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and arrangenment for detecting obje m IHM 115 20 25 30 r 3 5 The
present i nWed01/5385rel ates to a net i ng obj ects, PISEIHIOMUMAN

beings, in a track area of a railway syd®&és which track area is nonitored
by at | east one radar sensor which is. nounted in a fixed manner relative

to the track area and the surveilla ichis limted at | east
al ong parts of the track area by exgmmwmmm“m nati ons of distance and
I

angl e which are not to be included in the surveillance area, information

supplied by the radar sensor being processed for- detecting objects. The
i nvention a %ro(gaaﬁré% at%r%gﬁmﬁﬁggéﬁﬁnﬁeﬁ@ﬂtd@tge@thmm ects, such as
Ruman bebngs, in a track area of a railway system which arrangenent
conprises a radari_,hseen%)mrEe havi ng neans, for fixed mounting relative to the

track area and progra F T s A BHHPR ot 1Bt §DnEQf i Fedhed . 40a angl e
Wi thin the tedeictamen, ohjpretcassenchnias f drumprocessing@,i nege 4 nkenpgt i on
suppl i ed by jthe raday Ssense ry it f toring iLnages,and an

i ndi cator unit for indi catigrlllé %Xgﬁgﬁér i“}zﬂe}Laéhobé)l[eac?s}%.a’f?ghé 8Hét8€§% known
to use radaP¥ o?tsurBASY | gRGe FAdRdr i IeRSebNtWdGh 4s wiblnbedi liruskr at ed

by the fiol | gwixeg Suamiar A staadapd Use Ofract iﬁé%é]@daéritzg sypyei LLance and
measur enent wi thi.n.an area which_is_instantaneously limfed inte s of
angl e by ,t RETN&H HE0GE ofTERe F0dUP15Ht ehtial iWitiich ehi deastn, akeagur enent

is carried partef dofstarcetpackadirda velyocétyludsh§y dlt tgehnkgues, or

of both of th h a an _be en] arged by the radar antenna

bei ng turneg‘gﬁgflg;gaﬁrﬁga%gggﬁapﬁgﬁg dt%enh3 Iggegfeq‘dtﬁﬂdﬁq yiRo%BEs a

| arger areaSUrNelddamiaosy szmrahe hmEbamatabnorsepptiedc.byheheesphybiron cel |

of--'t he fadagehsoreVeyd; e St et I N he. size. of _the in | obe
eh§ o iR} essretbbledet Ly %t%/cééx.nmog bygl?%%cg'he 'F[IR%

I n angul ar directi.ons (in aziputh and elevatio 0J U
N 2004 WO 0if¥8BE4on also relates to an arrangement for detecting

objects, such as human beings, in a track area of a

railway system, which arrangement comprises a radar

sensor having means for fixed mounting relative to the

20 track area and programmed to scan only combinations of

distance and angle within the track area, a processor

unit for processing image information supplied by the

radar sensor, a memory unit for storing images and an
indicator unit for indicating unauthorized objects.

\ 25 It has long been known to use radar for

g surveillance in various contexts, as will be

illustrated by the following survey.

A standard use of active radar is surveillance and

measurement within an area which is instantaneously

30 limited in terms of angle by the main lobe of the radar

antenna. Within this area, measurement is carried out

of distance or radial velocity, using Doppler

. techniques, or of both of these. The scanned area can

be enlarged by the radar antenna being turned or

. 35 rotating so that the antenna lobe sequentially covers a

larger area. The turning can be mechanical or electric.

The resolution cell of the radar is nevertheless still

determined by the size of the main lobe in angular

directions (in azimuth and elevation) and by the size



PCT/'SE01/ 00047 - 2 of the range gap and the Doppler gap, whicheved0iJIN 2004
‘appllcable for the radar used. An exception is what are known as array
ant ennas WW®OMFEH resol uti on, where the angul ar resol uti on PaISEOUEN047
certain conditions be made 5 flneriﬂuﬂlahe standard main | obe. In the

standard us S LIl ance pr |Iy covered targets in the air
(aircraft) :o'rslfd Etg‘r%ge??{?? ST ( é\)e BePRACRt @Phsi #eiaEhavar stisnces.

