
  

  

  

  

  

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 !"# $%&'()$'*+, &-% ./, 012#34 5# .6# 7#8#9  
  

PIARC-ITS Handbook- 2 nd Edition  
 

 !"#$%$$$&'($ )*#$+($,-.$$$ /"012$ 3"4$$$$$$$$$$$$$+($56789:;$<89=>3($?@8A$6B$CDDE#$F8/"G"2$HIJ$K8.
$$$$$C2$IL>M2$CDDE#$NO8:2$IP3$Q'IJ$$-R8O$S$$$TI9*O$ )UV$ O$(W@$$$$C92$ )9X"#$Y(6(BI9O$$$$Z9*!$BBI94

$$$$$$$$$M!(I2$NO8:2$[X($ O$T68R($B6"2$58.B6(-38>\($7$B(-/($BIO68V$-:'803$ $S$$$$$])9.$IR83$Z\($C*'-O
$$$$$$$$$$$$$$$$$$$$$$[9L=>2$(6$^"9;$ )9X"#$ 9O$ 9!"#$_-9/$+($C9R83$`"\$58.-28)a$b"Dc$6B$C>)@7de2$ 3"4

-R$-.("E3S  
 

 !"#!$%&%'#(%)(#*&%

 (&+,-%&%)+./.0$%12*345%67&+84%
9,:;#%&% (&+,-%)+8<+=4%!>-?%

%

%

%
 
 
 
 
 
 

@>A/B% +:,C#(%D:E% +C%F,:G3C%D.7& %
 !"# $%&'("  

 
 
 
 
 
 
 

 
 
 

  

  
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$%& # '$()(*+ ,-./01 23#$40   

5%678 # !"#$%& '$49$:0 ;<&=> ?#;@ 5()A:+ '$49$:0  
  

  

  

!"#$% &#'()     BC<D)E !$6%F8" G6H !$F I%6J/F G(3#>K#= 2E8;7#    
*+,-. / 0+1.     B ?8" 53$LM N6O0 P3$Q;)R=ST"$)UV  

23456       BW$)9$AX8 5YZ> !I)J" ;E$7   
7(8 9:#4:/     B$[" ;\$357 ;L0>56)H" ]D*0   

4;<=      B ^_F#`UIG6H ? G(3#   
><? @A'=   Ba#8  
"<B5=# C:"<.                      BW$<D0. bcde  

"<B5=# DE          BfebgBRCMgde  
FA<;         B e>fh>fiic>ieh>ijd      
G#4+.         B bkkkPlD3   

@H+I          BekkkW$0/+   
'5+,%78#4                 B W8"$R  

?78<JK / ><                 B W8;0$J  
7=<B=                             B ])<38m"1 W8I)0>   $(7;&1 ?8;@"nR !8I<R8 >  o$AZ 5[8"8   =$R1>   W$0=8= I)LJ W$6<Q$E >    # ?8" '"8.#   

!;R8;+>59$6J CF=n)E P(Ap >qrp8 IH8#  sF#`U ;_3 # 53$E" $F 
                                    t^uY+ Bvwwhhxeh                  web:www.rahiran.ir       

                                   '$7;_3 -#;& 27$E y#              http://shop.rahiran.ir  
     

 z/(H P)Y{ |!;R8;+ # ?8" '"8.# PR }Y4<0 50 IJ$R|  
@:<HL <A !"#$% M:#NHL ODPBQ/RS 7,<6  / 76 4B5(6 NT= UU4%  

  

http://www.rahiran.ir
http://shop.rahiran.ir


P6DR 59$4+  

V"#W/ O#" / X4A#4. 0A &#'() 7,'56 7YK# @Z(K NHL  N[T=/  \"'B[E  D[(6W<+=  OU<]5[^# W#  9[_A  7Z+[^/ W#  V<6D[` 

7^D(16 "U a(+6W \7L#4b \@`<^ X"#D1c= / O41A X"#U4A W# d#$3# 25e+^ NHL NT=/ 76 D;<A fW# M:# /" X"/4g  @[^#  0[E 

U9=# 7(8 U"'6 W<+= "'hA 4H5e6 "U "<+5`# &#4:D6 / &<^<(;"<E 0b'A46 "#4I 0584% <.  X<[QW<+=  7.<[Z,<h6 /  7.<[T+TJ.  <[1=i 

j].46 UU4% f@=/<Z6 V<T+TJ.\!W'6i /  X"/<[(8 V"#W/ O#" /  X4[A#4.  UD[K"U  @[^#  MH[g  7:<[^<(;  X<[QW<+=  7[^<^# 

X<1B_A *Y5_6 V"#W/ k'l56 / m<n=# V<T+TJ. 7HY) [ XU4A"<E "U a(+6W No<e6 7(8  N[HL  N[T=/ /  M+[(pHQ  OU<]5[^# W# 

M:4`i <QU"/<5^U / m<n=# VqU<l6 7HY) <A j6<n6 / X<1=<6W<^ 7HY) / 7rr_. \sA4:t 0A  j[8"  M[:#  <[QW<+=  UW#U4[uA f"U 

M+HQ <5^#" M:# @=/<Z6 &i4A @^# <. <A 0+1. / M:/D. 0)'Hn6 !"#$%  X<Q \7rr_. 9=#U 7(8  U"'[6  [+=W< #"  0[A  7YP[; 

v^<(6 "U "<+5`# X<1B_A *Y5_6 V"#W/ k'l56 / 4:<^ &<rr_56 "#4I DQU f  

ITS > P3$0$E     G6H I%6J/F !$F  G(3# >      !"#$%& 5A){;+ =;R"${ !8;R 5Y{ 5Hr:\8         # a;~<%{ ,'$~p$A+"8 !$F

    G6H C<D)E !8;R '$Zrp8 -.8=;U   2E8 G(3# �      W$D38 W$M '$O3  Z$R W1 .8 ?=$u<E8   ;\ ,$FP&       ,a/~U ,W$0. "= 57/M

   2D7. N&$%0 # !m;38   50 5:)*0  ==;@ �ITS  ?/)J K$6+    G6H !$F       5~0;R "= 8" 5~Y(3#           C<D~)E ;~\$%Z 50$~6+ # =;~)@

G6H   I%3$0 G(3# B             5~0 "8;~X 5E";R ="/0 8" ;R"${ $7 ?I%38" # 2Q$E;7. ,P)Y(3 PY)E#   I~F= �     5~Y{ P~u)!#ITS   =/~ALR 

C)6"+    !;)@S   PR '"/\ PR #Y$8  K$%%FV  a;<%{ !8;R   ?I%%{    G6H P^AJ !$F       =/~ALR P~O)<3 "= # W8;R"$~{ ;~%7= # G~(3#

G6H C<D)E 5Y{ =;R"${ 2E8 G(3# �  

P3$0$E    G6H I%6J/F !$F                   # $F"/_~{ "= W1 !8;~M8 2)YR$X # -;7&U W8n)0 P{ 2E8 538/M q/[/0 ./%F ,G(3#

W$^0     2E8 '#$u<0 ,'Y<l0 !$F �  G6H ])""l<0 ]78;R$%R      PR .$)3 G(3#  2)YR$X })X= 2Q$%J         ?=$u<~E8 5%3/~%( # $~F

   I3"8= W1 .8 P%)LR �     P3$0$E 5&;40 PR y$<{ ]78 "=    G6H I%6J/F !$F          !"$"~<Q8 )#;H $R #Y$8 P{ G(3#*ITS +  W$_~3

 50 ?=8=   50 ,=/J  C7.8=;U �       !$F"8nR8 N)E# P%08= # q8/38 ])%,6FITS       G6H ])""l<0 o;<E= "= P{ 5+$0IQ #     G~(3#

