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TELEM A TICS SUPPORT EXPLOITATION O F TRA N SPO RT DEVICES

T he p ap er aim  is o v e rv iew  o f  the  k n o w n  lite ra tu re  re la ted  to  the te le m a tic s  ap p lic a tio n  in tra n sp o rt 
dev ices opera tion . T h is  e lab o ra tio n  show s the  d irec tions o f  te lem atics  d e v e lo p m e n t in tran sp o rt. C hosen  
ex am p les  o f  ap p lica tio n  o f  te lem atics  in  m ean s o f  tran sp o rt w e re  d esc rib ed  h e re , and  th e  o w n  so lu tio n s  in 
the  ran g e  o f  a p p lica tio n  o f  te lem atics  sy stem s in th e  o v e rh ead  trav e lin g  c ra n es  e x p lo ita tio n  p ro c e ss  w ere  
show n.

TELEM ATYKA W EK SPLO A TA CJI ŚRODKÓW  TRA N SPO RTO W Y CH

P rzed m io tem  a rty k u łu  je s t  an a liza  s tan u  w ie d zy  w  zak res ie  s to so w a n ia  te le m a ty k i w  ek sp lo a tac ji 
ś ro d k ó w  transpo rtu . W  op raco w an iu  s fo rm u ło w an o  k ie runk i rozw o ju  te lem aty k i w  tran sp o rc ie  o raz  
sch arak te ry zo w an o  w yb ran e  p rzy k ład y  je j  z as to so w an ia  w  p rak tyce . P rze d s ta w io n o  w ła sn e  ro z w iązan ia  
w  zak res ie  s to so w an ia  u k ła d ó w  te lem aty czn y ch  w  p ro cesie  ek sp lo a ta c ji su w n ic  p o m o sto w y ch .

1. IN T R O D U C T IO N

T elem atics is a field  o f  science tha t in tegrates te lecom m un ica tions and in fo rm atics [8] 
in the range o f  in form ation  p rocessing  w ith  the ir effective transfer to  the  po in ts, w here it can 
be used to  achieve specified  quality  o f  the action. M odem  te lem atics  ga ined  econom ic 
potential from  increasing  capab ilities at d rastica lly  decreasing  costs fo r te lecom m un ication  
links, as w ell as fo r data  p rocessing. T ransporta tion  is one o f  the fie ld  in w hich  te lem atics 
system s are applied .

A pp lica tion  o f  te lem atics in the m eans o f  transport is a  sub jec t o f  m any publications. 
T heir au thors are focused  on the fo llow ing  questions [1 ,2 ,4 ,9 ,14 ,15 ,16 ,18]:

□ iden tification  o f  the subject, m onitoring ,
□ iden tification  o f  location  o f  the transportation  m eans in th e  w ork  space,
□ p rov id ing  o f  com m unication  betw een  specified  tran sp o rta tio n  m eans,

1 U n iv e rs ity  o f  M in ing  an d  M eta llu rgy , F acu lty  o f  M echan ical E n g in ee rin g  and R o b o tic s ,
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3 0 -0 5 9  K rak ó w , P o lan d , szp y tk o @ u ci.ag h .ed u .p l
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□ supporting  o f  the decis ion  p rocess in the range o f  m anag ing  the m otion o f  transportation
m eans, m anagem ent,

□ supporting  o f  the transporta tion  m eans serv ice process,
□ transport contro l.

U sing te lem atics in m any various fields o f  h u m an ’s activ ities enables the reduction
costs o f  technical m eans exp lo ita tion  and negative environm ental im pact, as w ell as increase 
transport safety  and  capacity . T echniques supporting  te lem atics (includ ing  expert software 
and too ls) are rap id ly  developed . T here are increasing  requirem ents for the intelligent 
transporta tion  service and  fo r the dynam ic m anagem ent o f  the transporta tion  m ean s’ motion 
both  in the long  d istances, and  in the in teg ra ted / so-called  in telligen t autom ated 
transporta tion -p roduction  com panies. M any o f  problem s re la ted  to the transport m anagem ent 
and contro l w ith support o f  IT  techno log ies have been presen ted  and d iscussed  during the 
Telem atics in the tran sport system s conference series organ ized  by  S ilesian  U niversity  of 
T echnology, as w ell as in o ther publications: Journal o f  S ignal P rocessing: Image 
C om m unication , Journal o f  C om puter S tandards &  In terfaces, In ternational Journal of 
T ransportation  R esearch  and others.