In this contt®rlicathle eher thenuddakouﬁeﬂlﬂﬁﬁ diadiust | 08 {Rata JRdar
Chaper back o M8 R L el O e s yRRFPakge s

(paperback). There are npdern applications
per f or ned OSB89 SO HuEL @R cean Emd#glesxbaumenandﬂﬁﬁbmé bef paerces,

are: 1.5s- Amtrmotﬂrvaau el std0dafYaRL A 195 Crui se control . Ref.
Eri ksson/ ~s, Aut # e radar for adaptive cruise control and collision

war ni ng/ avoi danc BE. §HR43%Er HEESonathRa§4r VEsAf eneec ep Ridar i pp.

16- 20, Edi nlwn@tre;m f.tsr@ets 1297¢h30 anGr Qaﬁléc%'alﬁf\t?' 'Ar?d‘c%a‘ilgeaesf PQLts.

Ref. Ferri/ Iat n_an eval yati on 171 et re- wave
surf ace m)vg%ent ds oy chfg?%Ea nF@Pﬁéfiie’o'ﬁ t eREd St a0seer chtet Radar 97

pp. 6-10, E&pmxgh 17e fer ence %sgangc@s €0 SEkwehlikange tebdieadsod tn AL
ris et_a .
igncabgﬂ§’VgEsEZéfagﬁéﬁ%ﬁ§§£§ﬁ§%§§§ aﬁggﬁ?%??fég gﬁ%P'rogéﬁwal?mﬁy IeveIg

crossi ngs U 4{PpT@srbadekima et al, Jun. 30, 1998,

Arrangenent for defeeeti ngr@bjeﬁbaekﬂ a 5891 PRaL Oohe ”QHh%g Ed'“{gé%rmo

93/ 15416, SLA% aggnc%”deV|ce for ervi sing an_area In t

cont ext s, Gﬁe ra Sear ches® f drc 5%?5@?@ ofV&Fti Shester t Kblsaneestraffic

obstacl e tyEéamPH@SnamgﬁsaxampﬁesPuf(rémﬁréﬁcé§nsaﬁg metres to severa

Bgrggggﬁﬁ?tées BUt oH-2aLRN day Jﬁang §§m§ﬁé PRL L é%ﬁfggléggggol Vo

Ref. Eriksson/As, Automotive radar for adaptive cruise
control and collision warning/avoidance, Proc. IEE
International Radar Conference Radar 97 pp. 16-20,
Edinburgh 14-16 Oct. 1997.

20 - Ground surveillance at airports.

Ref. Ferri/Galati et al, Design and field evaluation of
a millimetre-wave surface movement radar, Proc. IEE
International Radar Conference Radar 97 pp. 6-10,
Edinburgh 14-16 Oct. 1997.

25 - Surveillance of roads and junctions, traffic
counting.

Ref. US patent 5,339,081, Jefferis et al, Aug. 16,
1994, Vehicle detection systems.
- Surveillance of road/railway level crossings.

30 Ref. US patent 5,774,045, Helma et al, Jun. 30, 1998,
Arrangement for detecting objects in a region to be
monitored.

Ref. WO 93/15416, Gustavsson, A device for supervising
an area.

35 In these contexts, the radar searches for objects
or articles of the car or traffic obstacle type. The
ranges are of the order of tens of metres to several
hundred metres, but greater in the case of airport
surveillance.
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renti onedhere only on account of the nanme, is radar whichattenpts to | ook
‘down throug‘Not"Il\’é:’éPound (GPR, GroundPenetrating Radar). One &6HVSEIa00UA is,
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are in need of repg n%%gs ont ext . reference is made to D. J. Daniels,
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which det ect™peop! e 3h8 dost ?g’éeﬁﬁlb’héﬁf@n@ed ake tas biupdeferpeddt hen.

However, el exatdrar’omutahasemm&ﬁ,ngf Ofo edaMih enpenseRelr Lelpct gr s gased30on

| asers, have r Jd La e“of the order of10-15 netres. To cover
B SR Bk

pl atforms whi OO0net re a great nmany sensors are
t herefore’requir e?d m@\)h@éh siaf et IpFolpkerct asabcandeexpangi veraskssuag bot h
install asi Ol’tr%rﬂle'pera%H omnargaconcel 024 e Aol oL Lhg.or esen

a8t &€ #ects in

i nvention i “@ﬁ roducea_net hod and an arrangeient ng"d
atrack area So! hot *REFEEha @ hRtEimed eacoeskndandhect tvaoks) cal