 50 "8;X   F ,IF=   PR ?/*3 $R ?8;6      50 ?=8= -;J $L31 !;)@"${  =/J �   a$.0 n)3 P08=8 "=         }&/0 !8;M8 # '$)R;O+ .8 5Y6Z !$F

IJ IF8/Q P/8"8 'Y<l0 !$F"/_{ "= $L31�  

D+6# @^# 0E <A X<1;w. V"'K 0584% "U V<Z,<h6458U X"/<(8 / 7(H:# / X"<PHQ XU#48# 0E "U a+1. M:# !"#$% <6 

#" X"<: \D=D=<^" 76<% 4xy6 "U @13 U<n:# \z'J. X"/i'= /  d<[T."#  <[QU4PYH)  05[;#U4A  U'[;� "=  W$~7$U .8  ?I^_~F#`U 

G6H # ,G(3 PR 2LM 27$6H .8 "$_<38 ]78 PZ/6O0 ;^_+ # 538="IX 50 ==;@�  

  

  3#$402 ,-./01 '$()(*+ # !"#$%&  

5%678 # !"#$%& '$49$:0 ;<&=  

  



  

  

  

  

  

  

  

  

  

  

  

  

  



 

])6M;<0 P0I(0  

X4+%"<PA !/"         X"/<(8 4A 7(5l6 D:D3 X<Q"#$A# / <Q   0A X<Q       NHL @Z(K "U 0584B+S / W/"     "U W/" 0[A W/" <[+=U N[T=/

 @^# 9:#$8# z<L f0=<6<^ W# OU<]5^# / @^# OD; W<{i 9+A<HE $+= <6 "'BE "U D=/" M:#  NHL D(H;'Q X<Q   N[T=/|ITS } "U

  0A D(? 4Q "'BE  / 0?"<uP: 0= / #$n6 X<Q"#$A# V"'K~4b v,<I "U j6<3 7:<Q @^# 9:#$8# z<L "U \4c= f3'. <A0  M[:# 0A 

             25e[+^ M:# 7L#4b 0(+6W "U mWq X<Q"#$A# / V<)wb# &U'A @^U "U \k'g'6          4:<[^ V<[+A4n. <[A 7:<([;i M+[(pHQ / <[Q

 @13 <Q"'BEX4+%"<PA X<Q"#$A# 0(+1A / �+JK ITS@^# 713'. NA<I @+HQ# X#"#U f  

0H34. <5^#" M:# "U  <5E ITS Handbook 2004 O#" 7=<13 MHn=# s^'. 0E |PIARC }  \@[^# OD; 4B5(6 / 0+1.

                    @[84% "#4[I "<[E "'5[^U "U X4[A#4. / O#" V"#W/ X"/<[(8 / V<T+TJ. \!W'6i @=/<Z6 s^'. f       j[I#/ "U 0[E  <[5E M[:#

       0(+6W "U OD; 4B5(6  <5E M:4.4l5Z6ITS 76     0l(3 W# \D;<A      =<6<^ !L<l6 0A *Y5_6 X<Q0      NHL D(H;'Q X<Q     0[5`#U4S NT=/

     0=<6<^ 784Z6 &'? 7.<)'g'6 / @^#    NHL D(H;'Q X<Q           X<QU"#D=<5[^# / X"<HZ6 \<1=i U4PYH) O'J= \NT=/ITS   X<[:#$6 \

ITS  06<=4A 7c='c? \    0:<64^ / X$:"     "U X"#"%ITS O#" O'J= \  XW#D=#ITS  / 0Z[^'. z<L"U X<Q"'BE \ITS 25e[+^ \   X<[Q

 NHL D(H;'Q  NT=/   / VD6W#"U "U  fff      @^# 0584% "#4I 7^"4A / !JA U"'6 f     @^U 0+YE X#4A 4g<L  <5E \M:#4A<(A   &#"<E"D=#

   0(+6W "UITS    06<=4A / &#4:D6 4+#=    0:<64^ \&#$:"        0=<6<^ &<:4n6 XDL <. / &<^<(;"<E \&#"#"%       N[HL D(H[;'Q X<[Q    \N[T=/

    @^# OU<]5^# NA<I / D+]6 f      U  <5E M:# M:/D. / *+,<. "UO     $r_56 <QITS    O"<[I 0[+YE W# / &<13 *Y5_6 X<Q"'BE W#    <[Q

 05;#U @E"<B6                       OG/4[S 7[84Z6 v[,<I "U 0H+H[g 9[_A "U $[+= <[+=U *Y5_6 %b<(6 X<Q"'BE V<+A4n. / D=#      OD[H) X<[Q

           9,<? M+(pHQ / <:#$6 / j8<(6 7^"4A / 0Th(6 4Q $`<; X<Q"'BE      (8 4+{ / 7(8 X<Q7 OU<+S          OG/4[S 4[Q X#4[3# / XW<^ 

@^# OD:U4% 0o#"#f  

      75L OD; 7Z^  <5E M:# 0H34. "U           218 NA<I / &#/" 7(56 / OD; &<+A 'J= M:451A 0A &<%D(e:'= 4 #=D6 2+Q<]6 &<P6q#

    U4+% "#4I OD(=#'` X/" 9+S f                 / &<[^<(;"<E s^'. 7B:#4:/ <: / 76'1]6 \7(8 V<LwK# 0+YE W# 0H34. O/4% z<L M+) "U

76 z<lT5^# M8 &<%4l` H=D:< f  

                0A D=U'H= X"<: #" <6  <5E M:# 0H34. "U 0E 7=#$:$) 0+YE W# @^# mWq &<:<S "U          / 7[H+L" Me[J6 &D(16 X<Ii OR:/

2+:<H= 4PB. / 4:DT. X4A<K U<Z+6 &D(16 X<Ii M+(pHQf  

  

W$)9$AX8 5YZ > !I)J" ;E$7  



  

  

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 ?8" 53$LM ]6O38(PIARC)  

=# O#" 7=<13 MHn|PIARC M+A / 7Ho#U MHn=# 7(Z: [  O4c(E 7YYH,#  X<QO#" }   "U 0[E @[^# 7)<]5=# 4+{ 0e^y6 F:

  z<^'()(M+A X"<PHQ d<T."# X#4A  0,'T6 "U 7YYH,#  <A sl.46 X<QQ#"NHL / <1 OU<3 NT=/ D:U4% *+^-. X# f @[+,<Z8 <A   X<[Q

   \OD; m<n=#PIARC   21^ 0A  #$^     4A 7A<+5^U "U 7:       0[(+6W "U 4[5%"$A +#DQ#O#"         O<[8" / XU<r[5I# D[;" d<[T."# 0[n+5= "U / 

  @^# 05;#U 7)<H53# fPIARC  9[=#U zU<l. "U /4B+S   V<[)wb# /  4+A#D[. / / O#" 0[(+6W "U  N[HL    OU<[3 N[T=/   m<[n=# / X#

@+,<Z8 (+6W "U 7:<Q0NHL   <+=U "U "#D:<S / 0?"<uP: NT=/@^#f  

    z<^ 4l5E# <.,))-  \PIARC #"#U   X').        <+=U m<H. W# 75,/U 7Y6 '/)   OU'A@^# f     \</)# M:# W# m'^/U  "U X<Q"'BE

 0Z^'. z<L      76 "#"% z<L "U X<Q"'BE /   D(;<A f   W# 9+A,)))    4c:U '/)   $+=          7r[_; U#D[Z. M[:# W# 7[H+= 0E U"#U U'3/