T he sub ject o f  th is artic le  is analysis o f  the state o f  know ledge in the range o f  using 
telem atics in exp lo ita tion  the m eans o f  transport.

2. T R E N D S  IN T E L E M A T IC ’S D E V E L O PIN G

T elem atics’ so lu tions are m ore and m ore frequently  used in all transport categories, 
especially  in air, sea, land (road, ra ilw ay) transport as w ell as in m ateria ls handling  and works 
transport w here m odem  techno log ies based on in form atics, op toelectron ics, au tom atics and 
te lecom m unications app lica tions are also  em ployed.

T he developm ent o f  te lem atics so lu tions is guide on increasing  tran spo rt devices 
m o v em en t’s safety  and fluency, as w ell as the transporta tion  com plex  system s [18]. 
T e lem atics’ so lu tions suppo rt the m anagem ent p rocess o f  com pound transporta tion  systems, 
especially  in the fields of:

□ tran spo rta tion  netw ork  optim ization ,
□ effective using  o f  databases for the needs o f  contro l and prediction ,
□ supporting  o f  con tro l o f  tran spo rts’ m eans m ovem ent,
□ m onito ring  o f  veh icles and loads m oving (especially  hazardous cargo),
□ tran spo rt service.
A cco rd ing  to  F rost &  Sullivan  consu lting  com pany report [19], dev ices and software 

used in the te lem atics supporting  transporta tion  w ill be developed  rapidly  in the close future. 
The accessib ility  o f  G SM  netw ork  and the standard iza tion  o f  system  arch itec tu re  cause the 
genera l access to  the te lem atics service {M essaging  for exam ple). A n  essen tia l e lem ent o f 
te lem atics’ developm ent w ill be a com petition  in the range o f  transporta tion  system s’ 
exp lo ita tion  costs reduction , and  gain ing  clients. A dditional e lem ents, w hich stim ulate 
te lem atics developm ent, a re  transporta tion  optim ization  and developm ent o f  integrated 
transporta tion  po litics and elec tron ic  tax-tak ing  system s.
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A nalysis o f  availab le  literature show s, that specified  app lications o f  te lem atics in the 
transportation  con tain  the fo llow ing questions:
□ identification  o f  a load and/or m ean o f  transport (static, dynam ic), iden tification  an 

m onito ring  o f  position  o f  a load and /o r m ean o f  tran spo rt (static, dynam ic) in the w ork 
space, reco rd  o f  inform ation and database, optim ization  o f  u tilization  the exploitive 
po ten tia l in n -  num erous system , prov id ing  the ded ica ted  elastic ity  o f  u tilization  the 
exp lo itive potential, optim al m anag ing  o f  the m eans o f  tran spo rt in the production  
system ,

a  supporting  the decision  process in the range o f  m eans o f  transport m ovem ent 
m anagem ent (con ta iner transportation , centers o f  loads distribution , parking place 
occupation ) and the expert service in the case o f  events, w hich can m enace the 
transporta tion  system , m eans o f  transport contro l (en tire ly  au tom ated  and sem i
au tom atic  A G V , A utom ated  G u ided  Vehicle) in the set variab le  in frastructure 
(ind iv idual device: m anually  con tro lled  by the operator, au tom atic  supporting  o f  the 
w ork  superv ised  by the opera to r -  setting the transporta tion  extrem e term s and its 
rea liza tion  by the autom atic device, contro l o f  m any devices - au tom atic supporting  o f  
the w ork  superv ised  by the opera to r from the central level), p rognosing  o f  m eans o f  
transport m ovem ent in tensity  and w ork out the w ays o f  its m inim ization ,

□ genera ting  the inform ation  in the form  o f  assistance code in the case o f  danger  events 
(jo in ing  o f  m eans o f  transport in the system  built w ith  in teractive subsystem s supervised  
by central unit),

□ active system s w hich  can inform  the opera to r in the range of: gain ing  the expert help, 
possib le  th reats/security , rea lization  o f  specified  service /  needs o f  passengers and 
operators (opera to r -  device interface).

