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1. Wizje innowacyjne 
a tr adycyjne str ategie rozwoju transpor tu 

! "#$%&' (# %') *"+&'%, - ., / &&$'#"&0# +' (#01- 20)*1) +' (2"(.234 (5 1)* &6#78
5 ,79() ' : 0 *& +;)*&0 )*# +' (#- "1<0 (1<31) & - , =#7 +#0*&>31 #?#$%20*#7 134 '#);1()371@
7)$ 1*&0 # (7)01"$)@+'&3#"2@%#34*&;&/ 1# 1 "%', $%, ' 2 7#- 2*1# +') 0 - &+&- &6*#A B1"%&'1)
-&"%)'3() +' (2$.)- : 0 ()+;)*&0 )*234 *) 01#;# ;)%01#;$134 1*0#"%23710 1*?')"%', $%,' (#
%') *"+&'%&0 #7@$%: '# 0 +' (27<%25 $"(%).31# +'&7#$%&025 1 %#34*&;&/ 13(*25 (&"%).2
(' #);1(&0 )*#1

• C- ) ' ().2 "1< %)$=# +'( 2+)- $1+&-7<31) -#32(71& '#);1()3710 1#;$134 1*8
0#"%2371%') *"+&'%&0234 0 "2%,)37)34 02="(#7$&*1#3(*&>310 6)' - (& $' : %$15 3()"1#DA
C)$.)- )793@=# ;, - ($&>31 *1# / '&(1 $&;#7*) 0&7*) >0 1)%&0)@01(7# '&(0 &7, "2"%#5 : 0
%') *"+&'%&0234 +)E"%0 1 134 , / ' , +&0)E 5 &=*) &+' (#F *) (02$.234 G*1# *)- (023()78
*234H "(3(#/ : .&0234 )*);1()34 02$&*);*&>31 %' )- 2327*234 +'&7#$%: 0 , (, +#.*1&*234
& &3#*< 5 &=;10&>310- '&=#*1) *)76)' - (1#7&61#3,793234 1**&0 )371%') *"+&'%&0234A

I ;)* - ., / &&$'#"&02 1 "%') %#/ 1) "9 "2*&*15 )5 1 %#/ & ")5 #/ & +&7<31)@7)$15 7#"%
"(3(#/ : .&0&&+1")*) $&*3#+37) '#);1()371'&(0 &7, 1+'( #6, - &02 "2"%#5 , %') *"+&'%&0#/ &J

A

! 1(7) *1#7#"%*)%&5 1)"%"2*&*15 #5 %234 - 0 : 34 +&7<F@/ - 2=&(*)3() %2;$&'&(0 1*1<31# 1- #1
027>31&0#7?&'5 , .&0 )*#7+' (#- %0&' (#*1#5 (.&=&*234 +;)*: 0 1"%')%#/ 11A! 1(7) %& "+&": 6
0 1- (#*1) 102&6') =#*1)@&(*)3() "(#'&$9$&*3#+37<@+&=9- )*2 &6') ( +' (2"(.&>31@&' / )*18
()37117#75 1#7"3) 0 &%&3(#*1, @02' )=)*1# 1*%#*3711 )"+1') 3716#( "(3(#/ : .&0 #/ &&$'#>;#*1)
"+&"&6: 0 1 >'&-$: 0 &"19/)*1) 3#;: 0DA! 1(7) +'(2 "(.&>31(# "0 #71"%&%25 , "1()01#') F+1#'8
0 1)"%$11**&0 )327*#@&$'#>;)F' : =*13#5 1<- (2 "%)'25 ) *&025 "%)*#5 '( #3(2A

K+') 3&020 )*# 0 &"%)%*134 ;)%)34 - ., / &&$'#"&0 # +;)* 2 1 "%')%#/ 1# '&(0 &7, %')*"8
+&'%,0 +&"(3(#/ : ;*234 $')7)34 ( ' #/, .2 ()01#')790 1(7# 5 &=;10234 1**&0 )371AL'2%27"$1
Transport Ten Year Plan 2000 0 "$)(, 7# *) %)$1# *&0# '&(0 19()*1)@7)$M"%#'&0 )*# %')"2
), %&6, "&0 # (guided bus routes), ;#$$1# "2"%#5 2 "(2*&0 # (light rail systems), "34#5 )%2
', 34, @@+)'$,717#- NO(park and ride schemes HPA ! %#$>31#*1#51#3$1#/ &Federal Transport 
Infrastructure Plan 2003 +&7<31# 1**&0 )327*&>31 *1#7#"%0+') 0 -( 1# -&".&0*1# +&', "()Q

1 I '(2 $.) - )5 1 "$, %#3(* 1# (' #) ;1(&0 )*234 *) +' (#"%' (#* 1 0 1#;, ;)%0 1#;$134 1*0 #"%2371 0 1*?') "%', $8
%,'( # %') * "+&'%&0 #762.2M6, - &0 ) R)* ) ., S, #"$1#/ & G02$&+) *2 0 ;)%)34 TUPVQTUWVH1 R)* ) ., I ) * )5 "$1#8
/ & G0 2$&*) *2 0 ;)%)34 TVXYQTVTYH@6, - &0 ) *) '&- &0 234 "2"%#5 : 0 "1#31$&;#7&0 #7 GTUYXQTVJXH@6, - &0 )
"2"%#5 , - ' : / 0 &- *234 Z#*Q[ #*Q\ , * )7G026, - &0 )*2 0 ;)%)34 TV] PQTVV]HA
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F#6"4, . %6' #"4, ( )%) ' / "%I %( )%)( ( #' %2E) ' 6"%( 5! #"2), ' 1( )+%4 ' 2)AI ( )5+), E
5! "%' ( #D2) ' ), 9* E, $# , 9, & , ( 6- ' 6, 23( )24(123 ) ' 1568! *EA2123 ' ( )& ! "#2, 5- ' H2#
! #' #/ *E, ( ), 4%/ #' %9%EA2A' 1/ %E( #DTH ! "4, ! *56#' #DT ) ( ), 4%' #/ ( #DTH ! #' 56%' %( ),
56"%6 24%5* ) D"#/ +- ' #"%4 4%' 1I %( ), +#546- ' / 4)%7%9( #D2)? Y #61' , & ! #54*+)' %( )%
( #' 123 "#4' )A4%0 ' 6"%( 5! #"2), E, 56 6%+I , +#( ), 24( #DT ! #! "%' 1 E, $# ", 9%2E) 4 #6#K
24, ( ), & H! "4, 4 4' )8+54, ( ), / #568! ( #D2) ! "4, 56"4, ( ( ,E) 24%5#' ,EH! #/ ( ), 5), ( ), E%+#K
D2) *57*$ ) 4& ( ),E54, ( ), *2)AI 9)' #D2) , +#9#$)24( ,E? R ), 9#9, 6( ), #. 5, "' %2E, ! #4' %9%EA
4)/ , ( 61Q)+#' %T 57%. , , 9, & , ( 61 5156, & - ' 6"%( 5! #"6#' 123 ' 1& %$%EA2, / 4)%7%0 )( ( #K
' %21E( 123? R 15)7, + E, / ( #56, + . %/ %' 24123 ! #' )( ), ( +#( 2, ( 6"#' %T 5)8 ( %6' #"4, ( )*
"#4' )A4%0 , 9)& )( *EA2123 9* . 4& ( ),E54%EA2123 4( %( , 4 ! "%+61+) ! "4,E%' 1 6"' %7123
&%( +%& , ( 6- ' ) ( ), 5! "%' ( #D2)?