76  D(;<A f05+HE     7Y6 X<QPIARC   "U 0)       Vq'rJ6 "<B5=# "U '/) "'BE PIARC  7QD=<6W<^ /  @+,<Z8      D(=<6 7YJ6 X<Q

*=#4](E \V<eY3 D="#U @E4; U'` X<Q"'BE "U <Q"<(+H^ / <Qf  

PIARC76 2Q#48 U'` X</)# 76<H. X#4A #" 7.<6D` 4:W U"#'6 m<n=# <A  UW<^1  

v  M+A 7Z346               0,'T6 N6<E *+b U"'6 "U O4E#"6 / N+YJ. / 0:$n. X#4A /4B+S / 7YYH,#   NHL X<Q    sl.46 NT=/

 <AO#"HL / N OU<3 NT=/ X#f  

v M+A V<)wb# 0A 451A 7A<+5^U 0o#"# / V<+A4n. M:451A "<B5=# / 0Z^'. \$+_B. 7YYH,#f  

v  X<QW<+= N6<E @`<(;0Z^'. z<L "U X<Q"'BE"#"% z<L "U X<Q"'BE / f  

v <T."# / @84B+SX2+Hr. X#4A 4xy6 X<Q"#$A#   <A sl.46 U"#'6 "U X4+%O#"NHL /  OU<3 NT=/ X#f  

 7(8 "'6# PIARC              $_B[6 "<[lP: z<[^ "<[1? 4[Q 7(Z: \O4c(E /U M+A 0YK<8 X#4A F:R.#45^# ~4b F: %:4b W# 

76  U'; f "/U X#4AO ,))23,))-     s^'. "<E M:# \'. 5+HE 0       0,'T6 W# 7Z+^/ *+b M584% 4A "U <A 7(8   X<QO#" N[HL /    N[T=/

OU<3    76 m<n=# X#  U4+% f   O41A @:4:D6 7(8 05+HE    X"#U4A  W# r56 0Pl;   X<H(Q#" XD0=<6<^   X<[Q    N[HL D(H[;'Q      N[T=/(ITS) 

@^#    "<H; M+6/U &'(E# 0E O    @^# OD; ><? &i  f"<H;O     z<^ "U @e_= '(((            X"/4[g 7[Z346 &#'[() 0[A 0E D; 4B5(6 

     M+rr_56 W# X"<+eA X#4A@^#     0(+6W "U 0E ITS  76 "<E   D((E f            XD[:D3 U"#'[6 / OU45e[% V<LwK# X/<L &i m/U ><?

@^#   '` X#4A 0E  084L &<%D(=#     @^# !W"#<A "<+eA X# f   &<AW 0A Ce= M:#              N[:<8 <[: / 7S<? V"'K 0A 0e=#48 / 7e+Yc=# X<Q

 &45^U "U 7P+=/45P,#@^#f  

     U"'6 "U Nr]6 V<)wb#  O#" 7=<13 MHn=# @+,<Z8 \       76 #" &i V#D+,'. / <Q        @:<[^  / X/" &#'.www.piarc.org 

U'H= ODQ<B6f 

'0$(0 "#;0 P<)6{  

 5+HE d</)#0   7(8   O#" 7=<13 MHn=#   O41A @:4:D6 "U   X"#U4A W#        0[+1. O/4[% &#'[() 0[A 0Pl[;   D[((EO   7[b "U Vq<[T6 

OU<6i  X<H(Q#" m/U ><? XW<^ITSOU4E 0]+4/ m<n=#  D=#f  

  
 

http://www.piarc.org


$3$<9/E 8"I3$E C3$Q  

|5+HE XDr560 7(8 O41A 0Pl; W# X"#U4A PIARC z<^ "U ,))03,)),}  

X"<PHQ 458U \4:D6 NHL V"#W/ \76'H) 7K'r` X<Q #U<=<E [ FlE NT=/  

nY)0 W$M ;<{=  

|5+HE XDr560 7(8 O41A 0Pl; W# X"#U4A z<^ "U ,))23,))-m/U ><? X#4A X4+AU4^ @^<:" / }  

]( W${ ;<{=  

m/U ><? X#4A 4+AU4^ "<PHQ  

a#"/J a$)J"$0 !$X1  

|0e=#48 &<AW 0A ><? "/<B6}  

 $E46 7(8 / 7HY) 4:D6ITS M:"/<B6 \4:D6 \ISIS0e=#48 \  

X"<PHQ <A1  

!" G^7$0 !$X1  

 O/4% \X"/i'= / 7HY) "'6# *+o"EGIS0e=#48 \f  

$+$@$0$7 #;)F !$X1  

"/<B6 O"#U#O 0=<6<^ X<QMS#G \#"'6'= 7.<T+TJ. X'5+5e=# \7)<H53#   

t)%{ 17"8 !$X1  

G/4S 4:D6O ITS4:D6 V-+Q \O <1Q#"/U \F:RYA \W"D=w8 @,  

/^E;<)0#= ]7"8= ;<{=  

 NE4:D60=<6<^ X<QNHL  7=<6/" \D(H;'Q NT=/  

a#8" ])+"$0 !$X1  

 \<S/"# 75Z(K sA#/" &/<Z6NAVTEQ GmbH&<H,i  

  

W8;%_78;7#  

5E W$M ;<{= �nY7$0  

              4[6# "U XU48 0A 4rJ(6 / j+^/  "<n. X#"#U $Y:<6 &<3 45EU @[^<+^   X"#"[% Q#"      [HQ F[+8#4. / <[1   [(+6W <[A O#40 

084L    06<=4A "U X#   NHL X$:"      %+TJ. / NT=/@^# f    W# 9+A X/0)             "#U# <[A D[;"# '/[) &#'[() 0[A 7[5,/U 9[_A "U z<[^ O 

NHL        "/U F: / \<+=<5:4A s+J6 / NT=/O   "'6-6 &#'() 0A        @[^# OU4E 0]+4/ m<n=# 7:<S/"# &'+e+HE "U  f  W# *[S 54[.  9[_A 

        9_A <A &U4E "<E 0A X/ \75,/U75,/U            M584% "<E 0A / OU#U 06#U# @:4:D6 "/<B6 &#'() 0A0=<6<^  X<Q  N[HL D(H;'Q    N[T=/

(ITS)NHL "U #"  OU<3 NT=/ @^# OU4E 0+K'. X#f 



 

     z<^ W# $Y:<6 45EU'((6  <. '(((5+HE "U 0 NHL D(H;'Q NT=/ O#" 7=<13 MHn=# (PIARC)   / OU'[A z'7B[6 "<E 0A 

&<E <A/$3 @e_= ><? "U M? O PIARC ITS z<^ "U 0E '(((@^# 05;#U X"<PHQ 058<: "<B5=#  f   "/<B[6 &#'[() 0A X/

 05+HE "U     5+HE 7(Z: \M+B=<3 X<Q0   7(8 PIARC     @:4:D6 U"'6 "U O41A    0Pl; W# X"#U4A            &#'[() 0[A &'[(E# / U#U 06#U# "<E 0A 

z<^ X#4A 05+HE &i XDr56  X<Q,))23,))-@^# OD:U4%  'r(6 f 

  

]( W${ ;<{=  

  <5^# M? &<E                z<^ "U X/ 0E 7:<3 \&<c+B+6 O<cB=#U "U 4.'+u6<E m'Y) / 7P:45P,# 7^D(16 X"<_58# U'(..  %+TJ. 

