
Ðåñßëçøç
Óêïðüò ôçò åñãáóßáò áõôÞò åßíáé íá ìåëåôÞóåé ôï öáéíüìåíï ôçò
óõìðåñéöïñÜò êáé ôçò êßíçóçò ðåæþí áôüìùí óå Üôáêôá äéáôåôáãìÝ-
íç ïõñÜ áíáìïíÞò. Óôü÷ïò ôçò åßíáé ç åîáãùãÞ ÷ñÞóéìùí óõìðåñá-
óìÜôùí ãéá ôïí ïñèïëïãéóôéêü ó÷åäéáóìü óôïí áóôéêü ÷þñï åßôå
Ýñãùí õðïäïìÞò (ðåæïäñüìéá, ðåæïãÝöõñåò ê.ëð.) åßôå ÷þñùí áíáìï-
íÞò êáé êõêëïöïñßáò ðëÞèïõò êïéíïý óå êôéñéáêÜ Ýñãá (áðïâÜèñåò
óôáèìþí, ðñïóâÜóåéò êáé Ýîïäïé áíÜãêçò óå ÷þñïõò óõãêÝíôñùóçò
ðëÞèïõò áôüìùí, óôåãáóìÝíïõò Þ ìç, üðùò åêêëçóßåò, áèëçôéêÝò
åãêáôáóôÜóåéò, ÷þñïé èåáìÜôùí ê.ëð.). Ç Ýñåõíá ðåñéëáìâÜíåé ôçí
áíÜëõóç ÷áñáêôçñéóôéêþí ðáñáìÝôñùí êßíçóçò ðåæþí óå Üôáêôá
äéáôåôáãìÝíç ïõñÜ áíáìïíÞò, óå ìåãÜëçò óçìáóßáò èñçóêåõôéêÞ
åêäÞëùóç, êáôÜ ôç ëÞøç áãéáóìïý, ìåôÜ ôçí ôåëåôÞ áãéáóìïý ôùí
õäÜôùí, óôçí åêêëçóßá ôçò Áã. ÐáñáóêåõÞò, óôï äÞìï Í. Óìýñíçò
óôçí ÁèÞíá.

1. ÅÉÓÁÃÙÃÇ

Ç ìÝ÷ñé óÞìåñá Ýñåõíá óôéò áóôéêÝò ìåôáêéíÞóåéò ôùí
ðåæþí åß÷å ùò êýñéï áíôéêåßìåíï ôçí áíÜëõóç ðáñáìÝôñùí
èåùñþíôáò ôïõò ðåæïýò êõñßùò ü÷é ùò ìåìïíùìÝíá Üôïìá,
áëëÜ ùò ïìÜäá ðåæþí ðïõ, ÷ùñßò íá ôï Ý÷ïõí óõíåéäçôÜ åðé-
äéþîåé, óõìâáäßæïõí óôï ðëáßóéï ìéáò ôõ÷áßáò öÜëáããáò, ç
ïðïßá äçìéïõñãåßôáé óõ÷íÜ áðü öùôåéíïýò óçìáôïäüôåò Þ
Üëëïõò êõêëïöïñéáêïýò ðáñÜãïíôåò. Ïé ðáñÜìåñïé, ðïõ
âáóéêÜ åîåôÜæïíôáé, åßíáé ç ôá÷ýôçôá, ç ðõêíüôçôá, ç ñïÞ
êáé ï ÷þñïò, ôïí ïðïßï êáôáëáìâÜíåé ç ïìÜäá ôùí ìåôáêé-
íïõìÝíùí ðåæþí [5],[7]. Åðßóçò, Ý÷åé èåùñçôéêÜ ìåëåôçèåß
ôï öáéíüìåíï ôçò ïõñÜò áíáìïíÞò áñ÷éêÜ ãéá ï÷Þìáôá êáé
áñãüôåñá, êáô� åðÝêôáóç, ãéá ïìÜäåò ðåæþí áôüìùí [8], [9],
[10].

Ôá ìÝ÷ñé óÞìåñá åîåôáæüìåíá ìåãÝèç, üðùò ôá÷ýôçôá,
ñïÞ ê.ëð., äåí áðáéôïýóáí åîåéäéêåõìÝíï åîïðëéóìü, áëëÜ
áñêïýóáí êÜðïéïé ðáñáôçñçôÝò ìå ÷ñïíüìåôñá êáé ßóùò êáé
êÜðïéï åñùôçìáôïëüãéï ãéá íá áðïôõðþóïõí, ðÝñá áðü ôá
÷áñáêôçñéóôéêÜ ôçò êßíçóçò, êáé ôïí áêñéâÞ óêïðü ìåôáêß-
íçóçò ôùí ðåæþí [9]. 

Ç åéóáãùãÞ ôçò åéêüíáò (öùôïãñáöéêÞ, êéíçìáôïãñáöé-
êÞ ìç÷áíÞ êáèþò êáé ôï ìáãíçôïóêüðéï) åðéôñÝðåé óÞìåñá
óôï ìåëåôçôÞ ëåðôüôåñåò êáé áêñéâÝóôåñåò áíáëýóåéò ôùí
÷áñáêôçñéóôéêþí êßíçóçò ôïõ äåßãìáôïò ôùí ðåæþí ðïõ åîå-
ôÜæåé [1], [2], [3], [4], [6].

Ç ðáñïýóá Ýñåõíá Ýñ÷åôáé íá óõìðëçñþóåé Ýíá êåíü ôçò
âéâëéïãñáößáò, äéüôé åîåôÜæåé êáé áíáëýåé ÷áñáêôçñéóôéêÜ
ôçò ãåùìåôñßáò ôïõ ß÷íïõò ôçò êßíçóçò ðåæþí áôüìùí óôï
åóùôåñéêü ìéáò Üôáêôá äéáôåôáãìÝíçò ïõñÜò áíáìïíÞò.

2. ÄÅÄÏÌÅÍÁ ÅÑÅÕÍÁÓ
2.1. Ç ïñãÜíùóç ôïõ ðåéñÜìáôïò

Ìå äåäïìÝíç ôç ÷ñÞóç ìáãíçôïóêïðßïõ ãéá ôçí áðïôý-
ðùóç ôçò êßíçóçò ôùí ðåæþí áðïöáóßóôçêå ôï äåßãìá ôçò
Ýñåõíáò íá ðñïÝñ÷åôáé áðü Üôïìá ðïõ åß÷áí êïéíü óêïðü
ìåôáêßíçóçò. Áñ÷éêÜ åß÷å åîåôáóèåß ç éäÝá íá áðïôõðùèåß
ïìÜäá áôüìùí êáôÜ ôçí ðïñåßá ôïõò ðñïò ôçí Ýîïäï ãçðÝäïõ
êáé óôç óõíÝ÷åéá ç éäÝá áðïôýðùóçò ïìÜäùí áôüìùí óå
áðïâÜèñåò ðïõ ðñïóðáèïýí íá åéóÝëèïõí óå óõñìïýò. Ôåëé-
êÜ áðïöáóßóôçêå ç áðïôýðùóç ïìÜäáò áôüìùí óå êÜðïéá
èñçóêåõôéêÞ åêäÞëùóç. Ç áðüöáóç áõôÞ åëÞöèç ìå ôï óêå-
ðôéêü üôé ðáñåß÷å ðëÞèïò áôüìùí: 

l Ìå êïéíü óêïðü ìåôáêßíçóçò. 
l Ó÷åôéêÜ Þñåìï óôéò åêäçëþóåéò óõìðåñéöïñÜò ôïõ (ëüãù

åõëÜâåéáò ðñïò ôç èñçóêåõôéêÞ ôåëåôÞ óå áíôßèåóç ð.÷.
ìå ôéò åêäçëþóåéò ïðáäþí óå ãÞðåäï).

l ÉêáíïðïéçôéêÞ óõíå÷Þ ñïÞ ðåæþí (óå áíôßèåóç ìå ôéò
áðïâÜèñåò ðïõ ëüãù ôùí óõñìþí ïé ðåæïß êáôáöèÜíïõí
êáôÜ êýìáôá).

l ÓôáèåñÝò óå èÝóç «ðýëåò» äéÝëåõóçò (óå áíôßèåóç ìå ôéò
áðïâÜèñåò üðïõ ïé èýñåò ôùí óõñìþí ìåôáôïðßæïíôáé
åëáöñÜ óå êÜèå íÝá Üöéîç ôñÝíïõ). 

