   17:04:38



5

6.  -01    ......................107
6.1   -  .............................................107
6.2.    -01   
  ....................................................................................................113

6.2.1.  -    ..........................113
6.2.2. -     
    .....................................................................135
6.2.3.  -    
    
   ....................................................................................170
6.2.4. -     
     ...............207

6.3.  -01    ................................240

  .....................................................................................................256
  ......................................................................................................260

monografia_02_mia.indd   5 14.12.2012   17:04:38



Contents
 

 Foreword.
 A.M. Shilov, doctor of medical sciences ........................................................... 8 
 Foreword.
 O.V. Betskii, doctor of physical and mathematical sciences .............................12
 From the authors ...............................................................................................15

 Introduction ......................................................................................................16

1.  DIAGNOSTICS PROBLEMS ON BIOOBJECTS
 RADIATION IN THE MILLIMETER RANGE ..............................................28
1.1. EHF range and its use in medicine ...................................................................28
1.2. Nature and informative value of  bioobjects radiation
 in millimeter range ............................................................................................32
1.3.  Prototypes of diagnostic equipment, based on an analysis
 of biological objects radiation in millimeter range ...........................................37

2.  MEDICAL  EHF-DIAGNOSTIC COMPLEX DCM-01 .................................40
2.1.  General structure of the complex and its technical characteristics ...................40
2.2. Control of technical parameters of antenna-measuring unit .............................45
2.3. Preliminary analysis of diagnostic signals and choice
 of parameters of input transformation of information ......................................50
2.4. Task statement  of  creation of algorithmic providing  for complex ................55

3.  PRIMARY PROCESSING OF INFORMATION ...........................................56
3.1.  Basic one-dimensional characteristics ..............................................................56
3.2.  Correlative and spectral characteristics ............................................................58

4.  SECONDARY PROCESSING OF INFORMATION ......................................72
4.1.  Allocation of systematic components of spectral density ................................72
4.2.  Diagnostic characteristics .................................................................................76
4.3.  Additional types of information processing .....................................................80

5.  INTELLIGENT POST-PROCESSING OF INFORMATION .........................84
5.1.  Classi  cation problem ......................................................................................84
5.2.  Development of one-dimensional statistical classi  ers ....................................87
5.3.  Synthesis of  multidimensional neural network classi  er ................................92

monografia_02_mia.indd   6 14.12.2012   17:04:38



7

6. THE USE OF DCM-01 IN CLINICAL PRACTICE .....................................107
6.1. The peculiarities of DCM-Diagnostics realization .........................................107
6.2.  Typical results of using DCM-01 for diagnostic purposes .............................113

6.2.1. The use of DCM-Diagnostics for screening ....................................113
6.2.2. DCM-Diagnostics as initial stage of statement of the diagnosis  ....135
6.2.3. The use of DCM-Diagnostics to detect pathological 

relationships between organs and systems  .....................................170
6.2.4. DCM-diagnostics as a means of obtaining a new diagnostic 

information ......................................................................................207
6.3. The use of DCM-01 for the monitoring ..........................................................240

 Conclusion ......................................................................................................258
 References ......................................................................................................260

Contents

monografia_02_mia.indd   7 14.12.2012   17:04:38