 6<=4A /0   7;W'6i ITS  0:<S #"    U4E X"#"%\ 76  D;<A f    z<^ "U X/'(()  "'6# "U "/<B6 &#'() 0A ITS   "/4[6 O/4[% XDr56 / 

6<=4A X#4A 7(80 @`<^ ITSX<H(Q#" 4+AU4^ "/<B6 / <P:46i "U  ITS X#4A PIARCU'H= W<{i #" U'` @+,<Z8 f 

 '/) M? "'e8/4SUS Mobility 20007K'r` 9_A +w5o# \ 8   &'=<[I 0[A 4[n(6 0E U'A 75,/U   4[c(E X"#"[%O 

   "U <P:46iITS    *+^-. / ITS    QU N:#/# "U <P:46i 0 '(()  D[:U4%  f     @[+,<Z8 M[? 4[5EU          "U #" U'[` 7."'B[6 X<[QITS "U 

z<^  %:4b W# 4+`# X<QPBSJ / Locomotive Corporation@^# OU#U 06#U# f 

  

P0I(0  !$6%F8" K#= 2$( ;R !8PIARC ITS  

0=<6<^  X<Q  NHL D(H;'Q      <: \NT=/ITS   0)'Hn6 V"'K 0A 4+`# z<^ OU$=<S 7b \ !/" <6# \7(8 7:<Q   <[A "<%W<^ 7:<Q

    0o#"# X#4A mU460=<6<^ X<QNHL 451A  OU<3 NT=/  05B[% "#D:DS X#  D[=# fITS U 0[(6#  W# 7Z+[^/  X"/<[(8  <[Q  7.<[)wb# X(IT) \

 O"#'Q<6 V<)wb#      \7b<l."# / X#X"/<(8  <Q       76 4A "U #" 7,<5+n:U / 7,45(E X  U4+% f         X#4[A #" XD[:D3 V<=<P6# <1(:# k'Hn6 "U

      NHL W# 7;<= 7h+J6 V<6DK / \0(+1A 4+{ F+5en, \V<8U<r. \F+8#4. @_^ VwPB6 &U4E +4b4A   0[o#"# 7(+6W/" NT=/

76 D(QUf  

 @84B+S M:# @`<(; <A  "U D:D3 X<QITS     \<[+=U "U UD[Z56 X<Q"'B[E "U 4[+`# 7YH)  "<n. W# OU<]5^# / \  M[Hn=#

 O#" 7=<13 (PIARC)   D; ~wK# 0_e= O   X<H(Q#" 0=<6<^  X<Q  NHL D(H;'Q      U4E 0+1. #" NT=/ f       "U M+r[r_56 \<[H(Q#" M[:#

 NHL 46#          43# 0A 0Iw) 0E #" X4c:U U#48# / NT=/  X#ITS    \<Q41; "U "<1Q# A X&/4         / 7=q'[b X<Q"/D[:4E \X41[; <[1Q#" X

D="#U U'` 7:<5^/"\76 @:#DQ  D(Ef  

 ,<^ 7bX<1         ><? M+,/# "<B5=# &<6W W# 7(Z: \4+`#   M:#      z<[^ "U <[H(Q#"'(((     U"'[6 "U \ X4+%"<[PA ITS   V<[)wb# 

   OU4E veE #" X"<+eA       9:<6Wi "U @84B+S !)<A 0E 2:#      <I V<[Z,<h6 / <Q       @[13 #4[3# N[A X4+%"<[PA       &<[+T6 "U &i N[6<E 

j+^/   @^# 05B% 4. f05`'6i X/<L j6<3 X<H(Q#" M:#  U"'6 "U <6 D:D3 X<QX4+%"<PA(+1A 0 ITS @^# f   U"'[6 "U M+[(pHQ

    7A<:W"# / 7L#4bITS O<%i    OD; 4. &<+6 &<6W X#4A 7L#4b U"'6 "U XD:D3 9_A / 2:#      OD[:# <[A \VD[6W#"U <[. VD[6   7:<[Q

'= @13  U4A"<[E "U X"/iITS  D[:# D[(=<6 O  7:<[P:46i Automated highway  D[:# <[: O  XDo'[^ Zero approach  X#4[A 

OU<3 V<8U<r. OD=<n(% &i "U #" X# 2:#f  



  76 &<B=  "<n.      0(+6W 0E D(QUX4+%"<PA 0=<6<^    NHL X<Q    9,<[? 7[`4A X#"#U D(H[;'Q NT=/     U'[` $5[_6 X<[Q

@^# f     9,<? M:# W# X"<+eA <H(Q#" M:#       U<1(B[+S VwPB[6 NL / <1=i 0A 7%D+^" X#4A #" 7:<Q"<PQ#" / OU4E 7:<^<(; #" <Q

76  D(E f5+HE0   7(8 PIARC              X#4[A 0[E 7[]Y5_6 7(8 Vq#y^ V"'K 0A #" U"#'6 M:# \@^# 05;#U OD1) 4A #" <H(Q#" 0+1. 0E 

NHL &#4:D6 49E# @^# OU"/i"U D; DQ#'` ~4h6 NT=/ f v+.4. 0A Vq#y^ :q<H5L#U'A D(Q#'` N:t1  

'30=<6<^  NHL D(H;'Q X<Q ;@e+? NT=/  

,30=<6<^  NHL D(H;'Q X<Q 76 "<E 0='c? NT=/ ;D((E  

03 X"<HZ6 ITS;@^# 0='c? &i X<QU"#D=<5^# /   

-3 W# OU<]5^# X<:#$6 ITS;@e+?   

<3;2:<H= 03U'A M+6-. / 7L#4b #" &i 0='c?   

63 0='c? ITSW#D=# "<E 0A #" :;2  

236 "U  z<L "U X<Q"'BE U"'"#"% / z<L "U;U4E D:<A "<E 0? 0Z^'.   

.3 U4A"<E ITS;U'A DQ#'` 0='c? VD6W#"U "U   
  

  <() Vq#y^ M:#/   @BQ M:Nr876 N+PB. #" <H(Q#"  <5E  D(QU f j[H3 U"#'6 @Z^/ / 7=#/#48 @Y) 0A   \OD[; X"/i

          \@;#D= U'3/ 7YK# M56 "U V<)'g'6 M:# 76<H. &U4E 0H+Hg &<P6#  "U 45B[+A V<+o$3 0o#"# X#4A XD(? 2o<Hg M:#4A<(A

        @^# OD; OD=<n(% &i "U !L<l6 W# 7`4A U"'6 f  4QNr8              7=<%D[(=#'` <. @^# OD; 0584% 4#= "U DL#/ vYh6 F: 0o#"# <A 

 U"'6 "U 7(+Z6 U"#'6 0A sT8 0EITS0Iw)  76 D(6  0A D(=#'5A D(;<ANr8D((E k'3" 0b'A46 f  

v Nr8   \z/# 4A X"/46 0=<6<^  X<Q  NHL D(H;'Q     NT=/@^# f  M:#Nr8 ITS         [(6#U / k'[(. / OU4E *:4Z. #" 0 

   X<Q"#$A# j+^/ITS         NHL 46# "U M+rr_56 X#4A #" &i V<6D` /     !/" M+[(pHQ / NT=/     0[A 0[E #" 7:<[Q

Y+^/076 &i  76 �+g'. #" U4E OU<]5^# <1=i W# &#'.  i V"'K 0A / @)4^ 0A #" N:<^/ M:# OW/46# [ DQU OU<6

76 X"<n. U4E 0(+1A &#'.f  

v Nr8 \m/U    / V<)wb# X"/<(8  <Q    5eQ 0E #" 7,45(E X0    U4PYH) 7YK# ITS @^#    sT8 0= #" 0A  "'[b  XU#4[]=# 

 'J= 0PYAO N6<Z.   OU<]5^# <A <1=i      &<%D[((E|        X<[Q"'.#4S# / &#"#$%"<[E \&<%D[(=#" 9[_A      &<:45B[6 / X"<[n.

