AS   

NEW Concept of Medical Equipment Engineering

Analysis

Analysis of the multiple of manufacturers of

- different types of analyzers -elements of first stage of complicability of medical equipment manufacturing,

- various medical equipment    -elements of second stage complicability (e.g. ultrasonic devices) of medical

  equipment manufacturing,
- complicated and expensive systems with Automated Working Places (AWR) and without them -elements of

solid medical equipment manufacturing, enables with principal opportunity of creation of (SSMME) – 

Systemotechnical Standard  Of Manufacturing of Medical Equipment

  and its future implementation in different applications:

  - medical equipment engineering itself,

  - interfaces for connecting computer and equipment into a system,

  - video-informational and other complicated medical-technical systems.

  
Future Standard provides :

- subdivision all the types of the medical equipment into technologically standardized classes by the critiria of

  technical features,

   - optimization of the price of developing, designing, manufacturing

     and service of medical equipment similar to (FAM):

Flexible Automated Manufacturing systems in machinery building.

   - with possibility to utilize units developed under SSMME as elements

     for1 constructing in the adjacent fields of application

Classes of Medical Equipment: 

        Class A - Sensors;

        Class B - Converters/Processors of Sensor Signals;

        Class C - Intellectual Interface;

        Class D - Power Formers and Actuators;

        Class E - Automated Computer Control;

        Class F - Medical Video Informational Network;

        Class G - Visualizing of Images and Texts;

        Class H - Global Medical Network;

The creation of such standard is being based on the study of highly complicated medical complex equipment (angiographical complexes, computer tomographers, video informational medical systems) which conclude all the

classes of the equipment mentioned above in the range from sensors to medical informational network.

·            CLASS A.  SENSORS 

    The opportunity exists in this class of creation of the whole range of

  matrix sensors for different fields of applications:

a) In X-ray field - system  of 2048  x 2048  pixels with the  resolution 0.15mm  with  immediate  modulation  of  TV

       image without intermediate processing and with decreasing of ray load on the patient (alternative to the technologically low-level electronically optical converter with optics and adapted TV system);

b) In radiology - real time system with 256 x 256 pixels with  resolution up  to  1.0mm  and  with  the  speed  of 

       100'000 registrations/sec and faster, making load  at least two  units digit lower  (alternative to very expensive

       scintillating monochrystal in Gamma cameras);

c) In sonography -  system of  512 x  512 pixels  with the resolution of 0.35mm and direct modulation of TV image

       without intermediate  processing (as alternative to sector and linear sonic sensors);

d) In Television - digital camera with automatic correction of  irregularity of  pixels, application  in any  existing TV standard in special regimes, functional limitation 2048 x 2048 12-bit pixels.

·            CLASS C.  UNIVERSAL INTELLECTUAL INTERFACE 

Multiple types, modifications, manufacturers, generations of medical equipment provokes the necessity to create a system of universal intellectual nterface to maintain any types of the existing equipment.

The architectural design of this intellectual interface is not fixed with limited number of possibilities as  part of any fixed architecture  but is somewhat  being  composed  at  the  level  of software, flexibility of the latter defines  universality of the interface itself.

When connecting any  type of equipment  to the system,  the structure of the intellectual interface is not changed on the whole, the varieties will take place at the level of quantity of functional   elements in  the interface "toolkit", their speed with software used to establish rules of interdependence of functional elements.

The approach  mentioned above  enables engineering  of medical equipment to develop  adaptive systems  with automatically  adjustment during  primary installations, and in case the  sensors and objects of automated  management are being changed. Another opportunity will be simplicity of  modification of  the system  and change  of scemotechnics  in order to implement new medical and technical concepts and ideas.

·            CLASS B.  CONVERTORS/PROCESSORS OF SENSOR SIGNAL 

    Elements of this  class make up  a part in  CLASS C, but  there could be

  different specialized solutions.