9 Narodowy Program Foresight .Polska 2020" =366!VCC''' ?Q#",5)$36?! #95+%:; : ; ?! 9C& )5C! Z"#4' #E?
10 F, ( 6#" E, 56E, / ( A4 24#7#'1 23 %$, ( 2E) . %/ %' 24123 ( %! #95+)& "1( +*H5! , 2E%9)4*EA2A5)8 ' . %K

/ %( )%23 ad hoc. N/ +#02%: ; ; [ "? ' 23#/ 4) ' 5+7%/ & )8/ 41( %"#/ #' ,E +#"! #"%2E) . %/ %' 24,E J , 5, %"23
S( 6, "( %6)#( %9?
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! "#$ %& ' (%) ( ' &%*+ ,-*%,&./ 0+01 $ -2#"03&4%,& 567' *7(%-267*8 ' 6*+$ 8./ 0& 96
26-38) ,$ (%,( 763$ ,/ 3( : ,%%6$ (0+.%+01 ' 6; %( $ 8276-303&%,8 3&-*($ ,< %( -*=28./ 06>

Transpor t samochodowy: 
?@ 3(26*73&A6$ (%,&%( 98; + 26*&%0.( " ,%57( -*78) *87+ 976B6$ &.C3(.' 8./ 0&. 067(3

$ ,=) -3+ 69-&*&) 273&-*73&%, &) 6%6' ,03%&.D
E@ *789%64< ) 6%0&%*7(0., 93,( "(F%640, %( 6B7(%,036%&. F,03A,&*7(- , 28%) *#$ C26G

96A%,&.( ) *6 03+%, -,= $ *7(%-2670,&) 6F&.6$ +' CF6*%,03+' , ' 67-) ,' D
H@ 98; ( 3(F&; %64< 69 ,-*%,&%,( B=-*&. -,&0, 96A7&. .( ) 640, 97#BD
I @ 26$ ( ; %&$ (9+ ) 6%0&20+.%&, &) -2F6( *(0+.%&26.(39#$ -( ' 601696$ +01 %(2=G

93(%+01 B"#$ %,& -,F%,) ( ' , -2(F,%6$ +' ,D
J@ 3.($ ,-) 6 26$ -3&01%&B6 01(6-8 $ 78018 26.(39#$ 26.($ ,(./ 0+01 -,= %( -,&0,

A&3 ; (9%&B6 2F(%8 F8A 763) "(98 .(39+K
Transpor t kolejowy: 
?@ 6B7(%,03&%,&&) -2F6(*(0+.%&260,/B#$ 96 7&F(0., $ +26-( ; 6%+01 $ -,&< ) 6F&.6$ /D
E@ 98; ( ' 63( ,) ( %(7696$ +01 2(7(' &*7#$ *&01%,03%+01 ) 6F&,D
H@ 6B7(%,036%( 396F%64< -*78) *87 ) 6F&.6$+01 96 (9(2*(0., 96 B"=A6) ,01 3' ,(%

-*78) *87(F%+01 $ B6-269(70&, $ ) 6%-&) $ &%0., 3' ,(%$ -*78) *873&262+*8 %(
273&$ 63+D

I @ ' ( "( 269(*%64< -+-*&' 8 ) 6F&.6$ &B6 %( 763$ ,/ 3(%,( ,%*&7' 69(F%&D
J@ 1("(4F,$ 64< 78018 ) 6F&.6$ &B6 , .&B6 $ +-6) ( 80,/ ; F,$ 64< %( *&7&%(01 387A(%,G

36$ (%+01K
• Transpor t lotniczy: 

?@ $ 0,/ ; $ +-6) ,&7+3+) 6 $+2(9) #$ , 3(B76; &: 78018C3$ "( -303( 273+%(B"+01 3(G
"( ' (%,(01 .&B6 $ (78%) #$ L(*' 6-5&7+03%+01C67B(%,3(0+.%+01C*&01%,03%+01@D

E@ 96-*=2%64< , .( ) 64< 8-"8B 3(F&; + 69 ,-*%,&%,( 763$ ,%,=*&. -,&0, F6*%,-) 3 8*$ (7G
936%+' , 2( -( ' , 6 6926$ ,&9%,&. 9"8B640,D

H@ 6B7(%,036%& ' 6; F,$ 640, -*6-6$ (%,( (F*&7%(*+$ %+01 7693(.#$ %(2=98 $ -*6G
-8%) 8 96 -2(F,%6$ &B6 , 69738*6$ &B6D

I @ $ +-6) ( 3(F&; %64< 7&%*6$ %640, 273&$ 6M%,) #$ F6*%,03+01 69 0&%2(F,$ K
• Transpor t wodny: 

?@ 8*73+' 8./ 0( -,= 3%(03%( 3($ 69%64< -*( *) #$ ' 67-) ,01 $ ) 6%576%*(0., 3 B76MG
%+' ; +$ ,6"&' ' 67-) ,' 11; 

E@ 26$ 6F%64< ) F( -+03%&. ; &BF8B,12
; 

H@ 96-*=2 96 ' ( -6$ +01 8-"8B 273&$ 636$ +01 8$ (78%) 6$ (%+ ,-*%,&%,&' ) (2,*(G
"601"6%%&. ,%57( -*78) *87+ 267*6$ &.D

• 

• 

11 N F( *(01 ?OPPQ?ORJ *6%="6 %( 4$ ,&0,&7603%,&26%(9 HSS -*( *) #$ C( 69 ?OOS r. F,03A( *( 6A%,; +"(
-,= 96 26%,; &. ESSC(A+ $ ESSP r. 3( *73+' ( < -,= %( 263,6' ,&6) K ?ESK T6AK> International Shipping ... 

12 T$ ,=) -3&%,& -3+A) 640, *7(%-267*8' 67-) ,&B6 .&-* ' 6; F,$ & 273&3 3( -*6-6$ (%,& -*( *) #$ %,&) 6%G
$ &%0.6%( F%+01 L$ 696F6*#$ C.&9%6-*&) 269$ 69%+01@K UF( -+03%( %($ ,&7301%,6$ ( ; &BF8B( 263$( F( 6-,/B(<
27=9) 64< 96 HS$ =3"#$ K V%%6$ (0+.%&763$,/3(%,( L3$"( -303( $ ' (7+%(70&$ 6.&%%&.@263$( F(./ .&9%() %(
6-,/B(%,& 27=9) 640, 26$+ ; &. I S $ =3"#$ K
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! " #$%&' (%) * $+, -, . /0- 1-, $* (#23%4 5-3, 6
7 * 4 %08%580 4 , 8. , 4 08/* 8,9) , ' 8%09: 3*$+ ;5-4 ) : 1<=$30:80>5 /-, 8: 15-/# 15?