ÅðéðëÝïí, ôï äÜðåäï ôïõ ðåñéâüëïõ ôçò åêêëçóßáò Þôáí

1Tå÷í. ×ñïí. Åðéóô. ¸êä. ÔÅÅ, ÉI, ôåý÷. 1-2  1999  Tech. Chron. Sci. J. TCG, II, No 1-2

ÕðïâëÞèçêå: 26.4.1999 ¸ãéíå äåêôÞ: 13.9.1999

ÌåôáêéíÞóåéò Ðåæþí 
äéÜ ìÝóïõ ¢ôáêôá ÄéáôåôáãìÝíçò ÏõñÜò ÁíáìïíÞò

óôï Ðëáßóéï ÅêêÝíùóçò ×þñïõ

É. ÔÆÏÕÂÁÄÁÊÇÓ
Åðßêïõñïò êáèçãçôÞò Å.Ì.Ð.

Ê. ÑÅÍÔÆÏÓ
Ðïëéôéêüò Ìç÷áíéêüò



ôåëåôÞ áãéáóìïý ôùí õäÜôùí ç ëÞøç áãéáóìïý áðü ðëÞèïò
áôüìùí ðïõ Þôáí ðõêíÜ óõãêåíôñùìÝíï êáé ðåñßìåíå óå
Üôáêôá äéáôåôáãìÝíç ïõñÜ Ýîù áðü ôçí åêêëçóßá, êáôÜ
ìÞêïò ôïõ êéãêëéäþìáôïò ôïõ ðåñéâüëïõ.

Ãéá íá ëÜâåé ôïí áãéáóìü, Ýðñåðå íá äéÝëèåé áðü êÜðïéá
áðü ôéò äýï ìéêñÝò èýñåò ðïõ õðÞñ÷áí óôï êéãêëßäùìá, äñá-
óêåëþíôáò Ýíá ìéêñü óêáëß ýøïõò ðåñßðïõ 16 cm (åéê. 1 (á)
& (b)).

Ïé êáéñéêÝò óõíèÞêåò ðïõ åðéêñáôïýóáí Þôáí ðïëý
äõóìåíåßò: Ýêáíå êñýï, ÷éüíéæå åëáöñÜ êáé öõóïýóå Ýíôïíá.

Ç éäÝá êáôáêüñõöçò ëÞøçò áðü ýøïò ìå áóýñìáôç
ìç÷áíÞ ëÞøçò ìéêñþí äéáóôÜóåùí (åéê. 2), áí êáé áñ÷éêÜ
öÜíçêå åíäéáöÝñïõóá ðñüôáóç, ãéáôß èá Ýäéíå åéêüíåò
êåíôñéêÝò êáôáêüñõöåò ÷ùñßò ðáñáìüñöùóç, áðïññßöèçêå,
ãéáôß äåí óôÜèçêå åýêïëï óå ðñïêáôáñêôéêÝò äïêéìÝò íá
êñáôÞóïõìå ôïí åëáöñý êáé ìéêñü óå ìÝãåèïò åîïðëéóìü áö�
åíüò áêßíçôï óôïí áÝñá êáé áö� åôÝñïõ ÷ùñßò íá ãßíåé áíôé-
ëçðôüò áðü ôï ðëÞèïò.

Ç êáôáãñáöÞ Ýãéíå ôåëéêÜ ìå åñáóéôå÷íéêÞ ìç÷áíÞ
ëÞøçò åéêüíáò (ìáãíçôïóêüðçóç). Ùò èÝóç ðáñáôÞñçóçò
ïñßóôçêå ôï êùäùíïóôÜóéï ôçò åêêëçóßáò ðïõ ðáñåß÷å
ðáíïñáìéêÞ èÝá óôï ÷þñï ðïõ åîåôÜæáìå, ÷ùñßò ï ðáñáôç-
ñçôÞò êáé ï åîïðëéóìüò ôïõ íá ãßíïíôáé áíôéëçðôïß áðü ôá
Üôïìá ðïõ ðáñáêïëïõèïýóå.

×ñçóéìïðïéÞèçêå åõñõãþíéïò öáêüò ãéá íá êáëýøïõìå
üëç ôçí áíùôÝñù ðåñéï÷Þ. Ç ÷ñÞóç ôïõ öáêïý áõôïý, åíþ
âïçèïýóå óôç ãåíéêÞ êáôáãñáöÞ áðü ôá äñþìåíá óå ÷þñï
ìåãÜëçò Ýêôáóçò, äçìéïýñãçóå êáìðýëåò ðñïïðôéêÝò ðáñá-
ìïñöþóåéò óôçí åéêüíá. ×ñåéÜóôçêå ëïéðüí óôç óõíÝ÷åéá ïé
êáôáãñáöÝò ôùí åéêüíùí íá áíáìïñöùèïýí áíáëïãéêÜ óå
ìïñöÞ êáôüøåùí õðü êëßìáêá (åéê. 3). Ùò öõóéêüò êÜíáâïò
ãéá ôçí ðáñáêïëïýèçóç ôïõ öáéíïìÝíïõ êáé ôçí áíáìüñöù-
óç ôçò åéêüíáò ÷ñçóéìïðïéÞèçêå ç ðëáêüóôñùóç ôïõ äáðÝ-
äïõ ôïõ ÷þñïõ (ðëÜêåò äéáóôÜóåùí 0.50×0.50 ôïõ ìÝôñïõ).
Ï êÜíáâïò áõôüò Ý÷åé áðïôõðùèåß óôá äéáãñÜììáôá ôùí
êáôüøåùí ðïõ ðáñïõóéÜæïõí ôá ß÷íç ôçò ðïñåßáò ôùí ðåæþí
êáé ôéò éóü÷ñïíåò êáìðýëåò. ÏõóéáóôéêÜ ï ÷þñïò, ðïõ åíäéÝ-
öåñå ôçí Ýñåõíá, Þôáí ðåñßðïõ 90 ì2 ìå äéáóôÜóåéò (6×15)ì.
êáé áðïôõðþèçêå óôç óõíÝ÷åéá, ìå áêñßâåéá, ìáæß ìå ôç
ãýñù ðåñéï÷Þ, ìå ÷ñÞóç ôïðïãñáöéêïý ïñãÜíïõ. 

Ç äéáäéêáóßá êáôáãñáöÞò ëÞøçò ôïõ áãéáóìïý åß÷å äéÜñ-
êåéá 45 min, åíþ ôï öáéíüìåíï ôçò ïõñÜò äéÞñêåóå 30 min.
Óôï ÷ñüíï ôùí 30 min åîõðçñåôÞèçêáí 225 ðåñßðïõ Üôïìá,
ôá ïðïßá áíÝìåíáí óå ïõñÜ ãéá íá åîõðçñåôçèïýí. Óôç óõíÝ-
÷åéá, ìåôÜ ôçí áðïóõìöüñçóç ôïõ ÷þñïõ êáé ôçí åîÜëåéøç
ôïõ öáéíïìÝíïõ ôçò ïõñÜò óðïñáäéêÜ åîõðçñåôÞèçêáí Üëëá
ðåñßðïõ 100 Üôïìá.

2.3. Ç áíÜëõóç ôùí äåäïìÝíùí

Ç åðéëïãÞ ôïõ äåßãìáôïò ôùí áôüìùí, ôùí ïðïßùí ôá
÷áñáêôçñéóôéêÜ êßíçóçò ìåëåôÞèçêáí, Þôáí ôõ÷áßïò. Óå
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Åéêüíá 1: (á) Ï ÷þñïò áðü ôï ýøïò ôùí ðåæþí. (b) Ï ÷þñïò áðü ôï
ýøïò ôïõ ðáñáôçñçôÞ ÷ùñßò ðåæïýò. (c) Ï ÷þñïò áðü ôï ýøïò ôïõ
ðáñáôçñçôÞ ìå ìßá ôõ÷áßá åéêüíá äåßãìáôïò ìå ðåæïýò óôçí ïõñÜ
áíáìïíÞò. 
Picture 1: (a) The area viewed from the pedestrian�s height. (b) The
area viewed from the observer�s height without pedestrians. (c) The
area viewed from the observer�s height with random view of the
sample with pedestrians in the waiting queue.

åðßðåäï, ïñéæüíôéï, óôñùìÝíï ìå ðëÜêåò ôóéìÝíôïõ äåäïìÝ-
íùí äéáóôÜóåùí ðïõ äéåõêüëõíå ôï ðåßñáìá äçìéïõñãþíôáò
Ýíá öõóéêü êÜíáâï.