sensors, V\hlearthmkq:edsp:p@&sbj)éetﬁ 07 Ufaph AgAF2aNd nieh n }'%g’dﬁe‘go‘ﬁn

effecti veI Y ot E %%t?d\ﬂ t_e‘é53851 PCT/S

systenms for et ec |ng B3FR°pé ane HerCghT ecP¥. PERB 16D fem othehe

i nvention i ®laciicewsd dying néhhod thleartantresigzedeveryhgbathe det@pbépn is
per f or nggl |@fcq5g@§1éogrxgt n oypd statiQ d that the 5

survei |l ance are adap teguit{o%s{le%rt%%ne ﬁﬁﬂlg%ofo Ehbﬁder ‘t’ﬁh%ls
stations. T év(?b%é'éﬁ‘ldfgbcqﬁ,d|?ﬂ%rﬁ146ﬁl¢‘sltlkevxp§elacﬂ1rtemgd atdy:&r‘s to
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| engt hsa@s gegglug@eq:}@gpv SALL ectively nonitored. The invention
makes it possible for oq?e onéjete %rlg%ﬁl?‘ §15‘8 d&?&’:’téﬂ a9esvel v,
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sensor is tG6-ROAPtordF8 tHer BrR&SFFRE: cbnen. t Hiougeak ardedihyratet ecting

onty obj ect sphsseti ateborndh tonbiekakipdRs ﬁgr%rﬁi@PC&eE‘Qgtéﬁgl szls)’éci‘g

W thin e a area,_ wthin which the radar 1Is to ral se
al arm |:I§d1t hé#efcﬂogr%rgs?ﬂ ﬂ_gsFr et YO of &S5 ZAR3e seanie QkAeR |%f| n

general a sefrdp. Hmw/erTomwest avl oo mhs hivh iah u:miergéoqrsb-rzeod way lie

on a curve pafréave) ed fra nd rved latfornms, Fin | ar
resolution in conbi n%’lt!lllrg\(;n 3 5??%2 ra%g d r etTitTon ﬁﬁﬁe i e for
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‘of angl®€ is di st a e thg Rﬁeéﬁﬁl&ntm@%thﬁ)dtacmu@to t he

invention i& mhahadt earndzahl artaageReNUTFRr QfetHHOCRRF M9 LALAN 5 ?lrmages of

t he nonitor e I d via the radar. sensor are ,lowpass filtered to
produce a stggt?j(&: ?ﬁ%ge"% %lfot ﬁéOtserﬁY%n%l?‘?/ beééYénF\PEﬁﬁnOtfhéﬂ}ﬁi‘mtor ed

3 0 JUN 200%lectro- optlcal sensors, which make it possible to use
radar and which can be used effectively in railway



' WD 01/53851 - 5 PCT/SE01/00047 area, in that an archive i mage 88 JUN 200t
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updated at re@ul athd ntLgaral SenkOEeA DL O ay, . of _at _anot her
suitable ti me. B?/rcorrpari n ,tﬁrel static | n%ﬁ&%g\?\naﬁﬁgﬁg%arlc%iégogﬁﬁ%?
thestatic clGt f8FTc&n ¥ V& liniante @ Aee oAGeRg eCo tindilirert urivaht wgdss

met hod, 1@25dynaahc aeageiatetiheumelRidgrathar estd £i ddvans aggeushyprgaduced by
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Processing fadagn senAbirerinat tye mdppl tat an 'tf}feraéfcﬂ"% ogggw?c@%glartd%nsor ’
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vehi cl es si tﬁgt EKH—QF% cia%elsari t %e V|ag|eﬁ'i tyla%l?l%/hggﬁﬁﬁi t':g“ree REBEK 18 &P can
advant ageouS#yS®e threoppearautionathezielfprien bhéyeventfraktien obfectise bei ng