NHL 76'H) NT=/}='c? / 0o#"# 7c "U <1=i 76 �+g'. #" 7YE 25e+^ F: DQUf  

v Nr8 \m'^                    0[P(:# / 2[:"#U W<[+= <[1=i 0[A #4[? 0P(:# N+lI W# &i X<QU"#D=<5^# / 25e+^ @`<^ 216 2+Q<]6 

OD; 0584% "<E 0A <+=U 4^#4^ "U / 058<: 0Z^'. 0='c? 76 ~4; #" D=# DQUf  

v Nr8 m"<1?   0P(:# ITSOU<]5^# X#4A  76 "<E 0? &<%D((E m<n=# D=#'.76 "#4I 7A<:W"# U"'6 #" DQDA  DQU f  M[:#

     0=<6<^ 7(8 U4E"<E U"'6 "U 7A<:W"#         &i 4+x-[. U"'6 "U 0PYA / @e+= <Q @[^# 1 0:<64[^   "U X"#"[%ITS  0[? 

        M:# ;U4E DQ#'` 4++7. !'_5^U #" 7.<)'g'6Nr8 0A  "'b!/" 0A 0Kw`       7A<[:W"# X#4[A *[Y5_6 X<[Q

       #43# W# 0E 7:<:#$6 U"'6 "U / 05`#U4S G/4S XO  X<Q ITS     7[6 ![JA 0[A OD; !"#$% <+=U 4^#4^ "U   UW#U4[S f

 !"#$% M:#           U4A"<E j8<(6 / V#4x# W# 7E<L :<6<H. <QITS  0(+6W /     O41A \7(H:# X<Q    @84B+S \7:i"<E \X"/   X<Q

@e:W 7h+J69(E#/ / @E4L "U @,'1^ \  &#4A"<E / 0Z6<3 X<Q76 D;<Af  



 

v Nr8 2n(S  NHL M+rr_56       X#4A #" NT=/   0:<64^ @13 @:<HL veE     "U X"#"%0=<6<^  X<Q    7[Y+HP. ITS 

 76 7:<H(Q#"  D(E f  M:#Nr8  !/" 4A       "U 7=<6W<[^ j[=#'6 4A 0lY{ @13 *Y5_6 X<Q X4+%"<[PA ITS  O"<[;# 

76  D(E f  M:#Nr8  / 7L#4b 0A X4+%"<PA '?"<?  @:',/# $+_B. 7c='c? / <Q  0:<64[^ X#4A <Q   X"#"[%

  "UITS 76  UW#U4S f M+(pHQ *:<4/OR:/9_A     0[l(3 \7[5,/U / 7K'r[` X<Q     \XU#U"#4[I / 7[,45(E X<[Q

76 "#4I !JA U"'6 #" &i 0+1. / 03U'A M+6-. DQUf  

v Nr8 2B; 0A  "'b   O<%i 0A 0Kw`   XW<^  NHL M+rr_56     O#" "U NT=/    XW#D=#ITS        / 0[6<=4A �h^ /U 4Q "U 

 76 OG/4S  UW#U4S f  OD+P? V<)wb# M:#     jH3  "<n. W# X#    X"/iD;O       O#" "<[E "U 0[E XU#48#      XW#D[=#ITS  "U 

0(+6W m<H. 2Q 0E 7YK# X<Q 76 "#4I OU<]5^# U"'6 <+=U 4^#4^ "U &'(E# D=4+%\ @^#f  

v Nr8 25]Q     U4A"<E U"'6 "U ITS   "U    0Z^'. z<L "U X<Q"'BE   /   "#"% z<L "U   7[6 !JA    D[(E f   "U @+Z[g/

 Th(6 0^0        7I4; / X$E46 X<S/"# \<+^i 7(Z: <+=U V/<]56    / <[Q"<PQ#" / OD[; OU#U ~4; M+.q X<P:46i / \

7Q<%i 2+Hr. X#4A 7YH) X<Q NHL M+rr_56 / &<%D=4+% @^# OD; 0o#"# <Q"'BE m<H. "U NT=/f  

v   \:<5:<1=Nr8 25BQ 4A / 05;#U 4.#48 7Q<c= 7.<13 0E ITS76   "U D=#'.') <. ,)     \D[(E @[E4L OD[(:i z<[^ 

 76 03'.  D(E f "U 7:<H(Q#" Nr8 M:# ='r` X<:#$69+S 76 0o#"# 7(+A   7[6 0[E D(E   O"/U X#4[A D[=#'.   X<[Q

06<=4A   z'HZ6 X$:" <   <. ') ,<^ 0  D;<A D+]6  f z<96 M+(pHQ   XUDZ56 X<Q   U"'[6 "U  9+[S  7[(+A  <[Q   OD[; 0[o#"# 

@^#f  

  k'(.ITS         !/" W# X"<+eA 25e+^ M:# "U 0E @^<(Z6 &#DA     084L *Y5_6 X<Q      0(+6W <A XU#48# / X#     /<[]56 X<[Q "U V

    76 2Q 0A 0hT= F:  D(^" f    +#DQ# W# 7P:PIARC                / 4c:D[P: !W'[6i 0A U#48# M5`<^ "U<I <H(Q#"  <5E M:# W# @:<HL "U 

          +4b4A "U 0A4n. / 9=#U M:# &U4A "<E 0AU'H=   NHL j6<3 X<QW<+= &     7[YT=/ @[^# f      7:<[H(Q#" \V<[)wb# W# X"<+e[A     / <[Q

&"U  <QX 4Et      OG/4S X<(l6 4A <H(Q#" "U OD;    0(+6W "U 0='H= X<QITS@^<+=U 4^#4^ "U  f0)'Hn6 s^'. <1(:#   s:#4[; W# X#

   @+,<Z8 @+Zg/ 0E <Q"'BE    X<QITS   "U 00 "'BE \    7`4A N6<;    0Z^'. z<L "U X<Q"'BE   /   "#"% z<L "U\    OU'H= D(5e6 #" 

76 N+HP. \@^# D=U4%f  

  X<H(Q#"ITS   NHP6    OU<3 0Pl; U4PYH) X<H(Q#"  <5E    X#PIARC  "U 0E    z<^ ,))0 6  4B5(   7[6 \@^# OD;   D[;<A f

 0(:$Q <A     @:U/DJ6 / q<A X<Q      OU<3 z'HZ6 @`<^4:W @`<^ X<Q      0Pl; 4xy6 U4PYH) @+HQ# \X#   NHL X<Q   OU<3 NT=/  X# "U  

     / 05]Q W/" @]Q,-  0=<l; @)<^    >="4S W/"    @^# OD; 4. f    "'6# d<+,/# W# X"<+eA X#4A\  O4[1A         W# 0[(+1A X"#U4[A 0=<6<[^   X<[Q 

'3'6    OU<]5^# D(=<6 UW# X"/<(8 <Q D(=<6 D:D3 XITS\   @[^# 05B[% XD[:D3 03'. &'=<E 0A zDl6  f    9:#$[8# M5[;#U 4[#= "U

                   '[J= <[. @[;#U &i4[A #" "'[6# d<+,/# \0584B+S 25e+^ X#43# X#4A OD(:#$8 W<+= / @+ZH3O       X#4[3# / 7[L#4b  0=<6<[^   X<[Q 

NHL         O41A 4A / OU#U 4++7. #" U'` NT=/    Pl; W# X"#U4A OU<3 0     D(QDA X45B+A @+HQ# X# f   W# OU<]5^#ITS XR.#45^# \     D[:D3 X<Q

  X#4AO41A    0Pl; W# X"#U4A    XR.#45^# U'l1A <: /      &<P6# #" U'3'6 X<Q   @`<^ 4:"S f  M+(pHQITS    k'(56 / 45B+A V<)wb#     X4[.

  76 2Q#48 #"       v+.4. M:DA / UW<^4A"<E 76 &#        s:#4; D(=<6 *Y5_6 N6#') X<(l6 4A D(=#'.        \V<6D[` &<[(+Hb# @[+YA<I \F+8#4. 

