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CENTRA LIZED  SY STEM  O F  DATA ACQUISITION -  REGISTER OF PUSH
BUTTON USAGE FOR TH E  RAILW AY TRAFFIC C O N T R O L  DEVICES

C urren tly  ex isting  registers do not allow  recording the tim e o f  use o f  the bu tton , and their 
m echanical construction  is dam ageable and m ay cause som e abuses. Suggested so lution allow s 
registering  no t on ly  the fact o f  button apply ing  but a lso  the tim e o f  use. T he digital construction  and 
herm etic structure p reven t from  locking the counting  along w ith input signal call. A pplied  com m unication  
standards allow  for da ta  expo rt to the surroundings. D eveloped register encloses a plain construction  and 
sm all d im ensions, and w hat is m ore it allow s for easy  adaptation, and use o f  construction , program m ing 
and transm ission  standards.

S C EN T R A LIZO W A N Y  SYSTEM  AKWIZYCJI DANYCH -  R EJESTRA TO R  
UŻYCIA PRZYCISK U D O R AŹ NE G O  W  URZĄDZENIACH ST ER O W A N IA  

R UCHEM  KOLEJOW YM

U życie przycisku  doraźnego  następuje zaw sze w  sytuacji w yjątkow ej. W raz ze zw iększaniem  
prędkości pociągów , a  co za  tym  idzie skracaniem  czasów  następstw , precyzy jna re jestracja  użycia 
przycisków  doraźnych stanow i w ażny  elem ent analizy skutków  i odpow iedzialności w  sytuacjach 
w yjątkow ych. A u tom atyzacja  kontroli ruchu i poszerzanie obszarów  objętych scen tra lizow aną kontrolą 
w ym aga dokładnej re jestracji czasow ej reakcji pracow ników  służby inżynierii ruchu. C elem  projektu 
było stw orzenie now ego  typu re jestra to ra  użycia przycisku doraźnego, pozbaw ionego w ad dotychczas 
używ anych urządzeń analogow ych  i znacznie rozszerzonego funkcjonalnie m .in. o m ożliw ość akw izycji 
danych przez zew nętrzne urządzenia  centralnego rejestratora. Prezentow ane urządzenie je s t p ierw szym  
i jednym  z  podstaw ow ych  elem entów  scentralizow anego system u rejestracji. U zasadnieniem  podjęcia 
tego problem u je s t  kon ieczność precyzyjniejszej rejestracji użycia przycisków  doraźnych, w  sytuacji 
postępującej au tom atyzacji s terow ania  ruchem  na kolei, przy  uw zględnieniu w agi następstw  w ynikłych 
z użycia takiego p rzycisku. Jednocześn ie  coraz p ilniejsza je s t potrzeba scentralizow anej re jestracji stanów  
urządzeń i reakcji personelu  obsługi.
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1. IN TRO DU CTION

A pplying the push-button alw ays occurs in a very unusual situation. D ue to  the speed 
developm ent the precise registration o f  the push-button application m akes the analysis o f  the 
responsibility  as w ell as effects o f  the unusual situations a very im portant aspect. Automation 
o f  the traffic control along w ith enlargem ent o f  the regions covered by centralized m onitoring 
service cause a precise tim e registration o f  the s ta ff reaction.

C reating a new  type o f  reg ister for the push-button application w as a m ain aim o f  the 
project. The reg ister ought to be free o f  the defects typical for the currently  used analogue 
devices, and should have a possib ility  o f  the functional developm ent including data 
acquisition by outer devices o f  the central register. D escribed device is one o f  the fundamental 
elem ents o f  the centralized system  o f  registration.

The necessity  o f  m ore precise registration for the push-button usage, along w ith the 
traffic control autom ation, and consideration o f  the consequences for the button application 
m ake a good excuse to bring  up the problem . There is a need to create the centralized 
registration system  describ ing  the stages o f  devices and s ta ff reaction.

