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Les transports  : un terrain fertile pour la PlasticitŽ des 
Interfaces Homme -Machine  
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1. Introduction 
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2. Evolution de l !Interaction Homme- Machine  
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2.1. DiversitŽ des ressources d !interaction  
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2.2. DynamicitŽ des ressources d !inter action  
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0&%61!%&!.34764353C!.>315&/#D5361!-53%34@!7#/!%&!D356)&1+!-1&!72656!.-!.6FF#N&!7&-5!a5/&!7/34&!&5!#55#D2@&!
L!%#!.@D%#/#5361! .&!%>31D3.&15O!P#!F#3/3&!/&K635!%>&14&FM%&!.&4! .@D%#/#53614O!_6-/! -1&!7/34&!.&! .@D34361!
D6%%&D53(&! 7%-4! #34@&+! %&4! 726564! 7&-(&15! a5/&! F3N/@&4! (&/4! -1&! 5#M%&! 315&/#D53(&! =-3!C#D3%35&/#! %&!
N/6-7&F&15! .&4! 31D3.&154! 4&%61! %&! 13(&#-! .&! 7/36/35@! .&! %&-/! 7/34&! &1! D2#/N&! IW3N-/&! b#JO![#14! %&!
.@F6145/#5&-/+!%#!F3N/#5361!.-!_'! (&/4!%#!5#M%&!&45!&?7%3D35&F&15!.&F#1.@&!7#/!%>-53%34#5&-/!I%>#N&15!.&!
F#3/3&J+!.@D%&1D2#15!&1!D614@=-&1D&!%#!(+,*;)(*&3)*'/ !. &!%>BEHO!

!

!

!!

!
!

I#J!W3N-/&!5/#.-35&!.&!SPff!A:V!
 

!

!
!

IDJ!, .#75@&!.&!SH,h!AUV 

!

!

IMJ!, .#75@&!7-34!5/#.-35&!.&!SgEh!A^V 

"#$%&'!*)!c+#5-<:'53)*'/#,+#5-*/0'(1%)*23+#d#I+55+#,+;#;3AA'();#,-*/)+(%I)*'/"!

!
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[-!De5@!D356)&1+!%&4!#.#75#53614!#-!.34764353C!.>315&/#D5361!4615+!&1!/&(#1D2&+!#-56F#53=-&4!X!%#!7/34&!.&!
726564! 1>&45! 7/6764@&! #-! D356)&1! =-&! 43!461! _[,! &45! @=-37@! .>-1! #77#/&3%! 72656!IW3N-/&! bMJ!i! %#!
%6D#%34#5361!.&!%>31D3.&15!&45!#-56F#53=-&!%6/4=-&!%&!_[,!&45!F-13! .>-1!"_0! IW3N-/&!bDJO!h%%&!&45!43161!
F#1-&%%&+!&CC&D5-@&!7#/!76315#N&!4-/! -1!7%#1!43!%&!_[,!D6153&15!-1&!D#/5&!.&4!%3&-?! IW3N-/&!b!.J!6- +!L!
.@C#-5+!7#/!47@D3C3D#5361!.&!%>#./&44&!IW3N-/&!b!&JO 

 

!!

"#$%&'!+)!S:'53)*'/#,+#5-*/0'(1%)*23+#]#I'1&*/%*;'/#,+;#,+3\#%\+;#F'&*5*)<#e#./)<C(%)*'/# 
6%7#A(':+/%/)#,+#_@.f`#+)#%,%A)<8#6&7#N('g+)#4$^@@8#6I7#;+5'/#_E>h#TD̀"!

[#14! %>#77%3D#5361! 0&.#1Gk6-3%%61+! %&! .&N/@! .&! D615/e%&! -53%34#5&-/! &45! 7%-4! C31! =-&! .#14! cM3%667! X!
%>-53%34#5&-/!D6F764&!461!BEH!L!C#K61O!0&.#1Gk6-3%%61!&45!-1!435&!r&M!76-/!%#!7/6F65361!.&4!7#)4!.&!
0&.#1!&5!k6-3%%61O!P#!(&/4361!7%#453=-&!&45!-1&!(&/4361!@%#M6/@&!L!7#/53/!.>-1&!(&/4361!43F7%3C3@&!.-!435&!
7-M%3D!I2557XjjlllOM6-3%%61G4&.#1OD6FjJO![#14!%#!(&/4361!D6143.@/@&+!&%%&!&45!45/-D5-/@&!&1!5/634!<61&4!
/&47&D53(&F&15! .@.3@&4! #-! 535/&+! L! %#! 1#(3N#5361! &5! #-! D615&1-! IW3N-/&! d#JO! k3&1! &15&1.-! D&! 7/31D37&!
76-//#35! a5/&! @5&1.-! L! -1! 16FM/&! =-&%D61=-&! .&! <61&4! I#77&%@&4! #-443! &47#D&4! .&! 5/#(#3%JO! [#14! 4#!
(&/4361! 7%#453=-&+! 0&.#1Gk6-3%%61! /&=-3&/5! %>3.&153C3D#5361! .&! %>-53%34#5&-/+! 7#/! &?&F7%&+! P361&%+! -1!
(6)#N&-/!6-!C-5-/!(6)#N&-/+!46-2#35#15!.@D6-(/3/!%&4!_#)4!.&!0&.#1!&5!k6-3%%61O!!