   O<%"<E <: OU<3 X"#D1c=   OU<3 X<Q        "#"%4+x-. 4]^ &<6W 4A :<H+T5e6 0E X#@^#Pl; 4A 0E X'3 s:#4; W# 7Q<%i / 0 OU<[3   X#

 4xy6 &i 7(H:# /@^#2+Hr. U'` X<Q4]^ X#4A \ D(:<H= t<_.# 0=<Q<%i X<Qf  



OU<6i        X<H(Q#" W# 0_e= M:# XW<^ITS  @:<HL <A  7A    FHE / ?:"U &<6W<^ W# 7:<Q    @[^# 0[584% m<[n=# 4:W X<Q 1"#U#O 

NHL       *=#Gi @ODJ56 Vq<:# NT=/"<1Q#   @&<5eYc=# XITS     @:4:D6 O"#U# @<+,#45^# Q#"  "#U# @5"<H=#U X<1O   7Y6  X<[1Q#"   @Do'[^ 

e^y60 X<1Q#"   @MS#G ITS      #U<=<E z#"D8 @,/U @#U<=<E |NHL     #U<[=<E N[T=/}    M[Hn=# @ <[1Q#" YA X       z#"D[8 4[58U @F[:R <[1Q#" X

   &<6W<^ @*+o'^  X<1Q#"  @D(Y.<P^#ITS <+=<5:4A  f  M:#  <H(Q#";w.7       [5+HE X</[)# <[A 545B6 0    7[(8  O4[1A      0Pl[; W# X"#U4[A 

PIARC  @^# OU'A  f      <H(Q#"  <5E W# 0_e= M:#   0[=<%D(? ![L<l6  X#           V<[I/# </[)# W# X"<+e[A / @[^# OD[=#""% 4[^ W# #" 

     6 U4lB+S X#4A #" U'` 7r_;      OU4E +4r6 9:#4:/ / "/46 \M5;'= \v,<h  D=# f5+HE0 0Iw) 7(8   0A D(6@8<:"U0hT=   / V#4#=

<QU<1(B+S           0o#"# / 9;'S /  <5E M:# v,<h6 U"'6 "U ITS    &i "U @^#D(:i ><? "U <. \O   OU<]5[^# v[,<h6 M:# W# <H(Q#" M:# 

U';f  

        OD1) M6 W# DZA 0E $Y:<6 &<3 X<Ii W#       7(8 05+HE XDr. "#UPIARC    @:4:D6 "U O41A    0Pl; W# X"#U4A     U'[A D[(Q#'` 

               05[;#U @+,<Z8 4+AU4^ &#'() 0A &'(E<. ><? M+5e_= W# 0E \M? &<E X<Ii M+(pHQ / m"#U ='r_6 4PB.     4PB[. $[+= D[=#

76  2(E f     FHE W# 46# M:# "U <1=i            / &$=#48 >+5^# \U"<+Y+% @A#$+,# \U"'8#4E D:':U X<Ii X<QG     U4[A O4[1A 4E#/ @=#O       W# 0[E D[=#

76 "#$c^<u^ &<B:# 2+;<Af  

     M+rr_56 X"<+eA W# M+(pHQITS              05;#U @E4;  <5E M:# "U 7(8 V<)wb# 0o#"# "U 0=<I<5B6 0E <+=U 4^#4^ W#     D[=#

 76 7=#U"DI  2+(E f  !w. X#4A <6             @[84% V"'[K <Q"'B[E @+Z[g/ !"#$[% / @84B[+S V<[+o$3 !45e% O#" "U 0E 7:<Q

76 "#$c^<u^ 2+;<A f# "U OD; 4Et U#48# m<H. WNr876 X"#$c^<u^ $+= XDZA  U';f  

N[[HL M+r[[r_56 X#4[[A  <[[5E M[[:# <[[. 2:"#/D[[+6# 0=<H+H[[K 2+Hr[[. / D[[;"# &#4:D[[6 \N[[T=/  N[[+lI W# &<%D[[=4+%

@^<+^  <A OD(:i "U <: / 4g<L z<L "U 0E 7=#"#"%ITS U4E D(Q#'` #D+S A<l."# D+]6D;<A f  

  

<=<5,'^ #"D=<^  

6z/ye05+HE  7(8 PIARC @:4:D6 "U O41A 0Pl; W# X"#U4A |,))03,)))}  

#U<=<E \z#45='6 \ 4l5E#,))-  

  

  
 
 
 
 
 
 
 
 
 
 
 



 

 
Members of the PIARC Committee on Management of Network Operations Front (front left) 
Alex van Niekirk (South Africa), Santiago Rico (Mexico), Bob Peters (Australia), Ralph Jones 
(Canada), Hiroo Yamagata (Japan), Sandra Sultana (Chair - Canada), Makoto Nakamura 
(Japan), Dorin Dumitrescu (Romania), Eric Kenis (Belgium), Jim Wright (USA), Tore Hoven 
(Norway), Toshiyuki Yokota (Japan), Martial Chevreuil (France). Rear (from left) Kan Chen 
(USA), Gerhard Petersen (Switzerland), Victor Avontuur (Netherlands), Jeff Lindley (USA), 
David Clowes (UK), John Gooday (UK), Ilpo Muurinen (Finland), Yvon Loyearts (Belgium), 
Catherine Soussan (France), John Miles (UK), Heinz Zackor (Germany). 

  

  
 
 
 
 
 
 
 
 
 

2J8==$7 NM8;0 # $F  

'3 7(8 05+HE O41A 0Pl; W# X"#U4A (C16)\6<=4A 0 X"<E ,))03,)))  

,3 X<H(Q#"  <5E ,))0 PIARC\ O41A X"#U4AW# Pl; 0OU<3   X# 

 

T"$)U P^AJ '$)Y6Z # 27;7I0 P<)6{ !$3Z8   

  F:4P+= &/ *P,#|i 7A'(3 X<T:48}  'P:" '%<+5=<^ \|F:$P6}  W45S  <A \|<+,#45^#}   $='[3 *,#" \| #U<[=<E}   /4[+Q \

<.<%<6<:|MS#G}  ̂  #"D=<^ \'<=<5,|   #U<[=<E \*+[o"}  <[.'6<E<= /<[E<6 \| M[S#G}  'P[^45+6/U M[:"/U \| 7=<[6/"}  F[:"# \

*+(E|F:RYA}  @:#" 2+3 \|<P:46i}  &/'Q "'. \|G/4=}  <.'E': 7E'+;'. \|MS#G}  z/"'; z<+^"<6 \|0e=#48}\   &<[E

M?|<P:46i}  &'^45S U"<Q4% \|*+o'^}  "/<5=/i "'5P:/ \|D(YQ}  7,D(+, *3 \|<P:46i}   W'[YE D:':U \| &<5e[Yc=#} \

XU'[[% &<[[3|&<5e[[Yc=#}M(:"'[[6 '[[u:# \|D[[=w(8}$."<[[:', &'[[+: \|F[[:RYA}&<[[^'^ M:4.<[[E \|0e[[=#48} &<[[3 \

$Y:<6|&<5eYc=#}"'E#W $(+Q \|&<H,if}  



%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%



 

@>A/B% +:,C#(%D:E% +C%F,:G3C%D.7&HI&?%6B#!;&%  

 

!"#$% &'()* 
                                                                               +,-./                                           0123      

 
b b >P3$0$E  G6H I%6J/F !$F 42D)( G(3#������������������������������������������������������������������������������������  

'  '3'3  *:4Z.ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff ffffffffffff 

, '3,3  W# 7:<H="/U ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

, '3,3'3 O<c5^<`fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

, '3,3,3  X#4A !$+c=#ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

- '3,303 !45e% ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

< '303 0h+L O41A X<Q  W# X"#U4AITSU<]5^# U"#'6 / O&i ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff fffffff 

6 '303'3 U'l1A 7(H:#@+(6# / fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff ffffffffffffffffffffffffffffffffffffffffff  

6 '303,3m<LUW# 9Q<E "U FHE fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