2.2. ÊáôáãñáöÞ öáéíïìÝíïõ

Ç êáôáãñáöÞ ôïõ öáéíïìÝíïõ Ýãéíå ôçí 6ç Éáíïõáñßïõ
1993, ôéò ðñïìåóçìâñéíÝò þñåò, óôçí åêêëçóßá Áã. Ðáñá-
óêåõÞò, ðáñÜ ôéò ïäïýò Åë. ÂåíéæÝëïõ êáé È. Óïöïýëç, óôï
äÞìï Í. Óìýñíçò óôçí ÁèÞíá. ÌáãíçôïóêïðÞèçêå ìåôÜ ôçí



l Ôçí åðéìÞêõíóç ôçò ðïñåßáò ôïõ êÜèå áôüìïõ (ôåèëá-
óìÝíç ðïñåßá), ç ïðïßá ðñïêýðôåé áðü ôéò ðëÜãéåò ùèÞ-
óåéò ðïõ äÝ÷åôáé ôï Üôïìï áðü ôï ðëÞèïò ðïõ ôï ðåñé-
âÜëëåé, óôçí ðñïóðÜèåéÜ ôïõ íá ðñïóåããßóåé ôç äßïäï. Ç
åðéìÞêõíóç ôçò ðïñåßáò åêöñÜæåôáé óå ðïóïóôü ôïõ
åõèõãñÜììïõ ôìÞìáôïò (áêôßíáò) ðïõ èá áêïëïõèïýóå ï
ðåæüò áðü ôçí ðåñéöÝñåéá ðñïò ôç äßïäï, áí äåí õðÞñ÷å
ôï ðëÞèïò ôùí Üëëùí áôüìùí.

l Ôïí ÷ñüíï ðïõ ÷ñåéÜóôçêå ãéá íá äéáíýóåé ôçí áðüóôáóç
áðü ôçí ðåñéöÝñåéá ðñïò ôç äßïäï, êáèþò êáé ôç èÝóç ôïõ
áíÜ ëåðôü ôçò þñáò (âëÝðå åéê. 7).

l Ôçí ôá÷ýôçôá êßíçóçò (ðñáãìáôéêÞ êáé öáéíüìåíç) ãéá
êÜèå Üôïìï êáèþò êáé ôç ìÝóç öáéíüìåíç ôá÷ýôçôá ôïõ
ðëÞèïõò.

l Ôï åðßðåäï åîõðçñÝôçóçò.

3. ÁÐÏÔÅËÅÓÌÁÔÁ ÔÇÓ ÅÑÅÕÍÁÓ
3.1. ÓõìðåñéöïñÜ ôïõ ðëÞèïõò

Ëüãù ôçò öýóçò ôçò åêäÞëùóçò, êáôÜ ôçí áíáìïíÞ ôï
ðëÞèïò ðñïóðáèïýóå íá õðïìÝíåé ôéò êáêÝò êáéñéêÝò óõíèÞ-
êåò ìå êáñôåñßá ó÷åäüí áãüããõóôá. Äåí Ýëåéøáí, üìùò, ó÷å-
ôéêÜ ÷áìçëüöùíá, ó÷üëéá, ðáñáôçñÞóåéò, íïõèåóßåò êáé êñé-
ôéêÝò ôïõ ðëÞèïõò, êáèþò êáé, äéáêñéôéêÜ Þ ìç, óêïõíôÞìá-
ôá êáé ðéÝóåéò ðñïò ôá ðñïðïñåõüìåíá Üôïìá, ðÜíôïôå ìå ôç
äéêáéïëïãßá üôé êáé ïé ßäéïé õößóôáíôáé ðéÝóåéò áðü ôïõò áêï-
ëïõèïýíôåò. Ïé ðÜóçò öýóåùò åêäçëþóåéò (ðéÝóåéò êáé êñé-

3Tå÷í. ×ñïí. Åðéóô. ¸êä. ÔÅÅ, ÉI, ôåý÷. 1-2  1999  Tech. Chron. Sci. J. TCG, II, No 1-2

Åéêüíá 2: (á) Ìç÷áíÞ ëÞøåùò åéêüíáò, (b) áóýñìáôïò ìåôáäüôçò
åéêüíáò. Ôï óýóôçìá ëåéôïõñãåß ìå ìéêñü óõóóùñåõôÞ. Áðüóôáóç
áóýñìáôçò ìåôÜäïóçò åéêüíáò ðåñßðïõ 70ì. 
Picture 2: (a) Picture recording device, (b) wireless transmitter of
the picture. The system operates with a small accumulator. Trans-
mission distance of the picture 70 m approximately.

äåäïìÝíåò óôéãìÝò ôïõ ÷ñüíïõ åðéëÝãáìå óôçí ôý÷ç Üôïìá,
ôá ïðïßá åõñßóêïíôáí óå ôìÞìá ðåñéöÝñåéáò êýêëïõ êÜðïéáò
áêôßíáò, ðñïóÝ÷ïíôáò Ýôóé þóôå áõôÞ ç ðåñéöÝñåéá íá åßíáé
ðáíôïý ìÝóá êáé êïíôÜ óôá üñéá ôçò ïõñÜò áíáìïíÞò. Äçëá-
äÞ êáíÝíá óçìåßï ôçò ðåñéöåñåßáò äåí Þôáí åêôüò ôçò ìÜæáò
ôïõ ðëÞèïõò ðïõ ðåñßìåíå íá åîõðçñåôçèåß. ÔåëéêÜ ÷ñåéÜ-
óôçêå ïñéóìüò äýï ôÝôïéùí ôìçìÜôùí ðåñéöåñåéþí (áëëçëï-
ôåìíïìÝíùí) ìå áíôßóôïé÷á êÝíôñá ôï ìÝóïí ôçò êáèåìßáò åê
ôùí äýï äéüäùí, áð� üðïõ ôá Üôïìá Ýðñåðå íá ðåñÜóïõí ãéá
íá åîõðçñåôçèïýí (åéê. 4). Ç êáôáãñáöÞ ðåñéåëÜìâáíå
ïõóéáóôéêÜ ôçí áðïôýðùóç ôçò êßíçóçò ôïõ ðåæïý áðü ôçí
ðåñéöÝñåéá ðñïò ôï êÝíôñï, üðïõ Þôáí ïõóéáóôéêÜ ç äßïäïò
ðñïò ôï ÷þñï ëÞøçò ôïõ áãéáóìïý. 

Ãéá ôïí êÜèå ðåæü ðïõ åðéëåãüôáí êáôáãñÜöáìå ôï ðëÞ-
ñåò ß÷íïò ôçò ðïñåßáò ôïõ áðü ôçí ðåñéöÝñåéá ðñïò ôï êÝíôñï
(äçëáäÞ ôç äßïäï) êáé óçìåéþíáìå ôç èÝóç ôïõ êÜèå ëåðôü
ôçò þñáò óå äéáöÜíåéåò åðÜíù óôçí ïèüíç, üðïõ ðñïâÜëëï-
íôáí äéáäï÷éêÜ ïé åéêüíåò. Ãéá ôçí êáôáãñáöÞ ôïõ ß÷íïõò
èåùñïýóáìå ôïí ðåæü ùò óçìåßï ðïõ ôáõôéæüôáí ÷ïíôñéêÜ ìå
ôï êÝíôñï âÜñïõò ôïõ ðåñéãñÜììáôïò ôçò åéêüíáò ôïõ. Ìüëéò
êáé ï ôåëåõôáßïò åðéëåãìÝíïò ðåæüò ôçò ðåñéöÝñåéáò ðïõ åîå-
ôÜæáìå ðåñíïýóå ôç äßïäï, îåêéíïýóå íÝïò êýêëïò ðáñáôÞ-
ñçóçò, åðéëÝãïíôáò êáéíïýñãéá Üôïìá óå íÝá ôìÞìáôá ðåñé-
öåñåéþí åðáíáëáìâÜíïíôáò áêñéâþò ôçí ßäéá äéáäéêáóßá.

Áðü ôçí áíùôÝñù êáôáãñáöÞ ìðïñïýìå íá åîÜãïõìå ìå
ó÷åôéêÞ áêñßâåéá ôá åîÞò óôïé÷åßá:

l Ôç óõìðåñéöïñÜ ôïõ ðëÞèïõò.
l Ôç ìïñöÞ ôïõ ß÷íïõò (óõíôåôáãìÝíåò) ôçò ðïñåßáò ôïõ

êÜèå ðåæïý.