!
!
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

"#$%&'!,)!9&*5''A8#3/#+\+1A5+#,+#(+,*;)(*&3)*'/#+)#,+#(+1',+5%C+#,-.GFO!
!

03!#7/Y4!D611&?361!4-/!_'!L!0&.#1Gk6-3%%61+!P361&%!4&!D611&D5&!L!D&!FaF&!435&!L!7#/53/!.>-1!_[,+!#%6/4!
D&55&! .6-M%&! D611&?361! &45! .@5&D5@&! &5! -1&! 7/676435361! .&! /&.345/3M-5361! %-3! &45! C#35&!X! -1&! BEH! .&!
/<C'I*%)*'/ ! #77#/#q5+! &?7%3=-#15! L! P361&%! =->3%! 7&-5! /@7#/53/! %&! 435&+! L! 461! N/@+! &15/&! %&! _'! &5! %&! _[,!
IW3N-/&!dMJO!P#!/&.345/3M-5361!4&!C#35!#-!N/#31!.&4!&47#D&4!.&!5/#(#3%!I%&4!<61&4JO!P361&%!D263435+!7#/!-1!Z&-!
.&! D#4&4! L! D6D2&/+! 4-/! =-&%%&I4J! 7%#5&I4JGC6/F&I4J! 3%! 46-2#35&! 7%#D&/! D&4! .3CC@/&154! &47#D&4O! '&55&! BEH!
4-77%@F&15#3/&!7&/F&5!.&!7%#D&/!%#!.)1#F3D35@!46-4!%&!D615/e%&!.&!%>-53%34#5&-/O!'&4!BEH!.&!4-7&/(34361!
=-3!7&/F&55&15!L!%>-53%34#5&-/!.&!7/6N/#FF&/!461!&47#D&!#FM3#15!4615!#77&%@&4!s!F@5#GBEH!t !7#/!S'Tc!
A]VO!P#!/&.345/3M-5361!4>67Y/&!#%6/4+!/&D6F764#15!%>BEH!46-4!%&!D615/e%&!.&!%>-53%34#5&-/!IW3N-/&!dDJO!

,- G.&%L! .&! D&55&! .)1#F3D35@! .&! %>315&/#D5361! .-&! L! .&4! /&446-/D&4! .>315&/#D5361! =-3! 4&! .@D6-(/&15!
.)1#F3=-&F&15+!3%!&?345&!.&-?!#-5/&4!(#/3#M3%35@4!.615!3%!D61(3&15!.&!5&13/!D6F75&!X!



6      

p!%#! (#/3#M3%35@! .&! %>*/0'(1%)*'/ ! C6-/13&! 7#/! .&4! 4&/(3D&4! =-3! #77#/#344&15! &5! .347#/#344&15!
6776/5-1@F&15!i!
p!%#!(#/3#M3%35@!.&!%>*/)+/)*'/ !.&!%>-53%34#5&-/+!4-35&!L!-1!D2#1N&F&15!.&!%3&-!6-!L!%>#//3(@&!.>-1&!
31C6/F#5361O!

!

2.3. Contr™le par l!utilisateur  

B%!7&-5! a5/&!3F76/5#15!76-/! %>-53%34#5&-/!.>#(63/!%&! D615/e%&!.&! %#! 7%#453D35@O! c1&! 7345&! @5-.3@&!
#D5-&%%&F&15!7#44&!7#/!.&4!7/31D37&4!.354!.&!7/6N/#FF#5361!7#/!%>-53%34#5&-/!C31#%!s!161!31C6/F#53D3&1!t!X!
D>&45!-1!.6F#31&!.&!/&D2&/D2&!/&.@D6-(&/5!#-Z6-/.>2-3!.#14!%&!D#./&!.&!%>315&%%3N&1D&!#FM3#15&O!B%!#+!&1!
/@#%35@+!@5@!31353@!3%!)!#!-1&!5/&15#31&!.>#11@&4!S0HB!^^VO!