) %88* @* A %8: 1%-, $9&25 ) *8 , (, 3. <) %15: 3#. %) , 8%, %885) , $*98* $+ -53) %&3, B6 C-<@*

) 2-, ' , 8%, ) /-, 8: 15-$%0 85) * $+ %20%%-53) %&3, BD. /<-0 #2, =5 : %E : /) 5-3*A F, . /<-0 8%0

15) : /, =* 152 1-0:9&9, . %09G) , ' 809 15/-30@* " 1-5) , 23&25 $+* @%58* $+ %8) 0: /* $9%6 H8, 4 *

) %0(0 1-3*. =, 2<) 8%0#2, 8* $+ )* 8, (, 3. <) %%885) , $9%/-, 8: 15-/5) * $+D25 . /<-* $+ 4 5'8 ,

3, (%$3* AI 152#: 3. 5) $0JD@, -. 5) $014
, 1, : , ' 0-: . &. 5(09-#-5) &(Tube Trainy", . 5(09090285?

:3*85) 0JD. 58: /-#. $90K-#11, 4 ,9&$0 #:1-, ) 8%A(5/8%$3* %4 %09: . %/-, 8:15-/ 1, : , ' 0-: . %1
7
, 

;-, 8$#: . %0 /0-4 %8, (0 DDL54 4 #/5-J . 5(095) 0>5 /-, 8:15-/# . 58/080-<) MND'* -5@#:* MO %in PQ6

R*3*. 5 /) 5-308%, %(, 8:5) , 8%, $+*@%58*$+ %885) , $9%/-, 8:15-/5) *$+ 15) %E. ?
:3,9&8, : /E1#9&$0 $3*88%. %I
M" ) &:. %3, .- 0: 3, : /5:5) , 8%, F4 , =*151*/D5>-, 8%$358* -*80. "S
P" ) * :5. , . , 1%/, =5$+=5885GA1-, $ @, 2, ) $3*$+D) 2-5' 08%5) *$+ %-0, (%3, $9%%8) 0: /*?

$9%#' * /. 5) *$+S
T" 5@$%&' 08%0 /-) , =*4 %) , 2, 4 %F#$%&' (%) 5GA 2(, 5/5$308%, D3, ) 5285GAD080->5$+=58?

85GA"S
! " :3*@. %0 :/, -308%0 :%E154 *:=#F2#' , (%$3@, 15/08$9, (8*$+ :#@:/* /#/<) "S
U" 8%:. , . 58. #-08$*985GA) :/5:#8. # 25 %:/8%09&$*$+ /0$+85(5>%%/-, 2*$*98*$+6

C5:/E1 ) -53) 59# :* : /04 <) /-, 8:15-/5) *$+ 25. 58#90 :%E 1-, ) %0 -<) 85(0>(0
) : ;0-30 159, 32<) %%$+ 8, 1E2<) 5-, 3 ) :;0-30 :30-5. 5 159E/09%8;-, : /-#. /#-* F(%8%5) 09D
1#8. /5) 09 %%8;5-4 , $*9809"6 V%0-, 3 :/, ) %, 80 90:/ 1* /, 8%0I . /<-, 3 /*$+ :;0- 90:/ $3*88%?
. %04 5 ) %E. :309 2*8, 4 %$0 %885) , $*9809 %$3* /5 G-52. %/-, 8:15-/# F159, 32*D: , 4 5(5/*D
:/, /. %" 4 ,9&@*A 25:/5:5) * ) , 80 25 %8;-, : /-#. /#-* D $3* /0' 52) -5/8%0W7 /-, 8:15-$%0

MT C52#:3. 5) $0 FX5Y0-$-, ;/D(#@Z%-[L#:+%58 \ 0+%$(0 [ ZL\ " 4 5>&) 1-, ) 23%0 15-#:3, A :%E 3, ?
-<) 85 15 ) 523%0 % (&23%0 153@, ) %58*4 2-<>D, (0 :&4 , =5 3) -5/80D152, /80 8, #:3. 52308%, D8%0325(80 25
15. 58*) , 8%, 15$+*=5G$%D3#' * ) ,9&2#' 5 1, (%) , %) 38%0$,9&2#'* . #-3 %+, =, : 6 7 :1<=$30G8%0 %: /8%090 8,
G) %0$%0) %0(# 1-52#$08/<) 4 , =*$+ 152#:3. 5) $<) 1-3*2, /8*$+ 25 $0(<) -0.- 0, $*98*$+ %510-, $9%:10$9, (?
8*$+ [ 35@6 816I Z%-(%;/ X5Y0-$-, ;/[ +//1I]]))) 6, %-(%;/+5Y0-$-, ;/6$54 6

M! ^ , -. 5) $0 1(, 85) , 85 :/5:5) , A ) 1-30) 53, $+ :/, /. , 4 %4 5-: . %4 %@, -0. G-<2(&25)* $+ 25 -0>%5?
8<) 153@, ) %58*$+ 15-/<) 4 5-: . %$+D, (0 5. , 3, =* :%E @, -235 . 5:3/5) 80 ) @#25) %0 %0. :1(5, /, $9%6 H5@6I
_0, $+I The End of the LASH era. 

15 K5(09 -#-5) , Tube Train 1-590. /# 2- J. \ 6 ` 5, 15(0>, =, 8, 15-#:3, 8%# :%E 3 1-E2. 5G$%&25 Uaa
. 4 ]+ ) -#-30 5 G-028%$* 5. 6 U 4 159, 32# 8, 1E23, 80>5 /#-@%8&D)* /) , -3,9&$&152$%G8%08%0 1-302 159, 3204 6
R53) %&3, 8%0 /5 8%0 25$30. , =5 :%E) 2-5' 08%, 30 ) 3>(E2<) /0$+8%$38*$+ %0. 5854 %$38*$+6

16 Monorail (Safege, Alweg) - 1, /-3I 7 %. %102%, I +//1I]]086) %. %102%, 65->]) %. %]b 585-, %(6
17 ` %-4 , ` 6 K-#11 1-<@5) , =, @03 15) 52308%, ) 2-5' *A) (, /, $+ ca68, (5/8%: . , $+ /3) 6Cd e[f * : /04 D

15(0>,9&$* 8, 3, : /5:5) , 8%# 25 521-, ) * 1, : , ' 0-<) 25 2#' *$+ :, 4 5(5/<) /3) 6 -#$+54 *$+ 15$30. , (8%5-, 3
-<' 80 -523,90 -#$+54 *$+ $+528%. <) %) %:3&$*$+ 1-3085G8%. <) 5:<@8, /0-08, $+ 3#-@, 8%35) , 8*$+6

18 7 E3=* Lg b bd eg R 35: /, =* 154 *G(, 80 9, . 5 1#8./* ) E3=5) 0 , #/54 , /*$380>5 1-30=, 2#8.#
)* 4 %088*$+ 1#20=159, 32<) %. 58/080-<) 6 C, /-3I h,(, -2 Fi OO! "6

19 j * -5@#: (Gyrobus) 90:/ , #/5@#:04 $30-1%&$*4 080->%E 3 . 5(, 3, 4 , $+5) 0>5 5 2#'* 4 4 54 08$%0
@03) =, 285G$%-531E23, 80>5 8, 1-3*: /, 8. , $+ 3, 154 5$&:%(8%. , 0(0. /-* $380>5D H5@6I Buses Worldwide 
[ +//1I]]))) 6@#:0: ) 5-(2) %2065->]$#--08/61+16