Åéêüíá: 3: ÌåôáôñïðÞ ôïõ óôñåâëïý ðñïïðôéêïý êáíÜâïõ ôçò åéêü-
íáò (á) óå ïñèïêáíïíéêü (b). 

Picture 3: Conversion of the oblique coordinate network (a) of the
picture to a rectangular coordinate network (b).



Åßíáé ÷áñáêôçñéóôéêü üôé êÜðïéá Üôïìá äåí áêïëïýèç-
óáí ðïñåßá ðïõ èá ôïõò Ýöåñå óôçí ðëçóéÝóôåñç äßïäï, áëëÜ
êáè� ïäüí åðÝëåãáí ôçí Üëëç äßïäï, ãéá ôçí ïðïßá åêôßìçóáí
üôé ðáñïõóßáæå êáëýôåñç ñïÞ, Ýóôù êáé áí Þôáí óå ìåãáëý-
ôåñç áðüóôáóç. ÊÜðïéá Üëëá Üôïìá, åíþ ðåñßìåíáí ãéá
êÜðïéï ÷ñïíéêü äéÜóôçìá, åãêáôÝëåéøáí ôçí ïõñÜ, âñÞêáí
êáôáöýãéï óôçí åêêëçóßá êáé åðáíÞëèáí, üôáí áñãüôåñá ôï
ðëÞèïò åß÷å ìåéùèåß áéóèçôÜ. 

3.2. ÌïñöÞ ôïõ ß÷íïõò ôçò ðïñåßáò ôùí ðåæþí

Ç áðïêùäéêïðïßçóç ôùí äåäïìÝíùí Ýãéíå ÷åéñïíáêôéêÜ
óå äéáöÜíåéåò ôïðïèåôçìÝíåò åðÜíù óå ìåãÜëç ïèüíç ôçëå-
üñáóçò. Åêåß êáôáãñáöüôáí ç ðïñåßá ôïõ ðåæïý, üðùò ìåôá-
öåñüôáí ç åéêüíá óôçí ïèüíç áðü ôï ìáãíçôïóêüðéï. 

Ïé äéáöÜíåéåò áõôÝò áðåéêüíéæáí, åðßóçò, ôïí êÜíáâï êáé
ôá óôáèåñÜ üñéá ôïõ ÷þñïõ ðáñáôÞñçóçò. Óçìåéþíåôáé üôé ç
öÜóç áõôÞ ôçò åñãáóßáò êáé ïé äéáäéêáóßåò Þôáí åîáéñåôéêÜ
÷ñïíïâüñåò êáé åðßðïíåò ãéá ôá ìÜôéá, ãéáôß áö� åíüò ç åñãá-
óßá áõôÞ áðáéôïýóå ìåãÜëç áêñßâåéá êáé ðñïóï÷Þ, áö� åôÝ-
ñïõ ï öùôéóìüò êáé ç óÜñùóç ôçò ïèüíçò óå êïíôéíÞ áðü-
óôáóç êáé åðß ìáêñüí êáôáðïíïýóáí ôçí üñáóç. Ç åéêüíá
ðïõ ëáìâáíüôáí ìåôáôñåðüôáí óôç óõíÝ÷åéá áíáëïãéêÜ áðü
êáìðýëç ðñïïðôéêÞ åéêüíá (ëüãù ôïõ öáêïý) óå åéêüíá
êÜôïøçò ìå ïñèïãþíéï êÜíáâï õðü êëßìáêá (åéê. 3). ¼ðùò
Þäç áíáöÝñáìå, ï êÜíáâïò áíôéðñïóùðåýåé ôéò ðëÜêåò ðåæï-
äñïìßïõ ôïõ äáðÝäïõ ôïõ ÷þñïõ üðïõ Ýãéíå ç Ýñåõíá.

Åßíáé ÷áñáêôçñéóôéêÞ ç ôåèëáóìÝíç êßíçóç ôïõ êÜèå
áôüìïõ (åéê. 4). ¼óï ìåãáëýôåñåò áðïêëßóåéò áðü ôçí åõèåßá
Ý÷ïõìå, ôüóï ðéï ìåãÜëåò åßíáé ïé ðéÝóåéò (áíôßóôáóç) ðïõ
äÝ÷åôáé ôï Üôïìï óôçí ðñïóðÜèåéá êßíçóÞò ôïõ ðñïò ôçí
êáôåýèõíóç ôçò åéóüäïõ. ÐáñáôçñÞèçêáí áêüìá êáé ðåñé-
ðôþóåéò Üðùóçò êáé óôÜóçò Þ êáé ìéêñÞò ïðéóèï÷þñçóçò.

3.2.1. ÅðéìÞêõíóç ôçò äéáäñïìÞò

Óå ðåñßðôùóç ðïõ êáíÝíá åìðüäéï äåí èá ðáñåìâáëëü-
ôáí óôçí ðïñåßá ôïõ ðåæïý ðïõ èá ìåôáôïðéæüôáí áðü ôï
ôÝëïò ôçò ïõñÜò ìÝ÷ñé ôç äßïäï, ç äéáäñïìÞ áõôÞ ëïãéêÜ èá
Þôáí åõèåßá ãñáììÞ (ç ìéêñüôåñç äõíáôÞ áðüóôáóç) êáé èá
Þôáí ßóç ìå ôçí áêôßíá ôçò ðåñéöÝñåéáò ðïõ ïñéïèåôåß
÷ïíôñéêÜ ôá üñéá ôçò ïõñÜò ìå êÝíôñï, äçëáäÞ, ôç äßïäï.

Ôï ðïóïóôü åðéìÞêõíóçò ôçò ðïñåßáò ôïõ êÜèå ðåæïý
(ôåèëáóìÝíç ãñáììÞ) åêöñÜæåé êáôÜ êÜðïéï ôñüðï Ýíá
ìÝôñï ôçò ðñïâáëëüìåíçò áíôßóôáóçò ôïõ ðåñéâÜëëïíôïò
ôçò ïõñÜò óôçí ðñïóðÜèåéá ôïõ áôüìïõ íá ðñïóåããßóåé ôç
äßïäï. ¼óï ìåãáëýôåñï ôï ðïóïóôü ôçò åðéìÞêõíóçò, ôüóï
ìåãáëýôåñåò öáßíåôáé íá åßíáé ïé äõíÜìåéò áíôßóôáóçò, ôüóï
ìåãáëýôåñïé ïé êëõäùíéóìïß êáé ïé ðëÜãéåò ùèÞóåéò ðïõ
äÝ÷åôáé ï ðåæüò áðü ôï óýíïëï ôçò ìÜæáò ôùí áôüìùí ôçò
ïõñÜò.

Áðü ôçí áíÜëõóç ôõ÷áßïõ äåßãìáôïò 82 äéáäñïìþí
ðåæþí (óå óýíïëï 225 ðåæþí óå áíáìïíÞ) äéáðéóôþóáìå üôé
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Åéêüíá 4: º÷íç ðïñåßáò ðåæþí: ìáãíçôïóêüðçóç 2ïõ-9ïõ ëåðôïý,
9ïõ-12ïõ ëåðôïý, 12ïõ-15ïõ ëåðôïý. 

Picture 4: Traces of the routing of pedestrians: recordings of 2nd-9th

minute, 12nd-15th minute.

ôéêÝò) ãßíïíôáí ðéï Ýíôïíåò, üóï ôá Üôïìá ðëçóßáæáí ôéò äéü-
äïõò. 

Äåí áðïöåý÷èçêáí êáé êÜðïéåò äéáêñéôéêÝò ìéêñïðñï-
óôñéâÝò. Äõóêïëßá óôçí êßíçóç äçìéïýñãçóáí ìåñéêÜ Üôïìá
ìå áíïéêôÝò ïìðñÝëåò, äéüôé ðïëëïß óõóðåéñþíïíôáí ãýñù
ôïõò ãéá íá åðùöåëçèïýí ôçò ðñïóôáóßáò ôçò ïìðñÝëáò,
üðùò êáé Üëëïé, ïé ïðïßïé Þôáí åíôáãìÝíïé óôo ðëáßóéo
êÜðïéáò ðáñÝáò Þ óõíüäåõáí ðáéäéÜ, ðñïóðáèïýóáí íá ìçí
äéáóðáóèïýí áðü ôç óõíïäåßá ôïõò õðü ôéò ðéÝóåéò ôïõ ðëÞ-
èïõò.