3. E X A M PL E S O F  U SIN G  T H E  T E L E M A T IC S  IN  T R A N SPO R T A T IO N

T elem atics is used to  m on ito ring  and  contro lling  all the transporta tion  categories, 
especially  in the in term odal system  [12,15], F ig .l . T elem atics find em ploying  m ain ly  in sea 
and a ir transport, bu t m ore and  m ore frequently  m odern  solu tions are used  in o ther 
transportation  system s.

In the road transport, there are used  G PS transm itters installed  in vehicles, enable  to 
send w ireless inform ation  about vehicle position and velocity  to  the d ispatch ing  centre
(m obile phone, radio  station).

Then, position  and speed o f  the vehicle m ay be v isualized  on a m ap. A dditional 
inform ation (w hich enables safe travel using  vehicles) are road m arks w ith variab le  content. 
O ther app lications o f  te lem atics are au tom ated  parking system s in the cities.



446 Janusz  SZ PY T K O . A rtu r K O C E R B A . Jarosław  S M O r.7 F iz

Fig. 1. In teg ra ted  tran sp o rta tio n  system  co n sis ted  o f  n m eans o f  transpo rt

M onito ring  m ethods based  on  the G lobal P osition ing  System  app lied  in road  transport 
are adap ted  also  in  the ra ilw ay  transport. G PS system s are supplem ented  by rad io  - o r satellite 
data  transm ission  techno log ies (G SM , O rbC om , Inm arsat) [3]. O p era to r’s con tinuous access 
to  the essen tia l in form ation  during  tra in  exp lo ita tion  (especially  h igh  speed  trans) allows 
ensuring  requ ired  security  level. T here  are researches conducted  to  apply  G S M -R  system  
(F ig .2) to  p rov ide the rad io  com m unication  in ra ilw ay  transport [10].
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F ig .2 T he  G S M -R  p la tfo rm  concep tio n

In sea transport, telem atics find  app lications in m anagem ent system s o f  boats and 
barges m oving  and m anaging  o f  inform ation  about the cargo. T he te lem atics’ so lu tions 
im prove sailing  safety  using radio  and satellite  navigation.

An essen tial prob lem  in the air transport is traffic con tro l during  air traffic intensity , 
w ith sim ultaneous safety  ensuring. The a ir traffic p rognoses show  the rap id  g row th o f  
passenger flights, it m ay  cause logistic p roblem s; they  can be solved using telem atics. T here 
are operator/m an  -  m ean o f  transport in terfaces in tensively developed  in the a ir transport [2].

T elem atics system s are also  em ploy  in m aterials hand ling  (w orks transport), in the use 
process and m eans o f  transport service process [13,16], The exam ple is m obile  vehicles [17] 
and au tom atic  A G V  tro lleys (A u tom ated  G u ided  Vehicle) [6], the  sh e lf  gan tries used  in  high- 
storage sto rehouses and the gantries in the container centers. T here  are also  elevator- 
superv ising  system s by  K one and O tis [7] and  m obile robots [5,11].

T he exam ple o f  inform ation  flow  fo r the decision  needs in the con ta iner term inal, using 
te lem atics is show n in the F ig .3.
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Fig .3 . A n  ex am p le  o f  in fo rm ation  flo w  in the  co n ta in e r te rm in a l

In m ateria ls hand ling  dev ices te lem a tic s’ e lem ents are used in:
□ load and  m ean  o f  tran sp o rt identification ,
□ iden tification  o f  position  o f  transportation  m eans and a  load  in the w ork  space,
□ m eans o f  tran sp o rt m ovem en t m anagem ent (con ta iner transport, loads distribution

centers),
□ au tom ated  m eans o f  tran spo rt contro l (A G V , gantries, sh e lf  gantries).

Presented  in the F ig .4 con tro l-m on ito ring  system  o f  an overhead-traveling  crane was 
e laborated  and  rea lized  on the real object, the tw o-spars overhead  crane w ith Q  =  12,5 [t] 
ho isting  capacity  and  b ridge w idth  1 = 1 6  [m] w ork ing  in the w orkshop.
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InTouch application; 
-control,

- visualisation,
-  monitoring.