15 det et edaréds this vk S S| r .sa su as drivers and
t hose respoarléi bl e_tgﬁﬁ%?zﬂ Hl%gfre Es'gr\p}g?l Fgﬁgg,mcaan %§§.¥P§-a§%§ﬁ%%’ the
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|y, fol
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Accordi ng touavesuanabhaveethodedt e ddiaskaid eduivedebii R8¢ ot Nergiea which
i s tenporarj ke .arriving or departing train. An underground

train wll éll}ﬁiltl an ang%gé/}lggﬁs%du&@ acipé?’ti/”g%'b% e¥hdhi nfiRe r&e Wth
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the stali onghdt skgrbReRaPASSID! 4t fi e;area_w_thjn which the alarm
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train. Thi st PRELCER ndREe t $hnt psheor pedrohipgormeeped ssensor.a 30 The

invention ise®SPEC] dny YHdAblgsf oreiigs iHag@deE%r oggd H 4l 'i‘@eyd Sys} ens.
Her e, under rou.nd!bra'il.wa¥ tir}lderground,, subway, U S-Bahn, tro etC.) neans
a trackbound syt 1aPCPeasPStEeRr t LdMddragricindint dremmsaneforanigie peopl e
and soneti nes &l stamgoeddepdsddihen the invention is used for detecting
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gnoltoher:’@r ai | vvay}}rg g&t@%ﬁé??"% r 1SS ?EﬁﬂFaéﬁgnttsogaF]ée n&&éfe@ft%’ﬁb radar .

The techni ced @natertacézedlt Hir egaatl 2o samder of successive radar
images of the monitored area delivered via the radar
sensor are _low-pass filtered to produce a static image
of all the stationary objects within the monitored
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In particular, a static image can be produced on
occasions when there is no traffic. Such an 1image
contains all the radar echoes from walls, ceiling,
platforms etc. but not from trains, people etc. This
image can be referred to as an “archive image”. The
archive image 1is updated at regular intervals, for
example once every day, or at another suitable time. By
comparing the static image with the archive image, the
static clutter can be eliminated.

According to another advantageous method, a
dynamic image of the monitored area 1is advantageously
produced by eliminating stationary objects in images
delivered via the radar sensor for the rurpose of
detecting moving objects. By signal processing of the
“high-pass filtering” type, in which Doppler
information is also included, all the moving targets,
for example walking people,'within the monitored area
are brought out. This has certain similarities with
what is known as MTI filtering in ordinary radar (see
the Skolnik reference above) and considerably increases
sensitivity in the detection of moving targets. The use
of a dynamic image for detecting people walking in
tunnels is novel. The static clutter has disappeared
completely in the dynamic image. By means of the
dynamic image, it is possible to determine the position
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acconmodat ck area 2 with a straight track 3. Al ongside e track 3,
there is a%(ﬁ{#gﬁm 5. Atrain, s for_exanple an undergroundP?T/ggw,’ooﬂ‘g"s
been designated by 6 in Figure la, while the train is not shown in Figure

| b. A detecihop a 7 t _ong, end of th |atform 5 and
preferably on ae?ﬁlﬁng%e%%eopdp%%@%%%gc% 3?f glf;ﬁ’n mgﬂﬁéngogéggﬁésscanni ng
area of io the dék&ct PeRdinghg@fents el beamndrardedmic t himmdgaes #s 4"
whi ch form apsatgkeda iih reyatheart 0 Qs @not her. chi i_ages, Sstatic

i mges and Hgﬂaﬁ] Cc imaglgs ad'r;e rec.gr ded bqurreair}g oFﬁ\%he%gteggﬂ (?_n D, _
ar r angenent ~“9-BRGM" di agF §FFREACAPTY | RiFRgdre Brpacasimanerfahi charz5 wil |
be descrsi bebiltenngteaeemmel pddt{onit BEr 0D ARtbREL 968 CREALIFOK NS

det ecti on arkangepsn co i ses dar,,sensor_8, a processor unit 9, a
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railway, or another railway in a tunnel, particular
requirements are made of the radar.

The technical difference with regard to said
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la shows diagrammatically a vertical

section through a tunnel with a platform and a track
25 area;
Figure 1b shows diagrammatically a horizontal
section through the tunnel according to Figure la;
Figure 2 shows diagrammatically the arrangement
for detecting objects;

30 Figure 3a shows an example of a static image
obtained;

Figure 3b shows the result of a comparison of the
static image according to Figure 3a with an archive
image;

35 Figure 4a shows diagrammatically in horizontal
section a first example of an installation in a tunnel
with a curved track, and