2 '30303 @#8<J6 / V"<#= @e:W 7h+J6ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

( '303-3O41A / 7:i"<E  XU4PYH) X"/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

( '303<375L#" 0A A'A46 N6#') ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

') '3-37YK# 2+Q<]6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

') '3-3'3 X"/<(8 <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

', '3-3,39T=  7YK# X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

'- '3-303 U4P:/" 25e+^fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

'- '3-3-37c(Q<HQ ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

'- '3-3<3 X"<HZ6 ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'< '3-3634A"<E V<6D` fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

'2  '3<30=<6<^  584B+S X<Q0F+8#4. @:4:D6 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'. '3<3'3 X41; F+8#4. z45(E (UTC)ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,) '3<3,3O#4%"$A @:4:D6 / 7Q#"U#Wi "/D:4E fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,' '3<303<g<T. @:4:D6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,' '3<3-3&'=<I z<H)# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,, '3630=<6<^  584B+S X<Q48<e6 V<)wb# 0ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 



                                                                                                                     +,-./    0123        
  

,0 '363'3 ATIS &/"U 7:/"U'`fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,- '363,3 @`<^4:W <Q X<(l6 XATISffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,< '36303NJ6 W# NT5e6 \48<e6 V<)wb# ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,< '363-3X4A/<= / 4+e6 X<H(Q#" fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,2 '3230=<6<^  584B+S X<Q0Y+^/ z45(E 00+YT= ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

,( '323'30=<6<^  7(H:# X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0) '3.30=<6<^  O41A X<Q Y+^/ X"#U4A0X"<n. 0+YT= fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0' '3(30=<6<^  584B+S X<Q0NHL  76'H) NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0, '3(3'3NHL V<)wb#  76'H) NT=/fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

00 '3(3,3NHL mDT.  76'H) NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0- '3(303NHL &<%/<= F+5en, / @:4:D6  76'H) NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0- '3(3-3NHL  q<A +<hZ=# <A 7E#45;# NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0- '3')30=<6<^  7P+=/45P,# @`#U4S X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0< '3')3'30=<6<^   X<QETC/EFCfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

02 '3')3,3NHL @+YA !/48 / 0:#4E  76'H) NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0. '3''30=<6<^  X"#4hg# / 75+(6# X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0. '3''3'37Y6 @+(6# ~4b fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0( '3''3,30=<6<^  6 X<QX"#4hg# U"#'6 @:4:Dffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

0( '3''303NHL V<+YH) "U @+(6#  NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-) '3',3= B:<5fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-' '3'037S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 
    

hf  f >C<D)E =;^Y6Z  G6H I%6J/F !$F  G(3#����������������������������������������������������������������������������������� 

-, ,3'3 X"/<(8 <Q XITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

-, ,3'3'3 X#$3# U4PYH) ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

-0 ,3'3,3 X"/<(8 <QXU4A"<E Xffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-0 ,3,3OU#U &U"/i @^DA  <Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-0 ,3,3'3 OU#U jA<(6 O#"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-6 ,3,3,37:/"U'` OU#U jA<(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-. ,3,303OU#U jA<(6  NHL 0Pl; X# NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 
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-( ,303XD(H;'Q veE  1OU#U !W#U4S <Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

-( ,303'34]^ 7P+8#4. V<)wb# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<) ,303,30xU<L "<EU'` $+_B. fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<' ,30303&<P6  0+YT= 0Y+^/ X4A/<= / 7A<:fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<, ,303-3 V<6D` @+ZI'6 4A 7(5l6ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<0 ,3-3OU#U zU<l. / V<b<l."#  <Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<0 ,3-3'375`<^4:W V<b<l."# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<< ,3-3,3"<+^ V<b<l."# ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<< ,3-303OU#U j:W'.  <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<. ,3<3 "<PAX4+%V<)wb# ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

<. ,3<3'32+Hr. 7=<l+5BS  F+8#4. z45(E / X4+%fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6) ,3<3,30+YT= 0Y+^/ z45(E ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6' ,3637P+=/45P,# @`#U4S fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6' ,363'37P+=/45P,# @`#U4S X<QU4PYH) ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6, ,363,3 X"/<(8 <Q7P+=/45P,# @`#U4S Xfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6- ,363037=<P6 N6#') ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6< ,363-37=<6W<^ No<e6 / 4A"<E V<+A4n. fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6< ,3237=<e=# N6#') ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

66 ,323'3YT= 0Y+^/ 9_A "U 7=<e=# N6#') 0+fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

62 ,323,3@`<^4:W 9_A "U 7=<e=# N6#') ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6. ,32303 0l=<3 0HQ U4P:/"fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

6( ,3.30n+5=  X4+%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

2)  ,3(37S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
    

jb  c > !"$640 # $F="8I3$<E8 ITS �����������������������������������������������������������������������������������������������������  

2'  03'3X"<HZ6  ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

2'  03'3'3 X"<HZ6 @+HQ# ITS fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

20  03'3,3 X"<HZ6 ~'h^ ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

2<  03'303XU4PYH) m'1]6 / XU4PYH) V<6/$Y6 \4A"<E X<QW<+= fffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

22  03'3-3XU4PYH) <: 7Th(6 X"<HZ6 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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2.  03'3<37P:$+8 X"<HZ6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

2.  03'3630Z^'.  4c:U X"<HZ6 X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.'  03'3230Th(6 X"<HZ6   X"<HZ6 / X#'A"'.fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.,  03,3 X<QU"#D=<5^# ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.,  03,3'3 X<QU"#D=<5^# k#'=# ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.0  03,3,3X#4A !$+c=# 0+1. <QU"#D=<5^# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.-  03,303U'3'6 @+Zg/ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.<  03,3-306<=4A   X<QU"#D=<5^# U4A"<E X#4A X$:"ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.<  0303B:<5= fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

.6  03-37S / j3#46  @;'=  <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
    

dd  h > N&$%0 ITS��������������������������������������������������������������������������������������������������������������������������������  

..  -3'3 Z](:t &<ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

..  -3'3'3 &#4A"<E "#&#48<e6 4:<^ / Offfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

()  -3'3,3NHL &<rr_56  NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

('  -3'303XU<r5I# Vw+PB. / 7YJ6 &<(E<^ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

('  -3,3OR:/ j8<(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

('  -3,3'3OW#D=# VwPB6  j8<(6 X4+%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(,  -3,3,37(H:# j8<(6 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(0  -3,3037:i"<E j8<(6 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(-  -3,3-3O41A j8<(6  0(:$Q 9Q<E / X"/fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(6  -3,3<3 j8<(6 @e:W 7h+J6fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(2  -3,363 VwPB6 X#"#U U#48# X#4A j8<(6 75E4Lfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

(.  -3,3237YJ6 j6#'3 j8<(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

((  -303O41A j8<(6  Pl; X"#U4A 0O#"fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

((  -303'3 U4A"<E ITSO41A / V<+YH) "U  0Pl; X"#U4Affffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

')'  -303,38<(6 F+8#4. z45(E W# NK<L jffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

')-  -30303kwb# W# NK<L j8<(6  48<e6 0A 7=<^"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

')<  -303-3O'+; M+A 7c?"<uP:  O'+; &/"U / X# X#ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

')6  -303<3X"<+HQ j8<(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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').  -3-3 j8<(6 7A<:W"# ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

').  -3-3'3;2+(E 7A<:W"# #4? ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

')(  -3-3,37A<:W"# 0`4? ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'')  -3-303#43# W# 9+S N+YJ.  10=<Q<%i  <_5=# F: U<n:#ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'',  -3-3-3#43# W# *S N+YJ.  1U4PYH) ~wK# / z45(Efffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'',  -3-3<376'H) O"/<B6 9T= ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''-  -3-3630(:$Q &U4E 7CHE  <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''<  -3-3230(:$Q / j8<(6 &U4E 0Kw`  <Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''6  -3<30+K'.  "U 7:<Q 7A<:W"# O"<AITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''6  -3<3'37A<:W"# 0A U4P:/" k'= fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''2  -3<3,37A<:W"# m48 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