- data acqusition.

Fig .4 . C on tro l and  m o n ito rin g  system  o f  an o v e rh ead  crane

T he aim  o f  the rea lized  system  w as c ran e ’s m ovem ent m echanism s contro l, 
v isualization  and m onito ring  chosen  exp lo ita tion  param eters o f  the device . System  w as based 
on PLC (P rogram m able Logic C ontroller) con tro ller and PC com puter w ith H IC A P v ideo 
card, da ta  acquisition  cards type o f  PC L  818H G  and InT ouch SC A D A  program . In the 
presen ted  system  the fo llow ing  subsystem s can be d istinguish:
□ contro l system  w ith  PLC con tro ller w itch realizes contro l a lgorithm  o f  c ran e ’s 

m ovem ent m echan ism s (bridge, tro lley  and hoisting  m echan ism ) equ ipped  in frequency 
inverters enab le  to sm ooth  velocity  and to rque change,

□ m easurem ent c ircu it com posed  o f  sensors enable to  m easure the exp lo ita tion  param eters 
fo r con tro l and  m onito ring  purposes (e.g. position  and  velocity  o f  c ran e’s m ovem ent 
m echanism s, sw ing  angle o f  the transported  load and  pow er consum ed  by  driv ing  
m echan ism s) and PC com puter w ith  data  acquisition  card  type  o f  PCL 818H G  for 
m easurem ent signal gathering,

□ v isualization  and m onito ring  system  built using  H M I (Human M achine Interface) tool, 
InT ouch p rogram  on PC com puters connected  by w ireless LA N  net connection .

A pp lica tion  built in InT ouch program  allow s prov id ing  desired  position  o f  the load in 
three d im ensional space and m onito ring  c ran e ’s m ovem ent and se lected  exploitation  
param eters m easured  by sensors. InT ouch program  com m unicates w ith PLC  con tro ller by 
using O PC  standard  com m unication . O PC  server enab les connection  betw een  PLC  contro ller 
and o ther PC  com puters w ith O PC  clien ts (InT ouch  app lica tions) using w ireless L A N  net 
connection . P roposed  solution  enables to  realize  o pera to r’s stand  over c ran e ’s cab in  as w ell as 
d ispatch  room  w here transporta tion  p rocess in w orkshop could  be m on ito red  and supervised. 
Presented  exam ple o f  con tro l-m on ito ring  system  based on te lem atics so lu tions helps in 
decision  p rocess during  rea liz ing  transporta tion  tasks. V iew s from  the cam eras d irected  on



c ran e’s w ork ing  spaces enab le  better ope ra to r’s v isib ility  tha t is often lim ited  from  crane’s 
cab in  (F ig .5).
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F ig .5. T h e  re sea rch  ob jec t and  dev ice  rem o te  m on ito rin g

4. C O N C L U SIO N S

T elem atics in the essen tial w ay  im proves safety  and reliab ility  o f  transport systems, 
enables op tim izing  cargo  m otion  routes and reduces the costs. T elem atics is curren tly  the 
im portant parts o f  transporta tion  infrastructure.

T he key question  in transporta tion  system  safety  and  reliab ility  is its ability  to gain the 
ou tpu t p roducts (in fo rm ation ), genera ted  by the partic ipating  in tran spo rta tion  process, and 
then  in tegration  fo r quantity  and  quality  evaluation , and processing  to  ou tpu t products useful 
in the decision  process.

T elem atics, u sing  techn iques such as in form atics, op toelectron ics, autom atics and 
te lecom m unications, helps to  reduce costs o f  transporta tion  po ten tia l m anagem ent, improves 
the security  and re liab ility  o f  the transportation  service and the decision  p rocess automation. 
M odem  te lem atics m ethods o ffer a  huge app lica tion  po ten tia l in te leserv icing , hav ing  impact 
on m ost eng inee ring  d iscip lines.

T he re sea rch  p ro je c t is f in an ced  from  th e  science  b u d g e t in 2 005-2008 .
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