Figure 4b shows diagrammatically in horizontal
section a second example of an installation in a tunnel



to b‘reci sion within the scanned area. Such an advanced antenna i39 UDR HRY

' ' ds the possibility of
1o the gre tial of the construction and affor . $ ddo¥s
alternati vg}%gﬁéﬁglut side the field of ayfonotive radar.~Tri aPSTIREMK ogﬁown

that the autonotive radar as mentioned above can 15 detect walkin g

' [ | . Sone
edestri ans, r trpgdiistance of at |east 180 metres
!toechni cal da‘A't’i;tﬂ;‘lgarL %%?%?ﬁs%e%gﬂ at-nmfiiva radar: - Radar 20 Frequency
76-77 GHz Qut put PFver THODNRAA MoHul hiosm FMoW - Fanfmesmante Ramge 11200 m 25

DO noul gk rgover ' fresh
7o 1 skl b o ot B SR,
Angul ar pr edPSBHEISE r BRGt F6AKo oﬁ‘ﬁ Xyt 2r pdghiprm 5.7 meent i on
not |im ted fiar t aeampeeplar yuneebedbunat 8056 | REY aRQE BEL:16AR+RY

i fi it Nt S f the pat.ent ai bel ow and the i1nventive 35
irrggglle:grwex ,rrpIGef}&on yegl%%rrp%%’r y et hBht ?%Jtrh dfe R9cEHI R hdnt r ack

area have béeifEtfowP - Hiweedecttiioer eniranprnemy 7oipr evenited NaEber of

[ ' ' ' 12 _Pat ent
tracks bei nenwnit otRd WIAFIAE SATRCPIIEUY1, 3,0 I NN 2004 12, .
Clainms 1. I\/gt hod for g ?%cti ng_ obj ects, g%luch as J‘r?ﬁrrgrrll Se.l ,eJr n"§ Er ack

area of a r AR s Ef"n Rifefront r Fhie apeasiblapricanmihdy aated eagt one
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surveil | anc8hgrd, dagrammatically in Figure 2 in a manner which

15  will be described 'in greater detail further on in the
description. The detection arrangement 7 comprises a
radar sensor 8, a processor unit 9, a memory unit 10
and an indicator unit 11. The radar sensor 8 has means
12 for fixed mounting in the tunnel 1, for example on a

20 tunnel wall. The processor unit 9 and the memory unit
10 can form part of the radar sensor 8, while the
indicator unit 11 is advantageously located elsewhere.

The indicator unit can consist of any means suitable
for sﬁpplying appropriate information. Optical

25 indication, for example some form of lamp or display,
as well as acoustic indication or combinations thereof
are some poscible alternatives. The indicator unit can
advantageously be connected to or form part of an
ordinary safety and signal system.

30 By low-pass filtering a number of successive radar
images of the monitored area picked up by the radar
sensor, which area has in a simple embodiment in Figure
lb been marked as a sector 13 with an angle o, a static
image of all the stationary objects within the sector

35 13 is obtained. Low-pass filtering can be performed in
the processor unit 9.

The static image 1is compared with an archive
image. The archive image is obtained by taking an image
on occasions when there is no traffic by means of the
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15 arrangenent .conpri ses a radar sensor having neans f i ng
relative to™Né"frack area and programmed to scan only conbi nations of

di stance and anglie wotden ttee Hé@@lctarﬁaviﬁgpr@gygégg’unf(;rf%rxaqr(&%essi ng
i mage i4y or pati.on sgﬁggggg by_the {adar go sensor, _a msrmr%\r__unlt Tor
storing | mages and PRAT tat DY Ittt BOPCT ARGt iMy dhut NSdiche®asts ect s,
characteri zédlraringl’ ttwpe adar abssormfradieet,r angengt ch S Dyt r adar
wor ki ng wit bhRothecibh! i gRt r%l\g%vel-q{lq‘;ﬁhédangez&angﬁiﬂ;gﬁrogr.arme as to 25

conbi nati ons_of _di stance and angle to forma surv Ee &M@8%addpted to
the tunnel RBFRSPPR, anaBEsoEhat eBOERB&PEr 0dRd Seamison odnd atd of i rirgh of t he

track area tivseafiset b€ phat ek ihel thke A3 YN GSALI Q4N which the
arrgangej’gent I's mpunted, . to prevent the detection arrangement
' reacting to people moving on the platform, the scanning
area of the radar sensor ic restricted to the track
area itself. This is effected by programming the
detection arrangement with information relating to the
300 combinations of distances and angles to be included in
the scanning area. By using a radar sensor with the
performance indicated above, the scanning area can be
limited so as to follow the track area very precisely,
and there is thus no risk of false alarms originating
35 from people moving on the platform.
With reference to Figures 4a and 4b, two examples
of installations in the case of curved platforms are
discussed.