''2  -3<3037YH) V<g/4]6 / No<e6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',,  -3<3-3$`<; W# 7`4A  D+]6 X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',0  -3<3<3!/" 0Kw`  7A<:W"# X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',-  -3630n+5=  X4+%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',<  -3237S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
    

bfd  5 >P0$3;R  P7$0;E # !n7"  !8;R !"8&@ITS�������������������������������������������������������������������������������������  

',.  <3'3 X#43# s:#4; ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',.  <3'3'37^<+^ s:#4; ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

',(  <3'3,3s`  75,/U 7B6ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0)  <3'303  @`<^4:W / 7.<)wb# @`<^4:WITS0Th(6  X#fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0'  <3'3-3 V<6D` V<r_B6 ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0'  <3'3<37.<+YH) s:#4; ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0'  <3'363 9+S V#4x# OD; 7(+Afffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0,  <3'323 X"<E k'g'675,/U 9_A ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0,  <3'3.3k'g'6 X"<n. X"<E fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'00  <3,3  '?"<? 06<=4A ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'00  <3,3'3 XR.#45^# OU<+S XW<^q<A �h^ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0-  <3,3,3 NL#46s`  '?"<? N+YJ.  7B6fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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'0.  <3,303 X"<HZ6 ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'0(  <3,3-306<=4A   X$:"X"<Efffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-'  <303OU<+S   XW<^<QU4lQ#"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-'  <303'39,<?  7=<6W<^ X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-,  <303,3 F: DO#" 0BT= E X#4AOU<+S  XW<^ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'--  <303034xy6 X"<PHQ X<1;/" ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-<  <303-37:#43# V<T8#'. fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-6  <303<306<=4A  V<b<l."# X$:"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

'-2  <3-3<QU#U"#4I / 7,<6 M+6-. fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-2  <3-3'306<=4A  03U'A X$:"ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'-.  <3-3,3O'+;  U#U"#4I "U X"<P5A# X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<'  <3-303O'+;  X<Q s^'. V<E"#D. V#"#U#75,/U ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<0  <3-3-3Fe:" z45(E fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<-  <3-3<30g4)  ;@A<I" <: U4](6 OD((Effffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<<  <3<3@E"<B6  75,/U [ 7K'r` X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<<  <3<3'37K'r` 9_A <A "<E fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<2  <3<3,3 U<n:#0:<64^ X#4A 7h:#4;  7K'r` 9_A X"#"%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'<.  <3<303O'+;  @E#4; &'%<='% X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6)  <3630n+5=  X4+%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6'  <3237S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
    

bef  e >?8"   !.8I38ITS ������������������������������������������������������������������������������������������������������������������������  

'6,  63'3O#"   XW#D=#ITS06<=4A �h^ "U fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6,  63'3'36<=4A N+FB. 0 7Y6 ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6-  63'3,3 06<=4A 0Z^'. ITS fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6<  63,3O#"   XW#D=#ITSOG/4S �h^ "U fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6<  63,3'30+K'.   V<6D` 0+YE X#4A 76'H) X<QITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'62  63,3,30+K'.  25e+^ X#4A 7:<Q G+8#4. @:4:D6 0584B+S X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'6.  63,3030+K'.  25e+^ X#4A 7:<Q 584B+S X<Q048<e6 V<)wb# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'2,  63,3-30+K'.  25e+^ X#4A 7:<Q NHL 0584B+S X<Q 76'H) NT=/fffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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'2-  63,3<3'. 0+K "<A"U 7:<Q25e+^ O G+=/45F,# @`#U4S X<Q| EPS}fffffffffffffffffffffffffffffffffffffffffffffffffff  

'26  63,3630+K'.  "<A"U 7:<QOOG/4S  75+(6# / 7(H:# X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'2(  6303OU<+S  XW<^0Th(6  #25e+^ X NHL D(H;'Q X<Q / NT=ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.)  6303'3 0+K'. OU<+S X<QU4lQ#" X#4A 7:<Q 0Th(6 XW<^ X#ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.'  6303,30+K'.  "<A"U 7:<QO<(8  V<+YH) / X"/fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.,  6303030+K'.  "<A"U 7:<QO M+=#'I z<H)# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.0  6303-30+K'.  U 7:<Q "='r` V<b<l."# fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.<  63-30n+5=  X4+%fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff f  

'.6  63<37S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
    

bdd  j > # P4E/+ a$H"= !$F"/_{ ITS�����������������������������������������������������������������������������������������������  

'..  23'30Z^'. z<L "U X<Q"'BE X#4A OR:/ V<#Lw6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'..  23'3'3NHL NPB6  9^4S / NT=/ 7;$+c=# X<Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'.(  23'3,3 k'(56 X<QW<+= fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'()  23,306<=4A / @+Zg/   X<QITSz<L "U X<Q"'BE "U z<L "U / "#"% 0Z^'. ffffffffffffffffffffffffffffffffffffff  

'('  23,3'3<+^i 0Th(6 ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'(0  23,3,37I4; / X$E46 X<S/"# 0Th(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'(6  23,303M+.q X<P:46i 0Th(6 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

'(.  2303 @^"U<= X<Q"/<A@+ZI#/ /   X<QITS0Z^'. z<L "U X<Q"'BE "U ffffffffffffffffffffffffffffffffffffffffffffff  

,))  23-3 X<Q"'BE 0A U<1(B+S/ "#"% z<L "U 0Z^'. z<L "U ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,))  23-3'306<=4A <A sl.46 / 7=<6W<^ V<)'g'6  X$:"fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,)0  23-3,3 VwFB6 X"#"% 0:<64^ "U XU<r5I# / 7,<6 0(+6W "U ITS fffffffffffffffffffffffffffffffffffffffffffffffff  

,)<  23-303 <A sl.46 VwFB6X"/<(8 fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,)(  23<32+Hr. X#4A 7.q#y^  &#W<^ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,)(  23<3'3 X<1B^4S7H5e+^ ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,''  23<3,3 Vq#y^  <A sl.46X"/<(8fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,',  23<303 X<1B^4S7=<6W<^ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,'0  2363X<Q"'BE 0A U<1(B+S 0584B+S 75Z(K fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,'-  23230n+5=  X4+%ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,'<  23.37S / j3#46  @;'= <Qffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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fbj  d > ITS'I0 I%YR "= ��������������������������������������������������������������������������������������������������������������������  

,'2  .3'3 06<=4A  X<QOD(:i ITSffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,'2  .3'3'3 X<QU4lQ#"NHL OD(:i  NT=/fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,'(  .3'3,32B?  W#D=#  X<QITS06<=4A /  =i X$:"1<fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,,)  .3,306<=4A 7B:D=#"/U  OG/4S / <Q  X<QITS ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,,)  .3,3'3  "<P5A#esafety<S/"# 0:U<J.# "U fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,,.  .3,303 DOD(:i 0A 715(6 X<1Q#"E "'BH "U D(YQfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff   

,0,  .3,3-325e+^  MS#G "U /"U'` X4A/<= X<Qfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,0-  .3,3<3 O#" X"<FHQ 25e+^ 3"U /"U'` <F:46i fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,02  .3,3632B?  NHL X#4A 7A'(3 X<T:48i W#D=# NT=/ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,0(  .3,3232B?  NHL W#D=# /"# "U 76'H) NT=/<Sfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,-,  .303D(:i 0A 7A<+5^U O ITSfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  

,-,  .303'3 9,<? X<Q{  7(84+ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff  
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2- Advanced Vehicle Location (AVL) 
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1- Commercial Vehicle Operation (CVO) 
2- Artificial Vision 
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