2. A TTR IB U TES OF TH E DEVICE

The device is p lanned to be an elem ent o f  the centralized data acquisition system . The 
attributes that allow  increasing the traffic safety as well as m arket attractiveness are as follow:

- abuse or s ta ff failures resistance;
precise tim e registration o f  use w hich has influence for raising the w ork discipline 
and allow s for the particular post factum  analysis o f  the unusual situations; 
perm anent collecting  the records o f  the past events;

- low  price that is com parable to the m echanical devices although has h igher usable 
value;
size allow ing the m echanism  to be set onto the control panels; 
easy  m aintenance, program m ing the settings, and data readout;

- realizing the equipm ent and program  standards.

2.1 C E N T R A L IZ E D  SY ST EM  O F D A TA  A C Q U ISIT IO N

D escribed device is p lanned to  be the m ajor elem ent o f  the centralized system  o f  data 
acquisition about the condition o f  devices being under the supervision, and about the staff 
reaction for occurring events.



Centralized system  o f  data acquisition -  register o f push-button usage for the railw ay. 139

M am Register

K e y  d e te c t io n  

re g is te r

In te r m e d ia te  c a rd s

P u s h -b u t to n

R a i lw a y  T ra f f ic  
C o n tr o l  d e v ic e s

Fig. 1. Schem e o f  centralized  system  o f  data acquisition

2.2 A B U SE O R  STA FF FA ILU RES R ESISTA N C E

M echanical registers m ight be under the influence o f  the s ta ff overuses. Suggested 
implement fulfills the condition o f  overuses resistance in m any ways:

- protection from m echanical interventions;
com plete registration o f  the button use including precise tim e o f  applying the button. 

W hat is m ore, the program m ing threshold o f  application had been im plem ented. It 
lowers the device sensitiveness for the m ultiple button application in a short time. The tim e 
when the button is pressed, as well as tim e o f  the device insensitiveness after using the button 
are controlled.

2.3 PR EC ISE T IM E  R EG ISTR A TIO N

Tim e registration o f  the button application is a new  option for the device that is being 
created. A pplied real-tim e clock allow s for the tim e readout with accuracy o f  one m illisecond, 
and the data range includes also day, m onth and year. The tim e registration will let for precise 
studies o f  the s ta ff behavior correlating w ith other recorded events.

2.4 PE R M A N E N T  C O L L E C T IN G  TH E REC O RD S O F T H E  PA ST  EV E N TS

Using the EEPR O M  type o f  m em ory will allow for perm anent registration o f  the 
previous button applications. That m ay  let for the analysis o f  the s ta ff behavior in usual 
situations.
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2.5 LO W  PR ICE

The econom ical and standard electronic elem ents have been applied to the device. In 
stead o f  using the small sized LCD  displayer the LED displayer have been pu t into operation. 
That m ove m ade the price low  down about €50 w hat is im portant for the m arket success.

2 .6  SM A LL SIZE

C reating the appliance for the railw ay usage there was a need to keep dim ensions limits 
due to  the size o f  standard control panel. The cube inner dim ensions are 38x38 m m . That 
m ade to  use small sized displayers and assem bling SM D technology devices (excluding those 
that classical technology allow s sim ple m aintenance o f  the appliance).

2.7  ER G O N O M IC  U SA G E

The register uses the 12C bus for inner com m unication w ith the m em ory chip and real
tim e unit. The bus provides com m unication w ith outer devices that are used for direct 
regulation o f  the real-tim e clock operation, and data readout form the EEPR O M  m em ory.

T his solution m akes the authorized staff to  control chosen register in a very clear and 
easy way.

2.8 R E A L IZ IN G  T H E  E Q U IP M E N T  A N D  PR O G RA M  ST A N D A R D S

The I2C transm ission standards as well as equipm ent and program  standards for 8051 
are realized by the appliance. The device uses the EEPRO M  m em ory clarifications and tiny 
versions o f  one-unit m icrocom puters by  A TM EL, and the m ost popular real-tim e unit by 
PHILIPS.
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2.8.1 TH E I2C STA N D A R D

The serial transm ission is characterized by a low  am ount o f  the transm ission lines. 
Reduction o f  the connecting lines lowers the surface o f  the m odules, sim plifies printed 
circuits, and low ers the am ount o f  leads. 12C is the m ost popular serial synchronic interface. 
This standard has been developed by Phillips for the audiovisual equipm ent. C urrently  the 
surface might be applied also to  the PC com puters as a m ethod o f  data transm ission in the 
electronic cards.