Figure 4a shows an essentially convex curvature of
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angles smaller than a; are excluded. In the same way,

-d
stance d,, signal values which originate from

for the distance d,, signal values which originate from
angles smaller than o, are excluded. Corresponding

15 exclusion applies for all the angles within the sector.

Figure 4b shows an installation with two radar
sensors 19, 20 on a platform 5 which is essentially
concave where it meets the track area 2. The radar
sensor 19 can scan an angle o3, while the radar sensor

20 20 can scan an angle a4. In the same way as in. the
example according to Figure 4a, signal values which
originate from the platform area are excluded.

In order to identify the track area 2,
measurements can be carried out on an arriving or

25 departing train 6, see Figure la. The strong echo which
the train produces instantaneously coincides in
principle with the track area which is to be monitored,
and the surveillance area for objects in motion can
thus be defined easily.

30 An example of a radar system which meets the
requirements of ©being suitable for track access
surveillance is an automotive radar system developed by
the applicant. In this context, reference is made to
Eriksson/As as mentioned above.

35 The “automotive radar” is a radar sensor which is
used in order to make driving a car more convenient
and/or safer. The first applications are within the
area of ACC, Adaptive Cruise Control. The next stage is
what is known as CW/A, Collision Warning/Avoidance. The
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Patent Claims

1. Method for detecting objects, such as human
beings, in a track area of a railway system, which
5 track area is monitored by at least one radar sensor
which 1is mounted in a fixed manner relative to the
track area and the surveillance area of which is
limited at least along parts of the track area by
excluding combinations of distance and angle which are
10 not to be included in the surveillance area,
information supplied by the radar sensor being
processed for detecting objects, characterized in that
the detection is performed in connection with
underground stations, in that the surveillance area 1is
15 adapted to the tunnel walls of the underground stations
and the finish of the track area towards the platform
of the underground station, in that comprised radar
sensors identify when a train is pulling into or out of
the underground station and in that the radar sensors
20 are FMCW radars working within the millimetre
wavelength range.
2. Method according to Patent Claim 1, characterized
in that a number of successive radar images of the
monitored area delivered via the radar sensor are low-
25 pass filtered to produce a static image of all the
stationary objects within the monitored area, in that
an archive image is generated via the radar sensor on
occasions when the monitored area is traffic-free, and
in that the static image is compared with the archive
30 image to eliminate static clutter and to detect any new
stationary objects.
3. Method according to either of the preceding patent
claims, characterized in that a dynamic image of the
monitored area is produced by eliminating stationary
35 objects in images delivered via the radar sensor for
the purpose of detecting moving objects.
4, Method according to Patent Claim 3, characterized
in that the position in terms of angle and distance is
determined for objects detected in the dynamic image.

40 5. Method according to any one of the preceding
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ordinary safety and signal system.
7. Method according to any one of the preceding
patent claims, characterized in that any trackbound

10 vehicles situated 1in or in the vicinity of the
monitored track area are stopped automatically in the
event of new objects being detected.
8. Arrangement for detecting objects, such as human
beings, in a track area of a railway system, which

15 arrangement comprises a radar sensor having means for
fixed mounting relative to the track area and
programmed to scan only combinations of distance and
angle within the track area, a processor unit for
processing image information supplied Dby the radar

20 sensor, a memory unit for storing images and an
indicator wunit for indicating unauthorized objects,
characterized in that the radar sensor of the
arrangement 1is a FCMW radar working within the
millimetre wavelength range and 1s programmed as to

25 combinations of distance and angle to form a
surveillance area adapted to the tunnel walls in an
associated underground station and the finish of the
track area towards the platform of the underground
station in which the arrangement is mounted.

30 9. Arrangement according to Patent Claim 8,
characterized in that the radar sensor is provided with
a moving Cassegrain antenna.
10. Arrangement according to either of the preceding
Patent Claims 8 and 9, characterized 1in that the

35 indicator unit 1s connected to or forms part of a
safety and signal system, in which way any trackbound
vehicles situated in or in the wvicinity of the
monitored track area can be stopped automatically in

the event of new objects being detected.