Pa C-30>(&2 /08208$9%%885) , $*98*$+ ) /-, 8:15-$%0 (, / ka6 %ca 1-302: /, ) %l ^ , +. 0 FMOcc"6
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! " #$%& ' () #*+#" ! %& , (- . - , " $/ # #! / 012*. 34/ #" &4$" ! / 5/ 1. $#. $36/ #" , " , (/ ! 4/ $4/
, / (/ & . 1() ! #() 7 ! " #$%389 / : %2&" ; *4! 4/ 5%; . 7*27< 6/ = $/6! 4<=0-%38 01/ 1=) !> ?$$" @
! / 36+" 01/ 1$438 */ 16. 01 =" $3. , 36/ " #! (" 1$/ A#" 01" 0" ! / $4/ 01/ 1=) ! ' () #*+#" ! %38 #"
, 5%1=438 0- */ =) ! ! " #$%38> B#%: %1< =" $3. , 36< 2-$/ C- / & " #. * -&4/ $ 4$$" ! / 3%6$%389
: %5" : %1" 0%7$/ 5. & #*/ , " *41%=) ! 4 . =" *" 7) ! 9 ; . & " ; $/ , " ! ' 34+7*4! 4. (. / *4- " ! / C 4$@
! . 01%36. 4$D(/ 01(2=12(/ *$. > E%&3- / 0. & 0%01. &%1(/ $0, "( 1" ! . 9 / : %: %5%0, (/ ! $. 4 .D. =@
1%! $. 9 &20-+04< 0=5/ #/ C- #" 01" 0" ! / $%38 #" 04. : 4. . *. & . $1) ! (238" ! %38 4. *. & . $1) !
4$D(/ 01(2=12(/ *$%38> F(/ = 4$$" ! / 364 ! 4$D(/ 01(2=12(- . , (" ! / #-45: %#" . =01. $0%! $. 7"
234+; *4! . 7" 6.6(" - ! "62 4$/ ! . 17#%: %- / / 0D/*1" ! / C3/ 5=" ! 434. =2*< -4. &0=+9$4. ! %. *4@
& 4$" ! / 5" : %1" =" $7. 01444- / 1" () ! > G(-%(" 014*" ' 34" ! %4$D(/ 01(2=12(%H& 4. (- " $%- /6&" @
! / $+, (- . - $4+, " ! 4. (-38$4+I , " ! 4$4. $ : %C 3" (/ - ! " *$4.60-%9 / $/ 340= $/ *. ; %, " 5" ;%C
$/ 0, (/ ! $" ' C6.6 !%=" (-%01/ $4/ 4 01" 0" ! / $4. $" !%38 & / 1. (4/ 5) ! #" 6.6: 2#" !%>

! " # $%&'( ) *$+* ,- *+. / 0++12 3( / 4+*
0,*(5+16170()+* 2 $/ $,*8 3(5 ,-3+$%1- ,12 / (5

J* / , (-%0-5. 7" (" - ! "62 0%01. &) ! 1(/ $0, " (1" ! %38 $/6! 4<=0- . -$/ 3- . $4. : <#-4.
&4/ 5" ! #(" ; . $4. $/6: / (#-4.6" : 4. 326+3%38 4$$" ! / 3649$/ # =1) (%& 41(! /6+, (/ 3. ! ! 4. @
*2 " ' (" #=/ 38 $/ 2=" ! %38 4, (- . &%05" ! %38 $/ ' ! 4. 34. > F(/ = 6. 016. #$/ = 2$4! . (0/ *$.6
#. D4$4364 , "6<34/ !"#$%&'&( )* +,-".&/ &0* &" ; *4! .6 #" - / 01" 0" ! / $4/ ! . ! 0-%01=438
0. =1" (/ 38 " (/ - ! " #$4. 04. $42 #" () ; $. 7" , " - 4" &2 0, . 36/ *4- / 364, " #0%01. &) ! 21

• ?01" 1/
1. 7" , "6<34/ 0, (" ! / #- / 04< #" , (- . (! / $4/ 0, " 0" : 2 =" (-%01/ $4/ , (- . - *2#-=" ' C9 , (- . -
#-4. 04<34" *. 34/ 9 - , " ! 0- . 38$4. -$/ $. 7" (" - ! 4+- / $4/ >

K 1(/ $0, " (34. 0/ &" 38" #" ! %& 1(. $#%4$$" ! / 3%6$. ! - / =(. 04. 4$D(/ 01(2=12(%
" : . 6&26+ (" - ! 4+- / $4/ 9 =1) (. $4. ! , . 5$4 - / 052726+ $/ &4/ $" 1. 38$" *" 744 , (- . 5" &" @
! %38> L . / *4- " ! / $. 0+ : / #/ $4/ 052; +3. (" - ! 4+-%! / $42 , (" : *. & ) ! (2382 #(" 7" ! . 7"
" (/ - 20, (/ ! $4/ $42 , (" 3. 0) ! : 2#" ! % 421(-%&/ $4/ #() 7> G() : 26. 04< (" - ! 4+-%! / C
1/ =4. 38(" $43-$. : " *+3-=4 (2382 #(" 7" ! . 7" 9 6/ =M 21(2#$4. $4/ , " 7" #" ! . H75) ! $4.
' *40=/ 9 - / ' $4. ; " $/ 4 " : *" #- " $/ $/ ! 4. (-38$4/ I9 " 7(/ $43- " $/ ! %1(-%&/ 5" ' C 4 $" ' $" ' C
$/ ! 4. (-38$4 #() 79 =" $7. 014/ 9 -5/ 7. " & . 1(4/ #() 7 4 - ! 4+- / $. - $4+(%-%=" ! %, / #=) ! 9
" 7(/ $43- " $%#" 01<, #" : 4. ; +3%38 4$D"(& / 364 " 0%12/ 364$/ 1(/ 04. 41#>

W - / =(. 04. 4$D(/ 01(2=12(%#(" 7" ! .6 $" ! .6 7. $. (/ 364 0+" , (/ 3" ! %! / $. 4 ! #(/ @
; / $. 4$$" ! / 3%6$. (" - ! 4+- / $4/ " (/ - 1. 38$" *" 74. " : .6&26+3. $, >M

NO W (- . 3-%! 401" ' 34 401$4.6. -$/ 3-$/ *43- : / #. D4$43644 4$1. (, (. 1/364 , "6<34/ 1)2,3+!)4" !"#$%&'&(56 / *.
& /6+" $. #%0=20%6$%38/ (/ =1. (> K 4. *. ' (" #" ! 40= 1. 38$43-$%38 6. 01- / 4$1. (. 0" ! / $%38 ! 0- . (" =4& 01" 0"@
! / $42 1. 7" , "6<34/ 9 $/ ! . 1! " #$4. 04. $42 #" , (" #2=364 !%0, . 36/ *4- " ! / $%38 $/ (-<#-4> P" : > $, >M7)2,3+!)4"
!"#$%&'&(5 8811,MQQ. $>! 4=4, . #4/ >" (7Q! 4=4QJ40(2, 14R. S1. 38$" *" 7%T 7)2,3+!)4" !"#$%&'&(5 8 9$*!)2:#&/
A811,MQQ! 8/ 140>1. 381/ (7. 1>3" &Q#. D4$414" $QU9904#VS734VWXYNN9ZZ>81&*T 7";)%)!)&%&;7)2,3+!)4" !"#$%&'&(5
A811,MQQ. $3%3*" , . #4/ N>18. D(. . #4314" $/ (%>3" &QJ40(2, 14R. + 1. 38$" *" 7%T 9 $*' 40 * 7 )2,3+!)4" <"#$%&'&(5=
A811,MQQ! ! ! >#401. 380>3" &Q4$#. [ >, 8, \ , / 7. ] #40(2, 14R. A1. 38$" *" 7%A#. D4$. # 4 4$$. >