2-9

9-12

12-15



ç äéáäñïìÞ ôïõ ðåæïý ðñïò ôçí «ðýëç-óôü÷ï» åíôüò ôùí
ïñßùí ôçò ïõñÜò áíáìïíÞò áõîÜíåé óçìáíôéêÜ êáé óå êáêÝò
êáéñéêÝò óõíèÞêåò ç áýîçóç áõôÞ îåêéíÜ áðü 127% êáé öèÜ-
íåé Ýùò êáé 367%. (åéê. 5).

Ç áíÜëõóç ôïõ äåßãìáôïò îåêßíçóå áðü ôï 2ï ëåðôü, ãéáôß
óôçí áñ÷Þ, ìå ôçí áðï÷þñçóç ôùí éåñÝùí ìåôÜ ôçí ôåëåôÞ
äéÜ ìÝóïõ ôçò ìÜæáò ôùí ðéóôþí ðïõ áíÝìåíáí óôçí ïõñÜ,
äçìéïõñãÞèçêå óýã÷õóç êáé áíáôÜñáîç óôçí åðéêñáôïýóá
äéÜôáîç, ç ïðïßá åðáíÞëèå óôá ðñüôåñá óå åëÜ÷éóôï ÷ñüíï.

Ç áíÜëõóç Ýãéíå óå ôñåéò öÜóåéò (åéê. 4):

l Ç ðñþôç öÜóç îåêßíçóå áðü ôï 2ï ëåðôü ôçò þñáò êáé
åß÷å äéÜñêåéá ìÝ÷ñé ôï ôÝëïò ôïõ 8ïõ ëåðôïý. Óôç öÜóç
áõôÞ ç ïõñÜ åß÷å ìéá ðåñéâÜëëïõóá áêôßíá êáôÜ ìÝóï
üñï 4,25 m êáé 31 Üôïìá, ðïõ îåêßíçóáí áðü ôçí ðåñé-
öÝñåéá, äéÞëèáí áðü ôéò äýï èýñåò ôïõ êéãêëéäþìáôïò.

l Ç äåýôåñç öÜóç îåêßíçóå áðü ôï 9ï ëåðôü ôçò þñáò êáé
åß÷å äéÜñêåéá ìÝ÷ñé ôï ôÝëïò ôïõ 11ïõ ëåðôïý. Óôç öÜóç
áõôÞ ç ïõñÜ åß÷å ìéá ðåñéâÜëëïõóá áêôßíá êáôÜ ìÝóï
üñï 3,60 m êáé 28 Üôïìá, ðïõ îåêßíçóáí áðü ôçí ðåñé-
öÝñåéá, äéÞëèáí áðü ôéò äýï èýñåò ôïõ êéãêëéäþìáôïò.

l Ç ôñßôç öÜóç îåêßíçóå áðü ôï 12ï ëåðôü ôçò þñáò êáé
åß÷å äéÜñêåéá ìÝ÷ñé ôï ôÝëïò ôïõ 14ïõ ëåðôïý. Óôç öÜóç
áõôÞ ç ïõñÜ åß÷å ìéá ðåñéâÜëëïõóá áêôßíá êáôÜ ìÝóï
üñï 3,00 m êáé 23 Üôïìá, ðïõ îåêßíçóáí áðü ôçí ðåñé-
öÝñåéá, äéÞëèáí áðü ôéò äýï èýñåò ôïõ êéãêëéäþìáôïò.

ÌåôÜ ôï 15ï ëåðôü ç ïõñÜ äéáôçñÞèçêå ãéá ðåñßðïõ 15
ëåðôÜ áêüìá ìå ðïëý ìéêñüôåñåò ðåñéâÜëëïõóåò áêôßíåò êáé
äåí êñßèçêå óêüðéìç ðåñáéôÝñù ðñüóèåôç áíÜëõóç.

3.2.2. ×ñüíïò äéáäñïìÞò

Ùò ÷ñüíïò äéáäñïìÞò èåùñåßôáé ï ÷ñüíïò, ôïí ïðïßï ÷ñåéÜ-
óôçêå ï ðåæüò ãéá íá öèÜóåé áðü ôçí ðåñéöÝñåéá óôç äßïäï.
Ï ÷ñüíïò áõôüò åßíáé äéáöïñåôéêüò ãéá êÜèå ðåæü, äéüôé åßíáé
óõíÜñôçóç ôçò áðüóôáóçò, ôçí ïðïßá äéÜíõóå, ëüãù ôùí
ôñéâþí êáé ôùí êáèõóôåñÞóåùí ðïõ äçìéïõñãÞèçêáí óôç
ìÜæá ôçò ïõñÜò áíáìïíÞò. Ãéá êÜèå ðåæü ï ÷ñüíïò áõôüò
êáôáãñÜöçêå óå ðßíáêá. Ìéá ÷áñáêôçñéóôéêÞ äõíáìéêÞ
åéêüíá ôçò êáôÜóôáóçò ìåôáêßíçóçò äßíåôáé óôï äéÜãñáììá
(åéê. 7) üðïõ åìöáíßæïíôáé, áíÜ ðñþôï ëåðôü ôçò þñáò, óå
éóü÷ñïíåò êáìðýëåò ïé èÝóåéò ïìÜäáò ðåæþí ðïõ îåêßíçóáí
ôáõôü÷ñïíá áðü ôçí ðåñéöÝñåéá ðñïò ôç äßïäï. Ïé êáìðýëåò
áõôÝò äåí åßíáé ôìÞìáôá ðåñéöåñåéþí, üðùò ç áñ÷éêÞ (÷ñïíé-
êÞ óôéãìÞ ìçäÝí), áëëÜ äéáôçñïýí êÜðïéá ó÷åôéêÞ áíáëïãßá
ìïñöÞò. Ç èÝóç åêêßíçóçò ôïõ êÜèå ðåæïý óôçí ðåñéöÝñåéá
öáßíåôáé êÜðùò íá åðçñåÜæåé ôç ìåôÝðåéôá ìåôáêßíçóÞ ôïõ.
Äéáêñßíïíôáé êÜðïéåò èÝóåéò üðïõ ïé áóêïýìåíåò ðéÝóåéò
öáßíåôáé íá åßíáé åíôïíüôåñåò, ìå áðïôÝëåóìá ìÝóá óôç
ìÜæá íá äçìéïõñãïýíôáé ñåýìáôá ôá÷ýôåñçò ìåôáêßíçóçò.
Ðáñáôçñïýíôáé, åðßóçò, ôïðéêÝò åðéêáëýøåéò êáìðõëþí ðïõ
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Åéêüíá 5: ÅðéìÞêõíóç ôçò äéáäñïìÞò ôùí áôüìùí óôï ðëáßóéï ôçò
ïõñÜò áíáìïíÞò. Ðáñáôçñåßôáé ãåíéêÜ óçìáíôéêÞ áýîçóç ôïõ äéá-
íõüìåíïõ äñüìïõ. 
Picture 5: Elongation of the routing of individuals in the frame of
the waiting queue. In general a significant increase of the route co-
vered may be observed.

Åéêüíá 6: ×ñüíïé ìåôáêßíçóçò ôùí ðåæþí óôçí ïõñÜ áíáìïíÞò.
Picture 6: Time interval of pedestrian displacement in the waiting

queue.

óçìáßíåé üôé Üôïìá ðïõ áêïëïõèïýóáí âñÝèçêáí íá ðñïç-
ãïýíôáé. Ïé åðéêáëýøåéò áõôÝò åíôïðßæïíôáé êõñßùò êïíôÜ
óôéò äéüäïõò üðïõ êáé ïé ðëÜãéåò ðéÝóåéò áõîÜíïíôáé, êáèþò
êáé ç ðõêíüôçôá ôùí ðåæþí áíÜ ôåôñáãùíéêü ìÝôñï åßíáé
ïñéáêÞ. Ðáñáôçñïýìå üôé ìå ôçí ðáñÝëåõóç ôïõ ÷ñüíïõ
êÜðïéá ìïñöÞ ôÜîçò äçìéïõñãåßôáé åê ôùí ðñáãìÜôùí, ôçí
ïðïßá áðïäÝ÷ïíôáé ôá ìÝëç ôçò ïõñÜò áíáìïíÞò. Äéáðéóôþ-
íïõìå üôé óôï ôñßôï äéÜãñáììá (12ï-15ï ëåðôü êáôáãñáöÞò)
ïé éóü÷ñïíåò ïìáëïðïéïýíôáé êÜðùò êáé äéáêñßíïíôáé áëëÞ-
ëùí, ÷ùñßò ç ìßá íá åìðëÝêåôáé ìå Üëëç. 