·            CLASS D.  POWER FORMERS AND ACTUATORS 

The analysis  of converter  equipment and  highly complicated  generator systems (similar to X-ray  generators) allowed to single  out systemotechnically completed functional elements for compilation of power  generators  with frivolous shape and nominal of output parameters.

This could be gained by selection from a row of power output and nominal voltage specifications of speed formers,  that are created by one  and the same systemotechnics, thus enabling to be utilized: 

   - parallel, to get  the required power output,

   - in 3 & multiphase modes working for power grid and power actuators,

- with alternative sources of energy (power grid, wind power, solar power) and possibility of defining the alteration of 

  any of the source.

·            CLASS E.  AUTOMATED COMPUTER CONTROL 

Control of any type of medical equipment at modern level is being  principally carried out by use  of computers based on MOTOROLA  processors series MC 68000- 68040 & PPC,  on TI  DSP processors series TMS320C6xxx.

 They are characterized by the following advantages:

   - high parallelism of real time work,

   - configurational completion of functional elements manufactured as chips

   - direct, high-speed transmission of volumes information without load on central processor,

   - rich assortment of periphery,

   - use of multitask Operational Systems such as UNIX and OS-9,

   - solid list of applications software, compatible with the software of AWP,

   - compatibility with instrumental bus VXIBUS developed by HEWLETT-PACKARD on the basis of VMEBUS.

      The role of  computer in the  system of control  is to serve as perfect graphical station with powerful interface to visualize the process of control itself (choice  and establishment of  the required state  for all the functional elements, with these functional elements carrying out the  process of control without computer, in automatically mode)

·            CLASS F.   VIDEO-INFORMATIONAL MEDICAL NETWORK 

Today Medical Centers define  the demand for real  time video-informational medical network with the combined mode File -VideoFrame. This  network should possess:

   - global, high-speed, synchronized video RAM with the capacity 512MB - 2(4)GB and "frame" organization;

   - global long-term memory on optical disks;

   - parallelism of operations "in-between-frames" real time processing

   - availability of cinema-mode operations;

   - possibility of poly-screen mode for separate monitors or consultative  multi-monitors room;

   - possibility of connecting up 50 diagnostics rooms (monitors) in parallel mode of operation;

   - possibility of treatment of different TV standards in parallel (RGB); 

   - possibility of special image processing (filtration, Furie-analysis, enhancing, comparison, histograms etc.);

- aptiveness of medical equipment of any type, model, manufacturer, generation together with CLASS C to obtain                                             

 information in automatically regime;

   - together with CLASS H, possibility of information transfer onto any medium e.i. paper, films etc.

·            CLASS G.  VISUALIZATION OF IMAGES, TEXTS 

Class G is a system of of high resolution in real and pseudoreal time for visualization of images and texts in the mode File -VideoFrame. It works with:

·            CLASS F - that serves as a source of information

   - and laser printer (high resolution monitory) as tools for materialization of information.

·            CLASS H.  GLOBAL MEDICAL NETWORK   (GloMeN)

Class H represents itself a radio-communicational sub-unit for the  global medical network up to satellite end  optical communication.  It also has new standard File -VideoFrame, featured in CLASS F & G.

Resume

To summarize all the mentioned  above it should be stressed  that combining different functional  elements of some  classes gives possibility  to compile completed independent devices. The example could be the digital TV system of frivolous TV standard with the correction of pixel  irregularity of the source sensor.

Separate functional elements of the described systemotechnical  standard possess higher system redundancy which is justified by the unification  of the  functional  elements  being  developed  and manufacturing of items in terms  of  increasing  the  output  of  similar type of configuration with simultaneous decrease in the variety of types.

For ensuring of control of  the above mentioned flexible structures  and devices CAPER language was worked   out. The language allows to create an instrument of projecting  of flexible architectures  simultaneously realizing the control system itself.

The control system lets user  to carry out mnemotechnical projecting  of an object  using mathematical  description of  tasks and  freely generated package of given conditions. 