69 



! " #$%&' ()$*&+ # , -+ )#.$/ 0, )# (skid-resistant road swfaces12
); 

! $-123%&+ - , )# , -24.- (, 5/ 0 6.41$5+ %.$#2+ &.$&, 57 ) &8%-8-7 ) %.$5 " 48&+ )# 8.9*
trecycling materials in road construction) : ; <

! 6&(#62&.5 #, #.* )) 1=&, #/ $, #> 1=4?@/ # %&8* .$#+ - , )4 , -+ )#.$/ 0, ) 8.9* ) 414+ - , )4
(&84 (de-icing the road surface in winter24); 

! , -+ )#.$/ 0, )# 8.9* -" 1&." 4>@/ # 0-=-1 + &1)#8(- / 0 (new noise-absorbing road sur- 
faces), )2%A: B

<

! 1512#7 5 , -+ )* - />) 1-2#()2- ., #> ) 6&, 2.&() .4/ 04 8.&*&+ #*&: C
<

! 1512#7 5 $- .$@8$- , )- 8.&*&+ 57 ) 7 )#>1/ -7 ) %&12&>&+57 )D<
! %&8$)#7 , @), E.-12.4624.3 8& %.$#+ &$9+ =-84, 69+ 8.&*&+ 5/ 028. 

F,, &+ - /># + $-6.#1)# %&>-$89+ 1-7 &/ 0&8&+ 5/ 0 ) )/ 0 + 5%&1-?#, )- 1@46)#.4, G
6&+ - , # *=9+ , )# , - , &+ # .&8$-># , -%384 &.- $ - (2#., -25+ , # %- ()+ - ) &" #>7 4>@, ->" - .G
8$)#>)12&2, # %.$56=-8&+ # .&8$-># 6&, 6.#2, 5/ 0 .&$+)@$-HI
! 1-7 &/ 0&85 / -=6&+ )/ )# #(#62.5/ $, # (All -Electric Vehicle, Battery Electric Vehicle 

JKLMN: O<

! 1-7 &/ 0&85 & , -%38$- , # &* , )+ -7 ) %- ()+ &+ 57 ) (Fuel Cell Vehicles - PQM1N; R<

! 1-7 &/ 0&85 , -%38$- , # 1%.3?&, 57 %&+ )#2.$#7 (Compressed-Air Cars)31
; 

! 05" .58&+ # %&>-$85 1-7 &/ 0&8&+ # (Hybrid Electric Vehicle - SLMN; : <

: : T&" AI Use of Anti-SkidandColouredRoadSurfacing. U#%&.2V&B; ; WRC&EX, *41Q&4, / )(AF, E.-12.4/ G
24.# Y#.Z)/ #1 Q&7 7 )22## J 022%IWW+++ A- , *41A*&ZA46W/ / 7 ##2), *1W.#%&.21J/ &7 7 )22##: RRCW), E.-12.4/ 24.#W
B; ; A%8E< [ .#JE&.7 #8 X, 2)JY6)8 Y512#7A U&-8 \ Y-E#25Q&AJ022%IWW.&-8, 1-E#25A/ &7A, #A6.W%.#E&.7 #8] : R
%.&84/ 21W-, 2)16)8A027 < Kestrel Anti-Skid & Coloured Surface Treatment Materials - 022%IWW++ + A6#12.#(G
%(-12)/ 1A/ &7 W[.&84/ 21WX, 2)16)8Y4.E-/ ), * ^ -2#.)- ( 1W2-" )8W_OW#̀E-4F2A-1%aA

: ; Y/ 0.&#8#. bcOOdN<X%4( et al. b: RRBNA
: d T&" AI Materials for Deicing and Anti-icing- 022%IWW&" .A* / , %4" ()10), *A/ &7W-.2)/ (#1WV#+ [ .&81WX%.

R; " )8A027A
: B T&" A , %AI ^ - - *8#, " #.* b: RRCN< Roads of the Future. e0# P#8#.- ( S)*0+ -5 U#1#- ./ 0 F, 12)242#

), K#.* )1/ 0 f (-8" - / 0JK#, 1" #.* : RRCA 022%IWW+++ A" -12A8#W, , g_BRhdWLVW#J%4" ()6-2)&, #,W#J- ((*#7 #), #W
` &647 #, 2#W".&J#, * ()1/ 0i2#7 %(-2#)8j .-+ i%.&%#.25j %4" ()/ -2)&,P )(#A%8EW".&J#, * ()1/ 0A%8E

: C Y-8k8 b: RR_NA
: _ QL^ X MFl J1512#., # 8# *#12)&, 84 12-2)&,, #7 #, 24." - ), J022%IWW+ + + A/ #7 -Z)(A/ &7 &.- $ 022%I

WW+ + + Am5&, J/ &7 7 4, )n4#1A/ &7 W/ &7 7 4, )n4#A%0%o)8 j hOdBA
: h T&" AI L 'Association Francaise des Travaux en Souterrain bXPeLYNA [ 4" ()/ -2)&, 1 J .#/ 4#)(1 8#1

/ &, * .p1J022%IWW+ + + A-E2#1A-11&AE.W%4" ()/ -2)&, 1g.#/ 4#)(J/ &, * .#1A027 (A
: O : RRh Electric Vehicles Available. X" &42A/ &7 AS5" .)8 Q- .1 \ X(2P4#(1J022%IWW-(2#7 -2)Z#E4#(1A- "

&42A/ &7 W&8W#(#/ 2.)/ Z#0)/ (#1W2%W: RRhJL(#/ 2.)/ JM#0)/ (#1A027 e#1(- ^ &2&.1J022%IWW++ + A2#1(<Battery electric 
vehicle - 022%IWW#, A+ )6)%#8)- A&.*W+ )6)WK-22#.5g#(#/ 2.)/ gZ#0)/ (#A

; R [ )#.+ 1$57 1-7 &/ 0&8#7 , -%38$- , 57 &* , )+ -7 ) %- ()+ &+ 57 ) + %.&+ -8$&, 57 + : RRh .A 8& #61G
%(&-2- />) >#12S&, 8- PQq Q(- .)25J022%IWW#, A+ )6)%#8)- A&.*W+ )6)WS&, 8-gPQq gQ(- .)25< T&" A 2#?I P4#( Q#((
M#0)/ (#1 J 022%IWW+ + + AE4#(#/ &, &7 5A*&ZWE#*WE4#(/ #((A1027 (< S58.&*#, Z#0)/ (# J 022%IWW#, A+ )6)%#8)-A&.*W
+ )6)WS58.&*#, gZ#0)/ (#A

;c Compressed-air Car- 022%IWW#, A+ )6)%#8)- A&.*W+ )6)WX).gZ#0)/(#< X)./ - .J022%IWW+ + + A20#- )./ - .A/ &7 <
r &.(8k1 P).12X).J[ &+ #.#8 Q- . J022%IWW+ + + A%&%4(- , , #/ 0- , )/ 1A/ &7 W-42&7 &2)Z#W, #+ g/ - .1Wd: c_RcCA027 (A