ÅêôéìÜôáé, åðßóçò, üôé ç ãåùìåôñßá ôïõ ÷þñïõ (äéÜôáîç
êáé ãåùìåôñßá ôïõ ÷þñïõ áíáìïíÞò, èÝóç åêêßíçóçò ðåæþí,
èÝóç êáé áñéèìüò äéüäùí, ç ìïñöÞ ôçò ïõñÜò áíáìïíÞò)
ðñÝðåé íá ðáßæåé ñüëï óôá ÷áñáêôçñéóôéêÜ ôçò ìåôáêßíçóçò,
÷ùñßò üìùò áõôü íá ìðïñåß íá áðïäåé÷ôåß ðëÞñùò ìå ôá
õðÜñ÷ïíôá äåäïìÝíá. ×áñáêôçñéóôéêÜ áíáöÝñïõìå üôé
ðåæïß, ðïõ îåêßíçóáí áðü ôçí ðåñéöÝñåéá áðü èÝóç óõììå-
ôñéêÞ ùò ðñïò ôéò äýï äéüäïõò, åîõðçñåôÞèçêáí áéóèçôÜ
ôá÷ýôåñá áðü Üëëïõò. Áðü ôéò ôñåéò áõôÝò ôá÷ýôçôåò ìåãá-



l Ôç öáéíüìåíç ôá÷ýôçôá, ç ïðïßá ðñïêýðôåé ùò ôï áðïôÝ-
ëåóìá ôçò äéáßñåóçò ôçò åõèåßáò áðüóôáóçò, ìåôáîý
ðåñéöåñåßáò êáé äéüäïõ (áêôßíáò), ìå ôïí áíôßóôïé÷ï
÷ñüíï ðïõ ÷ñåéÜóôçêå ãéá ôç ìåôáêßíçóÞ ôïõ áõôÞ ï
êÜèå ðåæüò ôïõ äåßãìáôïò.

l Ôç ìÝóç ôá÷ýôçôá, ç ïðïßá ðñïêýðôåé ùò ï ìÝóïò üñïò
ôçò öáéíüìåíçò ôá÷ýôçôáò ôïõ äåßãìáôïò ôùí ðåæþí ðïõ
óõììåôÝ÷ïõí óôçí ïõñÜ áíáìïíÞò.

3.2.4. Ðõêíüôçôá ðåæþí êáé óôÜèìåò åîõðçñÝôçóçò

Ïé ðïëý êáêÝò êáéñéêÝò óõíèÞêåò, ôï êñýï áëëÜ êáé ç
áñáéÞ ÷éïíüðôùóç, ôá âñåãìÝíá ñïý÷á, ç ÷ñÞóç, áðü áñêå-
ôÜ Üôïìá, ïìðñÝëáò (ðïõ óôÜæåé óôçí ðåñßìåôñü ôçò êáé áðï-
ìáêñýíåé ôá Üôïìá, åíþ ôá ùèåß íá óõìðéåóôïýí áíÜ äýï Þ
ôñßá óôï êÝíôñï ôçò) öáßíåôáé íá Þôáí âáóéêÝò áéôßåò, þóôå
íá ðáñáôçñçèåß áñ÷éêÜ ðõêíüôçôá 3 áôüìùí/ì2 (óôÜèìç
åîõðçñÝôçóçò D). Ðïëý óýíôïìá ç ðõêíüôçôá áõôÞ Ýðåóå
óå 1,5 Üô./ì2 (óôÜèìç åîõðçñÝôçóçò C), ãéá íá êáôáëÞîåé
ëßãï ðñéí ôç äéÜëõóç ôçò ïõñÜò áíáìïíÞò óå 0,75 Üô./ì2

(óôÜèìç åîõðçñÝôçóçò A).

4. ÓÕÌÐÅÑÁÓÌÁÔÁ ÔÇÓ ÅÑÅÕÍÁÓ
4.1. Ùò ðñïò ôç ìåèïäïëïãßá êáé ôçí ïñãÜíùóç 

ôçò Ýñåõíáò

Ç ìåèïäïëïãßá, ðïõ áêïëïõèÞèçêå êáé óôçñß÷èçêå óôçí
áíÜëõóç ìåãÜëïõ ðëÞèïõò öùôïãñáöéþí åíüò ãåãïíüôïò,
ìáò ïäÞãçóå áóöáëþò óôç äõíáôüôçôá áíÜëõóçò ôïõ öáéíï-
ìÝíïõ ôçò ïõñÜò áíáìïíÞò êáé ôçí åîáãùãÞ óõìðåñáóìÜ-
ôùí, êáé ùò åê ôïýôïõ ìðïñåß íá èåùñçèåß åðéôõ÷Þò. 

Ç ÷åéñïêßíçôç, üìùò, äéáäéêáóßá êáôáãñáöÞò, åðß äéáöá-
íåéþí, ôùí é÷íþí ðïñåßáò ôùí ðåæþí áðü ôçí ïèüíç ïðôéêÞò
áðåéêüíéóÞò ôçò êáé ç ìåôáôñïðÞ ôùí äåäïìÝíùí ôçò Ýñåõ-
íáò óå åéêüíá áðü óôñåâëü óå ïñèïêáíïíéêü êÜíáâï õðÞñ-
îáí åîáéñåôéêÜ åðßðïíåò êáé ÷ñïíïâüñåò. ¸äùóå, üìùò, ôá
ðñþôá åñåèßóìáôá ãéá ìéá ìåëëïíôéêÞ áõôïìáôïðïßçóç ôùí
äéáäéêáóéþí ìÝóù Ç/Õ.

4.2. Ùò ðñïò ôçí ßäéá ôçí Ýñåõíá

i) Äéáðéóôþíåôáé üôé óå Ýíá áñ÷éêÜ Üíáñ÷ï êáé Üìïñöï,
ùò ðñïò ôï ó÷Þìá, óýóôçìá ïõñÜò áíáìïíÞò ãñÞãïñá õéï-
èåôïýíôáé åî áíÜãêçò áêïýóéá êÜðïéïé êáíüíåò óõìðåñéöï-
ñÜò êõêëïöïñßáò, áêüìá êáé üôáí ïé êáéñéêÝò óõíèÞêåò åßíáé
êáêÝò êáé ï êáèÝíáò åðéäéþêåé íá åîõðçñåôçèåß ãñÞãïñá.
(Äåí õðÞñîå öõóéêÜ óôçí ðåñßðôùóÞ ìáò êáìßá êáôÜóôáóç
ðáíéêïý Þ õóôåñßáò ôïõ ðëÞèïõò).

¸ôóé åíþ óôçí áñ÷Þ, óôï ðñþôï äåßãìá ôïõ 2ïõ-9ïõ

ëåðôïý (ðåæïß 1-31), ðáñáôçñïýìå ìåãÜëåò åðéìçêýíóåéò ôçò
äéáäñïìÞò, ìåãÜëïõò ÷ñüíïõò áíáìïíÞò êáé ÷áìçëÞ óôÜèìç
åîõðçñÝôçóçò (D), ç êáôÜóôáóç óôá åðüìåíá ëåðôÜ ôçò
þñáò (äåßãìáôá: 9ïõ-12ïõ êáé 12ïõ-15ïõ ëåðôïý) âáßíåé âåë-
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Åéêüíá 7: Éóü÷ñïíåò êáìðýëåò åêêÝíùóçò ÷þñïõ. Ìáãíçôïóêüðçóç
2ïõ-9ïõ, 9ïõ-12ïõ, 12ïõ-15ïõ ëåðôïý. 

Picture 7: Isochronal curves of area evacuation: recordings of 2th-9th

minute, 9th-12th minute, 12th-15th minute.

ëýôåñç áîßá Ý÷åé ç ôñßôç, ãéáôß áíôéðñïóùðåýåé ïõóéáóôéêÜ
ôçí ôá÷ýôçôá åíüò �êáìðýëïõ ìåôþðïõ� ðåæþí áðü ôçí
åêêßíçóÞ ôïõ áðü ôçí ðåñéöÝñåéá ìÝ÷ñé íá äéÝëèåé ôç äßïäï
(åéê. 8). 