The 12C bus contains o f  Serial Data Line (SD A) and Serial C lock Line (SCL). The form 
of signals o f  the both lines is characterized by a tw o-state digital course. The data line is two- 
way what allows reading and w riting data. The clock line is one-w ay w hich m eans that in 
case of com m unication betw een tw o units only one o f  them  m ay generate the SCL course [1].

Fig.3. Schem e o f  device w ith characteristic  architecture for the I2C bus

Applying the I2C transm ission for the internal com m unication betw een register 
functional elem ents allow s for flexible developm ent o f  the device such as w ireless and non
wireless transm ission m odules, additional m ass storage m odule or unit for better visualization 
of the register state.

2 .8 .2 T H E  8051 M IC R O C O N T R O L L E R

Applying the 8051 m icrocontroller allows for the source code m odification according to 
the huge identification o f  this platform  and various specifications used for creating the object 
code.

Selecting particular m odel o f  the m icrocontroller is determ inate by  energy-consum ption 
and maximum dim ensions o f  the register. The first param eter seem s not to be such im portant, 
although applying low energy-consum ing m icrocontrollers allow  reducing the device 
sensitivity for disturbances form the supply system . For the CL m icro-controller the supply 
voltage range oscillates from 1.8 up to 6.0 V.

The second param eter is brought by the need o f  placing the unit into a standard size 
cube o f the control panel. This aspect m ight be skipped by applying devices that use the SM D
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technology o f  setting. H ow ever applying m icro-controllers with regular term inals as well as 
m ainfram es w ill allow  for easy softw are care.

2.8.3 T H E  CLO C K

The PFC 8583 unit by Philips has been im plem ented as a  clock. It m akes the integrated 
real-tim e clock w ith the significant precision and low energy consum ption. The first 
param eter depends on accuracy o f  the quartz-crystal resonator is m ade w ith. That m akes the 
clock regulation as a m ust. The energy consum ption for the regular m ode is a  little above 2pA 
with the level o f  voltage around 2.5V  and resonator frequency o f  32.768 kHz. T hat allows 
running the clock from  the little cell continuously for several m onths in case o f  cutting down 
the outer energy.

MRfWT?

Fig.4. C urren t-vo ltage characteristic  for the PFC 8583 clock by  Philips

2 .8 .4  M E M O R Y  CH IP

A ccording to  the necessity  o f  m em orizing the device unique address on the I2C bus the 
serial m em ory chip 24c08 is applied to. That allows writing and reading up to 1024 bytes of 
data located in 4  m em ory banks o f  256 bytes each. That perm its to register up to 128 events 
o f  push-button usage. The form at o f  data is as following: yea r  -  m onth  -  day  -  hour  -  minute 
-  second  — counter position .

The yea r  value is recorded beginning from the num ber o f  2000 and the counter position 
allows receiving 2 bytes o f  data. 128 records are a sufficient num ber o f  data needed for 
keeping events in the m em ory and further post factum  analysis.

The durability  o f  those kinds o f  chips allows for a m illion cycles o f  w riting and reading, 
and to keep data  for a hundred years.
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2.8.5 IN PU T /O U TPU T

A closing button m akes the input signal and due to the standards it is a separate elem ent 
of the control panel. The sw itch output that is an elem ent o f  the register m akes the output unit.

2 .8 .6  D ISPLA Y ER

Due to the costs reduction  the set o f  4  seven-segm ent LED displayers have been 
applied. There is a possibility  to  im plem ent the LCD displayer m anaged by the I2C bus 
although such a decision seem s unreasonable.

3. CON CLU SIO NS

The register is an im portant elem ent for the traffic safety developm ent. Precise tim e 
registration o f  the push-buttons applications will let for strict analysis o f  the s ta ff behavior in 
unusual situations. A pplied tim e intervals will allow elim inating accidental or m ultiple use of 
the button in the em ergency situation.

The readout un it o f  the register m em ory that has been designed additionally  will 
eliminate a com puter usage for data readout w hat allows for inform ation readout free from 
equipment and program m ing platform .
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