; : Hybrid Electric Vehicle - 022%IWW#, A+ )6)%#8)- A&.*W+ )6)WS5" .)8g#(#/ 2.)/ gZ#0)/ (#< S5" .)8 Q- .1A
P4#(#/ &, &7 5A*&Z J022%IWW+ + + AE4#(#/ &, &7 5A*&ZWE#*W05" .)8g1" 1g/ - .1A1027 (A

_R



! " #$%$&' ( $)*+" , ( #$&*" +$- ' *. /$0 */, 1+- 2' (Road Automatic Guided Vehicles 
34 5 6 7889

! : $- ; /#.: 1)' ; *0 $1<$" =& $;$>$&, 1< $ +&2?: ;+$- ' ) ( #+' " - 2' ) &2" $1+- $@12 (Full 
Transparent Front Vehicle)34

; 

! #$+&2)*- ' & 4 . ; /#*A22BCD4 2 +*1<$" - 2' ) E*- *" +2' ( $12F%2 " #$%$&' (Road Trains)35
• 

G#*- ; ( $#/ : $A' )$&, )' ; / #' A*/, &- 2' 0 *H$ ( $" */- , - * /&$#+' - 2' /' 1<- $A$%22( #+' I
H$0 $&, 1<B %" , J ; ( ' 1, K2: * " #$%2 ;+, - $&' ) )' ; / /*: $( $#-* - * +0 2*- , B J' +*; /F(2' - 2'
)' ) 1+, 0 @2- - , 0 $+- *1+*H$>, ( $ ( #$; /. :#' ; 2; /- 2' - 2* /' ) K$#0 , /#*- ; ( $#/. L M#$1' ; ,
2- - $&*1, )- ' & +*: #' ; 2' 2- K#*; /#.: /.#, : $A')$&' ) ;F . : 2' #.- : $&*- ' - * +&2?: ;+' - 2'
0 $JA2&$@12 &: $0 ( $- $&*- 2* )' ) & #=J- ' &, 0 2*#, ( #+' ; /#+' - 2L N &, - 2: . /, 1< ( #$I
1' ;=& ( $&; /*H, - 2' /, A: $ : A*; , 1+- ' " #$%2 ;+, - $&' - * ( H*; : 2' ) - *&2' #+1<- 28O A' 1+
/*: J' : $- ; /#.: 1)' ;+, - $&' - *" +2' 0 - ' 2 ( $" +2' 0 - ' $#*+ : $A' )' A2- $&' 2 - * ( $" . ;+1'
0 *%- ' /, 1+- ' )L 5 H=&- ' /#' - " , 2- - $&*1, )- ' & +*:#' ;2' ; , ; /' 0 =& : $A' )$&, 1< /$ " &*
+ ( $+$#. ; ( #+' 1+- ' : 2' #.- : 2+0 2*- P
! QFJ, ;2? " $ $>- 2J: 2: $;+/=& )' " - $; /: $&, 1< ( #+' + #$+&=) /' 1<- $A$%22( #+' &$+=&

( $12F%*0 2 $ " . J' ) 0 *;2' 8RL

! M#=>. )' ;2? /' J +&2?: ;+*S" $; /?( - $@S( #+' ; /#+' - - F. ;H.%: $A' )$&, 1< ( #+' + +*; /$;$I
&*- 2' A' : : 21< ( $)*+" =& ;+, - $&, 1< &, 0 *%*)F1, 1< /$#$&2; : /*T;+,1< & >. " $&2'
2 . /#+, 0 *- 2. L N : $A' )$&, 1< ( #+' &$+*1< H*" . - : =& ( $+, /, &- ' ' K': /, ( #+, - 2=;H
( 2' #&;+, /#' - " 2- - $&*1)2 UV. #$( * ( #=>. )' ( $" FJ*S +* CD4 +&2?: ;+*)F1 0 *;? ( $I
12F%=& /$&*#$&, 1<7L W- - $&*1)' & : $A' )$&, 0 /#*- ; ( $#12' ( *; *J' #; : 20 ;F>*#" +2' )
+#=J- 21$&*- ' L X*)&2?: ;+' ' K' : /, ( #+, - 2$;H$ & ( #*: /, 1' &" #$J' - 2' /' 1<- $A$%22
( $12F%=& " . J' ) ( #?" : $@12B : /=#' +- *)" . )F +*; /$;$&*- 2' & 0 *;$&, 1< ( #+' &$+*1<
U($&, J' ) Y 0 A- ( *; *J' #=& #$1+- 2' 7 - * /#*;*1< 8ZZ3[ ZZ : 0L \ $+( #$;+$- ' : $A' )$I
&' ( *; *J' #; : 2' ( #+' &$+, #' %2$- *A- ' ;F . - $&$1+' @- 2*- ' ( #+' + &( #$&*" +*- 2' " $
' : ; ( A$*/*1)2 )' " - $; /' : ;+, - $&, 1< 1<*#*: /' #,+.)F1, 1< ;2? +- *1+- 2' $>- 2J$- , 0 2

88 Electronic Road System Generation Method for an Automatic Guided Vehicle. N $#A" W- /' AI
A' 1/. *A M#$( ' #/, ] #%*- 2+*/2$- 3 <//( P̂ &̂&& L&2( $L2- / (̂ 1/" > '̂ -^&$L); ( _A4 ` CDabbZZZZAR8c &$ ` N ] 3
bZ WZdRa c QWDMe4 f ` QVDgL

8h Transparent Vehicle Roof N $#A" W- /' AA' 1/. *A M#$( ' #/, ] #%*- 2+*/2$- B M*/' - / N ] d̂ZZR̂Zda[ dR
3<//( P^̂&& &L&2( $L2- / (̂ 1/" > '̂ -^&$L); ( _W4 ` CDdZZOZ8 AA[ Zc QWDMe4 f ` QVDgL

8Y Road Train - <//( P^̂' - L&2: 2( ' " 2*L$#%̂&2: 2^\$*" i /#*2- 9 W- - $j */2j ' \ $*" G#*2- ; &2/< G&$ ke$1$I
0 $/2j ' ; k K$# $KK3l 2%<&*, C; ' 3<//( P̂ -̂ ' &; L" 2#' 1/2- " . ; /#,L1$0 (̂ #' ; ; '̂ 0 2#*/' ;3/#-1: 3K*1/$#, 2̂- - $j */2j ' I
#$*" 3/#*2- ;3&2/<3/&$3A$1$0 $/2j ' ;3K$#3$KK3<2%<&*, 3. ; ' 38h[ Rb3dRdZZL</0 AL