3.2.3. Ôá÷ýôçôá ìåôáêßíçóçò

Åäþ äéáêñßíïõìå ïõóéáóôéêÜ ôñåéò ôá÷ýôçôåò:

l Ôçí ðñáãìáôéêÞ ôá÷ýôçôá, ç ïðïßá ðñïêýðôåé ùò ôï áðï-
ôÝëåóìá ôçò äéáßñåóçò ôçò ôåèëáóìÝíçò ðïñåßáò (ðëÞñåò
ìÞêïò), ðïõ ïõóéáóôéêÜ äéÜíõóå ï êÜèå ðåæüò ôïõ äåßã-
ìáôïò áðü ôçí ðåñéöÝñåéá ìÝ÷ñé ôç äßïäï, ìå ôïí áíôß-
óôïé÷ï ÷ñüíï ðïõ ÷ñåéÜóôçêå ãéá ôç ìåôáêßíçóÞ ôïõ
áõôÞ.

2-9

9-12

12-15



Ç «áíôßóôáóç» áõôÞ ðñïò ôçí ðïñåßá, ìå êáôåýèõíóç
ðñïò ôéò ðýëåò-óôü÷ï, äéáêñßíåôáé ðïëý Ýíôïíç óôá ðñþôá
ëåðôÜ êáé ìåéþíåôáé ðñïïäåõôéêÜ, üóï ðåñíÜ ç þñá, üôáí
áêïýóéá êÜðïéïé êáíüíåò óõìðåñéöïñÜò áíáìïíÞò äçìéïõñ-
ãïýíôáé êáé åðéâÜëëïíôáé óôï ðëÞèïò.

v) Ç èÝóç ôïõ ðåæïý óôçí ïõñÜ êáôÜ ôç óôéãìÞ ôçò åêêß-
íçóÞò ôïõ öáßíåôáé íá åðçñåÜæåé êáôáëõôéêÜ ôçí åîÝëéîç ôçò
ðïñåßáò ôïõ. Êáé óôá ôñßá äåßãìáôá ôá Üôïìá, ðïõ Þôáí
äßðëá óôï êéãêëßäùìá (ð.÷. ôá Üôïìá ìå áñéèìü 1 Ýùò 5, 28
Ýùò 32, 54 Ýùò 62, 78 Ýùò 82), äéÜíõóáí ôçí áðüóôáóç ìå
ìéêñïý ìÞêïõò, ïìáëÝò ó÷åôéêÜ äéáäñïìÝò êáé óå ìéêñïýò
ãåíéêÜ ÷ñüíïõò. Ôï ãåãïíüò äçëáäÞ üôé ìåñéêÜ Üôïìá, ðïõ
áðü ôç ìßá ðëåõñÜ åß÷áí Ýíá óôáèåñü üñéï (ôï êéãêëßäùìá
ôïõ öñÜ÷ôç ôïõ êÞðïõ) êáé áíôéìåôþðéæáí ìïíüðëåõñá ìüíï
«ôñéâÝò» áðü ôá Üëëá Üôïìá ôçò ïõñÜò, ôá ïäçãïýóå ïìáëü-
ôåñá êáé ôá÷ýôåñá ðñïò ôçí ðñüóâáóç-óôü÷ï ðïõ åß÷áí åðé-
ëÝîåé. Áõôü ôï óõìðÝñáóìá åßíáé åìöáíÝò óå üëá ôá äéá-
ãñÜììáôá ðïõ ðáñáôßèåíôáé, üðïõ öáßíåôáé üôé Üôïìá êéíïý-
ìåíá «áðü ôá ðëÜãéá» Þ áðü ôï êÝíôñï Ýöôáíáí ãñçãïñüôå-
ñá óôïí ðñïïñéóìü ôïõò.

ÁíÜëïãç Þôáí êáé ç åîÝëéîç ôçò ðïñåßáò ôùí áôüìùí ðïõ
Þôáí óå áñ÷éêÞ èÝóç åêêßíçóçò áíÜìåóá óôéò äýï ðýëåò-
óôü÷ï. Áõôïß åîõðçñåôïýíôï ãñçãïñüôåñá áðü ôïõò õðïëïß-
ðïõò, ãéáôß åß÷áí äýï äõíáôüôçôåò åðéëïãÞò.

vi) Ôá äéáãñÜììáôá ôùí éóï÷ñüíùí áðïäåéêíýïíôáé åéêü-
íåò áðü ôéò ðëÝïí ðáñáóôáôéêÝò ãéá ôçí ðåñéãñáöÞ ôïõ öáé-
íïìÝíïõ åêêÝíùóçò åíüò ÷þñïõ êáé ðñïôåßíåôáé óå êÜèå
ó÷åôéêÞ Ýñåõíá íá ðáñÜãïíôáé êáé íá ðáñáôßèåíôáé ùò ôá
÷áñáêôçñéóôéêÜ �äéáãñÜììáôá åîÝëéîçò åêêÝíùóçò ÷þñïõ
áíáìïíÞò áôüìùí�.

vii) Áðü ôá äéáãñÜììáôá ôùí ôá÷õôÞôùí ðñïôåßíåôáé íá
ìíçìïíåýåôáé ìüíï ç öáéíüìåíç ôá÷ýôçôá (êáé ü÷é ç ðñáã-
ìáôéêÞ ôá÷ýôçôá), ãéáôß áõôÞ åêôéìïýìå üôé áðïäßäåé ãëáöõ-
ñüôåñá ôï öáéíüìåíï ôçò ìåôáêßíçóçò ôùí ðåæþí.
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Åéêüíá 8: Ôá÷ýôçôåò ðåæþí: ðñáãìáôéêÞ êáé öáéíüìåíç ôá÷ýôçôá. 
Picture 8: Pedestrian�s velocities: actual and apparent velocity.

ôéïýìåíç: ìéêñáßíïõí ïé åðéìçêýíóåéò, ìåéþíïíôáé ïé ÷ñüíïé
áíáìïíÞò êáé âåëôéþíåôáé ðñïïäåõôéêÜ ç óôÜèìç åîõðçñÝ-
ôçóçò áðü C óå A. 

ii) Åðéâåâáéþíåôáé ãéá ìéá áêüìç öïñÜ üôé óôçí ðåæÞ
ìåôáêßíçóÞ ôïõ ï ðåæüò åßíáé áðñüâëåðôïò. Áðïöáóßæåé
êÜèå óôéãìÞ ôçí êáôåýèõíóÞ ôïõ áíÜëïãá ìå ôá åñåèßóìáôá
êáé ôçí êñßóç ôçò óôéãìÞò. ¸ôóé áðïöáóßæåé áßöíçò íá äéá-
ó÷ßóåé ìåãáëýôåñç áðüóôáóç, äéáãþíéá ðñïò ôç ìÜæá ôùí
áôüìùí ðïõ åßíáé óôçí ïõñÜ (ð.÷. ðåæüò 9, äåßãìá 2ïõ-9ïõ

ëåðôïý) Þ êáé ðåñéìåôñéêÜ áêüìá ôçò ïõñÜò, þóôå íá âñåé ôï
óõíôïìüôåñï, áðü Üðïøç ÷ñüíïõ (êáôÜ ôçí åêôßìçóç ôçò
óôéãìÞò), äñïìïëüãéï.

iii) ÃåíéêÜ ç äéáäñïìÞ, ôçí ïðïßá äéáíýåé ï ðåæüò, åßíáé
ðÜíôá ìåãáëýôåñç áõôÞò ðïõ ëïãéêÜ èá äéÜíõå, áí ï ÷þñïò
ìðñïóôÜ ôïõ Þôáí åëåýèåñïò. Ç åðéìÞêõíóç áõôÞ ðáñáôç-
ñåßôáé íá êõìáßíåôáé áðü 127% Ýùò 367% ôçò åõèåßáò äéá-
äñïìÞò ðñïò ôçí ðëçóéÝóôåñç äßïäï.

iv) Ôï ðïóïóôü åðéìÞêõíóçò ôçò ðïñåßáò ôïõ êÜèå ðåæïý
(ôåèëáóìÝíç ãñáììÞ) ìðïñåß íá åêöñÜóåé, êáôÜ êÜðïéï
ôñüðï, Ýíá ìÝôñï ôçò ðñïâáëëüìåíçò «áíôßóôáóçò» ôïõ
ðåñéâÜëëïíôïò ôçò ïõñÜò óôçí ðñïóðÜèåéá ôïõ áôüìïõ íá
ðñïóåããßóåé ôç äßïäï.
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Abstract
The purpose of this paper is to study the behavior and the displace-
ment of pedestrians within a randomly arranged waiting queue. Its
purpose is to deduce useful conclusions for the rational design in
urban areas of substructure projects (walkways, bridges for
pedestrians etc.), or in waiting and circulation areas of people in
building projects (station platforms, access and emergency exits in
areas of assembly, indoor and outdoor, such as churches, athletic
installations, show areas etc.) The research includes the analysis of
the characteristic parameters of motion of pedestrians inside a ran-
domly arranged waiting queue in a very importante religious cere-
mony, during the reception of the holy water in the celebration of the
blessing of the water in the church of Aghia Paraskevi, in the muni-
cipality of Nea Smyrni in Athens.

1. INTRODUCTION

Previous research into the urban displacements of
pedestrians had as main purpose the analysis of the parame-
ters of motion of the pedestrian, considering them mainly not
as individuals, but as a group which, without aiming at a par-
ticular target, moves together in the frame of a randomly
arranged group which is created by traffic lights or other
urban traffic factors. The parameters to be examined are the
velocity, the density, the flow and the area occupied by the
group of pedestrians under displacement. Also, the phe-
nomenon of the waiting queue has been thoroughly studied
initially for vehicles and afterwards, by extension, for groups
of pedestrians. 

This research was carried out in order to complete the
existing literature, because it examines and analyses the cha-
racteristics of the geometry of the trace of the pedestrians dis-
placement inside a randomly arranged waiting queue.

It was decided to record a group of persons in a religious
ceremony. This decision was taken having in mind that it

provided a group of persons with:

l Common displacement purpose.
l Relatively calm in their behavior.
l A satisfactory number of pedestrians for examination. 
l Fixed entrance� gates.
l In addition the floor of the area around the church was

paved with cement plates of certain dimensions, facili-
tating the experiment and creating a natural coordinate
network.

2. THE ORGANIZATION OF THE 
EXPERIMENT

2.1. The recording

The recording of the phenomenon was carried out on 6th

January 1993, the hours before midday, in the church of
Aghia Paraskevi in the municipality of Nea Smyrni in
Athens. It was recorded the holy water reception by the peo-
ple who were assembled in large numbers and were waiting
in a randomly arranged queue outside the church along the
balustrade of the contour, after the celebration of the blessing
of the water. In order that someone take the holy water he had
to pass through one of the two small doors in the balustrade
(picture 1 (a) & (b)). 

The weather conditions were very bad: it was very cold, a
small quantity of snow was falling and there was a strong
wind.

The recording was carried out by an amateur camera
(video-recording). Regarding the place of observation the
bell tower of the church was selected, because it provided a
panoramic view of the area under examination, without the
persons under examination seeing the observer and the equip-
ment used by him.
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A super wide angle lens was used in order to cover the
overall area. The use of this lens, while helpful for the gene-
ral recording and the actions carried out in a wide area, it was
created curved perspective deformations in the picture.
Therefore, afterwards the pictures recorded neededto be read-
justed in plan views under a scale (picture 3). As a natural
coordinate network the paving of the floor of the area was
used (plates of dimensions 0,50 m x 0,50 m). This coordinate
network has been recorded in the diagrams of the plan views,
which present the trace of the motion of the pedestrians and
the isochronal curves. In fact, the area of interest of the
research was 90 m2, with dimensions 6 m x 15 m and was
recorded afterwards accurately with the overall area by use of
a Surveyor instrument.

The procedure of the recording of the reception of the
holy water had a duration of 45 min., while the phenomenon
of the queue had a duration of 30 min. Within this interval of
30 min. Approximately 225 persons waiting in the queue
were served. Afterwards, after the decongestion of the area
and the elimination of the phenomenon of the queue another
100 persons, approximately, were served randomly.

2.2. Data analysis

The selection of the sample of persons, the characteristics
of the displacement which was studied, was random. At
certain moments we selected at random persons, who were in
a portion of a circle circumference of a certain radius, taking
care that this circumference also included the border of the
waiting queue. I.e. no point of the circumference was outside
the mass of the people waiting to be served. Finally it was
necessary to define two such portions of circumference,
cutting each other, with corresponding centers at the middle
point of each one of the access ways, through which the per-
sons had to pass in order to be served (picture 4). The recor-
ding included effectively the recording of the displacement of
the pedestrian from the circumference to the center, which
was effectively the access way to the area of the reception of
the holy water.

For each pedestrian selected we recorded the complete
trace of his routing, from the circumference to the center (i.e.
to the access way) and we noted his position every minute on
transparencies on the screen, where the pictures were pro-
jected consecutively. For the recording of the trace we con-
sidered the pedestrian as a point coarsely identified with the
center of gravity of the contour of his picture. As soon as the
last selected pedestrian of the circumference under exami-
nation passed through the entrance way, a new observation
cycle was started, by selecting new persons in new portions
of circumferences repeating exactly the same procedure.

3. CONCLUSIONS OF THE RESEARCH.
3.1. Regarding the methodology and the organization of

the research 

The methodology followed, and on which was based the
analysis of lounge number of pictures of an event, led
certainly to the possibility of analysis of the phenomenon of
the waiting queue and the determination of results and there-
fore can be considered as successful. But the procedure of the
manual recording on transparencies of the traces of the
pedestrian routing from the visual representation screen and
the conversion of the data of the research from a picture in a
curved coordinate network to a picture in a rectangular coor-
dinate network was extremely time consuming. Nevertheless,
it has given the first stimulation for a future treatment of the
procedures through a computer.

3.2. Regarding the research itself 

i) It is observed that in an initially orderless and shapeless
system of a waiting queue some traffic behavior rule are cre-
ated very quick due to the existing needs; unintentionally,
even if the weather conditions are bad and each one attempts
to be served quickly (of course, in our case there was no
panic situation or hysteria of the mass).

In this way, at the beginning in the first sample of the 2th-9th

minute (number of pedestrians 1-31), we observe big elon-
gation of the routing, long waiting time and low service level
(D), the elongation in the next minutes (samples: 9th-12th

minute and 12th-15th) starts to improve: the elongation
became smaller, the waiting time is reduced and the service
level improves progressively from C to A.

ii) It is confirmed again that we cannot predict the
pedestrian�s displacement. He decides his direction according
the judgment of the moment. In this way he decides suddenly
to cover bigger distance, in the direction of the diagonal in
relation to the mass of individuals which are in the queue (for
example pedestrian No 9 , sample of 2th-9th minute) or even
along the perimeter of the queue, in order to find the shortest
routing (according the estimation of the moment).

iii) In general the routing covered by the pedestrian is
always bigger than that which he would cover if the area in
front of him was free. The elongation varies from 127% up to
367% of the straight routing towards the nearest entrance
door.

iv) The percentage of elongation of the routing of each
pedestrian (crooked line) may express in some way a
measure of �the resistance� of the other individuals of the
queue to the attempt of the individual to approach the
entrance door.

This �resistance� against walking towards the entrance
doors is bigger during the first few minutes and afterwards it
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reduces progressively as time passes and when some rules of
behavior of waiting are created involuntarily.

v) The position of the pedestrian in the queue during the
time of starting seems to influence the development of his
routing. In the three samples, the individuals which were near
the balustrade (for example the individuals with numbers 1 to
5, 28 to 32, 54 to 62, 78 to 82) had covered the distance with
small, relatively regular routing and in general in a small time
interval. This fact i.e. that some individuals which from one
side had a steady limit (the balustrade of the fence of the gar-
den) and had been subject only to �friction� from the other
individuals of the queue guided them regularly and faster to
the entrance door target which was chosen by them. This con-
clusion is evident in all diagrams here attached.

Similar was the development of individuals who were at
initial starting position between and symmetrically in relation
to both entrance doors targets. These were serviced faster

because the mass in front of them was separated and it was
possible to be served from either entrance doors.

vi) The isochronal diagrams prove the existence of pic-
tures of description of the phenomenon and it is proposed that
they be used as characteristic �diagrams of development of
the evacuation of the waiting area�.

vii) From the diagrams of velocity it is important to note
only the apparent velocity (and not the actual velocity),
because this seems to represent better the routing of each
pedestrian. Also the average velocity of groups of pedestrian
is important, either between samples, or between groups of
individuals of the same sample.

Also in the case of the velocity we can see that individuals
moving from �the side� or from the center (case of two
doors) are moved faster towards their final target.
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