8O \ . 1< ( $)*+" =& ;+, - $&, 1< ( $ : A*; , 1+- , 1< /$#*1< +H$J$- , 1< + " &=1< ;+, - 0 $J' " $: $- ,& *S
;2? ( #+, 0 *: ; ,0 *A- , 0 21< ( $1<, A' - 2. B& +*A' J- $@12 $" : */' %$#22 " *- ' ) A2- 22B &, - $;+F1, 0 $" ZBOm " $
dBYmL DF)' " - *: A21+- ' . " *- ' &, )F/: 2B;+1+' %=A- 2' &*J- ' & ( #+,( *" : . A2- 22 : $A' )$&, 1< " . J, 1< ( #?" : $@12
U- *1<, A' - 2* " $ hm7 2 A2- 22 /#*0 &*)$&, 1< U- *1<, A' - 2* " $ ahm 3e2+>$- *7L X* : $A' )*1< +?>*/, 1< - *1<, I
A' - 2' /$#$&2; : * 0 $J' 0 *: ; , 0 *A- 2' " $1<$" +2S " $ h[ mL n$>L M2A*/. ;>*<- 3<//( P^̂" ' L&2: 2( ' " 2*L$#%&̂2: 2̂
M2A*/. ;>*<- L

8R M$" &+%A?" ' 0 0 *; , ( $12F%=& : $A' )' ' . #$( ' ); :2' & 2; /$/- , ; ( $;=> #=J-2F;2? $" : $A' 2 *0 ' #,I
: *T; : 21<L N CD4 " $( . ;+1+*A- ' - *12; : 2 - * $@&,- $;+F+*+&, 1+*) 8Y /B ( $" 1+*; %" , & V. #$( 2' &, - $;+F
+*+&, 1+*) ddBY /L n$>LPo *; ; ' 2 UdZZO7B; L dYZL

71 



! " #$%&' ( ) ! #*+" &%&,-( . $(/ ! ( $' 0()-#$)0(1 ' &#2 *"-&$. 34 5 " 60(7)0(1 (, 8 )0)9: " ;
, 8<" 00" =, (5" : 9&0(, $)0(1 +(, $62 *)9#" 0)+1 "6#<1: (>

? " +)-) . 172, 8 *9/ . ! " =, ( @-&*" A#! () B8(0! &0#)05 C9&0, 1#! () DEF5 0() ' () , ! ()
GHI 5 8(#$*&A#! () J FI 5 4 <" #! () K)0. " +(0" I DL5 #$4 ) . $! () MNOOO5C(A#! () BNNO50" 9;
4 )#! () P+2%" : )%5 &' )92! &A#! () J , )+& I Q*9)##R*9$)#%&-S-17 62T (00" 4 &, -S5#%&-S#(/
, " 9&$ *" 4 #$) , 80()- #%" #" 4 &02' 9"$4 (S$&0() '> U&%" ' (&#%4 =93. " * (#24 &02, 8 4 *1;
6+(! &,-&, 8 ( V93. <&, 8 (0%)90)%" 4 2, 8 0" 4 2, 8 ! " 0, ) * , -( ( (00"4 &, 2-02, 8 %), 80" +" : ((
! " +)-" 4 2, 8 0& #$, $) : 3+0S14 &: / $&#<1: 1-SW
X *&#&7)9#! () . 4 1*" $(" ' " 4 ) *" , (S:( . 17)- *9/ . ! " =, ( (Double-Deck High-Speed 

Trains)38
; 

X %9&' 4 &- . 4 1#2#%)' " 4 2 (Tram-Train)39; 
X #2#%) ' 2 " *%2' &+($&,-( 9"$! <&. 34 -&$. 2 *" , (S: 34 (Train Scheduling Optimizerv"; 
X %)+) ' &%2, $0) #2#%) ' 2 #%)9"4 &0(&! " +)-" 4 2' ( *9$)4 " $&' ( <&. 10! 34YZ
X 0" 4 " , $)#0) #2#%) ' 2 6(' " . &+0) ( * " . $() ' 0) *9$)4 " $34 <&. 10! 34 4 ' (&#%&, 8[ N

>

\ +" %0(, %4 () , 24 (+02' *9", )#2 (00" 4 &, 2-0) "6)-' 1-S! " 0, )* ,-) 0" 4 )- : ) ;
0)9&,-( #&' " +" %34 5 0" 4 &%"9#! () (, 8 4 2*" #&7)0()5 " *&9%) 0& %), 80" +" : (&, 8 (0C"9' &;
%2, $02, 8 ( #&%)+(%&902, 8 #2#%) ' 2 "9: &0($&, -( 91, 81 +" %0(, $) : " > \ =93. "6#)94 " 4 &02, 8
%9)0. 34 (00" 4 &, 2-02, 8 4 %)- : &</ $( -&! " 0&-4 &70()-#$) ' " 70& 4 2' ()0(TW
X %), 80" +" :( ) $&1%" ' &%2$" 4 &0): " 6)$* () , $0) : " #%)9"4 &0(&91, 8) ' +" %0(, $2' @J DBR[]Z
X ! " 0#%91! ,-) #&' " +"%34 *9$2-&$02, 8 . +& =9". " 4 (#! & " 0(#! ()- ) ' (#-( 8&<&#1 ( H^

N

(eco-friendly planes44
); 

X *9&, ) 0&. #&' " +"%&' ( * (" 0" 4 ) : " #%&9%1 " $' ()00)- : ) " ' )%9(( #! 9$2. )< (Rotor­ 
craft, Tiltrotor)45 "9&$ #%)9"4 , 34 %" 4 &9"4 2, 8 (Airship, Dirigeable)46

; 

] _ K" , (S:( Double-Deck High-Speed Trains ' &-S" + ]̀ 4 (/ ! #$S*9". 1!%240" =T " . $42! <2, 8 #! <&;
. 34 . 17)- *9/ . ! " =, (> a" 6>WA bet/er way to fly. @9&(+4 &2 (00" b&%(" 0#Rc 8%%*W``4 44 >8(: 86)&' >, " ' .̀ " , `
GE dcNO] eO_[ [ >8%' +Z BUHP DEF f 1*+)Qc8%%*W`)̀0>4 (! (* ) . (&>" 9: `4 (! (̀ DEF gf 1*+)Q>

] h Tram-Train - 8%%*W`)̀0>4 (! (* ) . (&>" 9:` 4 (! (̀ D9&' c%9&(0>
[ O !TSO Innovative Train Scheduling Optimizer. J f ) , (#(" 0 B1** " 9%%" f )#(: 0 &L&(+9"&. i# D9&(0

B, 8) . 1+) c8%%*Ẁ̀4 4 4 >(00" b&%(b)#, 8) . 1+(0: >, " '` C(+) #̀ %9&(0#, 8) . 1+(0: g4 8(%)*&*)9>*. C>
[ d a" 6> 0*>WSatelli tes monitor hazardous transcontinental rail freight. G00" b&%(" 0# 9)*" 9%c 8%%*W

`̀ 44 4 >(00" b&%(" 0#c9)* " 9%>, " ' `8%' +9̀) *" 9%#̀ +" : (#%(, #̀ 9)*" 9%c[ j O[ d>8%' +>
[ N L"6(0#" 05 k "9%(' )9WRail in Urban Freight .... 
[ ] !FATS - An Innovative Future Air Transport System concept - 8%%*Ẁ̀ 4 4 4 >(C&%#c*9"-) , %>" 9: `

GPJ DBgG\ >* . C>
44 a" 6>WAeronautics Engineers Design Silent, I , " cC9()0. +2 K+&0)> 55B, ()0, ) f &(+2Yc 8%%*W``4 4 4 >

#, ()0, ) . &(+2>, " ' `9)+)&#) #̀ NOOl d̀ d`Ol ddOl G[ e] eO>8%' ZB, ()0%(#%#10b) (+*+&0# C"9) ," cC9()0. +2 *+&0) c8%%*W
`̀ 4 4 4 >: 1&9. (&0>, " >1!` )0b(9"090)0%ǸOOl `0" b`Ol `%9&b)+#)0b(9"0' )0%&+(90*&, %>%9&b)+0)4 #GZH+)&0I 9&c8%%*W
@l b4 4 &b(&%(" 0 G +" * R@(&. )Q>*8* ,̀ " 0%)0%b̀()4 l̀ j [̀ ÒR&0: 5*+>

[ e a" 6>W Future Transport Rotorcraft @PDLR c 8%%*W``4 4 4 >: +" 6&+#) ,19(%2>" 9:` 90(+(%&92̀#2#%)' #̀
&(9, 9&C%`-%9>8%' Z UJ BJ 9"%" 9, 9&C%b(#(" 0&9()# +" " ! %" %8) C1%19) c8%%*W``4 4 4 >0&#&>: " b ,̀ )0%)9#̀ &' ) #̀ 0)4 #̀
9)+)&#) #̀ dhhh`hh el J L>8%' +>

[ l Airship- 8%%*W`)̀0>4 (! (* ) . (&>" 9: `4 (! (̀ J (9#8(* >
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! "#$%& ' (&)* (+, )- ./ (0* $ 1 (20.21 ( ( 34$&*0$.25+2/ (& (+, ' +&/ .42 )- 6(0.7+$/ &
(Aeropoli s47

); 

! ' 34-' 28$2/ (& 8- &*03)- 2.2+%( 9248$- 8#: 7+, 021 - )- .; ' 3202: &40* (+, <.73# = (4>
9#0 ?@AB8)2 $1 / (&%0$&/ (2 )(+$97 0.24.; ' ( )C8- ' 2D/ 2 )- ./ (0*2+, ( - 642/ (+$&/ (2 / 2
/ (+, * - / 6&0.((E

! )- ./ (0*2 / - ' &%6&/ &42+%( <' .71 Smart Automated Airports, Highway in the sky, 
off-shore air stations)48

. 

F .42/ 03- 4+(& 1 - 40* (1 34-+&07 (/ / - ' 2+7%/ & 8- * - / #%C0(G 8- HI 3- ' - )( ( / (&
1 2%C$97. 03&* .2*#)24/&6- +, 242* .&4#JF H4; 8 - 3(07' 2/ 7+, ' 3#9)(*2+%2+, / - ' 7+,
4- $' (C$2D ' .&%625G$( $' 42+2 #' 26GK
! 34-%&* .- ' 2/ (& ( 9#8- ' 2 0$79* (+, 0.2.* ; ' 3202: &40* (+, <L MN OHigh Speede 

Craft49) - 34G8* - H+( ?POQP ' G$5; ' R( 0#3&40$79* (+, 0.2.* ; ' * - / .&/ &4-' 7+, (Su­ 
per High Speed Container Ship - L SL B- 34G8* - H+( 3- ' 7: &%PA ' G$5; ' PTE

! ' 842: 2/ (& $22' 2/ 0- ' 2/ 7+, 070.&1 ; ' 9&$3(&+$&D0.' 2 : &6)#6( 1 - 40* (&%
(Automatic Identifi cation Systems - = UMVShip Security Alert Systems and Long­ 
Range Tracking - MM= MVUS Container Security Initiative - NMUBPWE

! * - / +&3+%&34$7%2$/ 7+, 8)2 H4-8- ' (0*2 0.2.* ; ' / 23G8$2/ 7+, 034G: - / 71 62$&1 $1 (&>
/ 71 </ 3J concept vessel EIS Orcelle, developed by Wallenius Wilhelmsen Logistics)53; 

! $2#.- 1 2.7$- ' 2/ & - 3&42+%& *- / .&/ &4-' & ' 3- 4.2+, (Automated Container Han­ 
dli ng Technology)54; 

! * - / +&3+%& $2#.- 1 2.7$- ' 2/ 7+, 070.&1 ; ' )- 6(0.7+$/ 7+, ' 3- 4.2+, 1 - 40* (+, PP

<' .71 virtual deep-sea terminals) ( / - ' &%6&/ &42+%( * - / .&/ &4; ' <* - / .&/ &4; '
0*5282/ 7+, -foldable container56). 

QX Y2)- ""4&KAerotropolis .... 
Q@ Airport Innovations - , ..3KZZ''' J2(43- T.(/ / - [ 2.(- / J+- 1 E U/ .&))(6&/ . = (43- 4.0 - " ., & \ #.#4&J

N- / 0- 4.(#1 "- 4 = [ (2.(- / M70.&1 = 8[ 2/ +&1 &/ .J ] 462/ ($2.(- / 2) ^ &&.(/ 6 M&3.&1 9&4 T_V WAAP O, ..3K
ZZ' ' ' J+202J2&4-Z281 (/ ` 3)- 280ZN= M= aM1 24.a= (43- 4.ab 4(&"(/ 6J33.E Now Arriving: A New Generation 
of Airports. Airport Wonders of the World. VVb #0(/ &00 F &&* RO, ..3KZZ(1 26&0J9#0(/ &00' &&* J+- 1 Z00ZAXZATZ
] TW?a' - ' 2(43- 4.Z(/ 8&ca] ) J, .1 d+, 2/ e, - 1 &f 326&f 0)(8&0, - ' 0J

Q_ Zob.: High Speed Craft (HSC)- , ..3KZZ' ' ' J#*, - J6- [ J#*Z+- / .&/ .Z21 8= ..2+, 1 &/ .0ZWAAXZ2// #2)a
/ 1 0Z= g ^ W?h WAWAAXJ38"

PA L MN - 34G8* - H+( QP ' G$5; ' 1 - : &' +(C6# 8- 97 3- * - / 2I 870.2/ 0 342' (&WAAA *1 V%&H)( / (&1 #0(
* - 4$70.2I $ *2/ 25; ' 1 - 40* (+, ( (/ .&/ 07' / (&#+$G0$+$2/ 7+, 34$&$ 0.2.* ( +(&H/ (/ J

PT M#3&40$79* (& * - / .&/ &4-' +& 34-%&* .#%& L 784- i 2/ +& N- 43- 42.(- / J j - 9JK , ..3KZZ'' ' J, 784->
)2/ +&J/ &.Zk] Ok ] O+- / .2(/ &4O\ 20.M, (30J, .1 J

PW j - 9JKb &+*1 2/ K The International Maritime .... 
P? Global innovation, local application - innovators in sea transport - ' '' J1 24(.(1 .O"- 4#1 J/ - Z

8&"2#).J203d\Ui l e (.&1 0ZUmAQZW?AZM+2/ - 421 2J38"J
PQInnovative Technologies ... <WAATBJ
PP j - 9JK Seaports Are in Crisis and Radical Innovation Is Needed! China, Containers, Congestion, 

CO2 and chains. Sg ] WAAXO'' ' J.42/ 03- 4.AXJ&- J/ $Z#3)- 280Z\ ()&Z33.Zb24.an #(3&40ao4&0&/ .2.(- / J33.J
Pm Foldable container %&0. * - / +&3+%C3- $' 2)2%C+C4-$' (C$2I 34-9)&1 34$&' - $# 3#0.7+, * - / .&/ &>
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