P&4! 5/#(#-?! 615! 4-/56-5! D2&/D2@! L! .@C313/! .&4! 165#53614! 43F7%3C3@&4!X! %#1N#N&4! .&! 4D/375! 5&?5-&%4!
IE)7&/g#%9J! 6-! N/#723=-&4! Iu34-#%! ,N&1g#%9J! Smh_! AbV+! 7/6N/#FF#5361! 7#/! .@F6145/#5361! &5! 7#/!
%>&?&F7%&! S'f_! U`V+! D6145/-D5361! .&! F#D/64! IL! %#! hF#D4JO! '&4! 5&D213=-&4! 615! @5@! #77%3=-@&4!
&44&153&%%&F&15! L! .&4! .6F#31&4! D3M%@4! D6FF&! %#! ',T! S"Bm!U:V+! %&4! 5#M%&-/4! Skcm! A`V+! %#! M36G
31C6/F#53=-&! SPhg! AdV! 6-+! 5&%4! ,%3D&! S'Tn! U^V! &5! E,n[0! S_,n! A:V+! L! %>#77/&15344#N&! .&! %#!
7/6N/#FF#5361O! [&7-34!7&-+!%#! /&D2&/D2&!4>6-(/&!4-/!%&! r&M!#(&D!%#!76443M3%35@+!76-/!%>-53%34#5&-/+! .&!
D6145/-3/&!.&4!F#D/64!X!#(&D!86#%#+!-1!-53%34#5&-/!&1/&N345/&!4&4!#D53614!4-/!-1&!7#N&!l&M!I7#/!&?&F7%&+!
%#!4#343&!.&4!D2#F74!.>-1!C6/F-%#3/&JO!B%!7&-5!%&4!/&Z6-&/!&5!%&4!7-M%3&/!4-/!-1!l393!76-/!%&4!7#/5#N&/!#(&D!
%&4!F&FM/&4!.&!4#!D6FF-1#-5@!I=-3!7&-(&15!/@-53%34&/!%&!C6/F-%#3/&!7/@/&F7%3J!SPBg!A^VO!

6%7#@+,%/KX'3*55'/#+/#:+(;*'/#I+/)(%5*;<+#;3(#N=#]#5-.GF#+;)#;)(3I)3(<+#+/#3/#)*)(+8#3/+#&%((+#,+#/%:*C%)*'/#+)#3/#
I'/)+/3 #

 

#
6&7#F<)%K.GF#A('A';%/)#5%#(+,*;)(*&3)*'/#
,+# 5-.GF# +/)(+# 5+# N=# +)# 5+# NcE#
6*,+/)*0*%/);#]# 5'Ci$*'/+5iT# '3#
5'Ci$*'/+5i!7  

#
6I7# EA(j;# (+,*;)(*&3)*'/8# 5%# /%:*C%)*'/# ;3(# N=# %# ,*;A%(3"# S55+#
%AA%(%k)# (+1',+5<+# ;3(# NcE#]# +55+# ;-%00*IM+# M'(*l'/)%5+1+/)# 6%3#
5*+3#,+#:+()*I%5+1+/)7#+/K,+;; '3;#,3#)*)(+ 

 

 

"#$%&'!-)#@+,%/KX'3*55'/8#3/#;*)+#b+&#A5%;)*23+#_XE$#TZ`" 

Titr
e 

Navigatio
n 

Contenu 
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P&4! 5/#(#-?! 4-/! %#! 7/6N/#FF#5361! .&4! &47#D&4! #FM3#154! 7#/! %>-53%34#5&-/! C31#%! 4615! &1D6/&! 5/Y4!
7/647&D53C4O! [#14! 07&#9&#4)+! %>-53%34#5&-/! 7&-5! D6145/-3/&! .&4! /&=-a5&4! .&! /&D2&/D2&! .&! /&446-/D&4!
.>315&/#D5361!I.34764353C4+!4&/(3D&4+!vJ+!#(&D!C3%5/#N&!.&4!31C6/F#53614!.347613M%&4!4-/!D&%%&4GD3+!.#14!%&!M-5!
.&! %&4! D6FM31&/! .#14! .&4! 4&14! 161! 7#/53D-%3Y/&F&15! 7/@(-4! #-! .@7#/5! Snhr! A:VO! ,(&D! ;3N4#l+!
%>-53%34#5&-/+!#-!F6)&1!.>-1!@.35&-/!N/#723=-&!.@.3@+!D6145/-35!.&4!7/6N/#FF&4!43F7%&4!7#/!#44&FM%#N&!
.&!73YD&4!.&!7-<<%&!.-!N&1/&!s!43!=-&%=->-1!4611&!L!%#!76/5&+!7/&1./&!-1&!72656!&5!%#!5/#14C@/&/!4-/!%&!
_[, !t!SmT[!AbV!IW3N-/&!]!#JO!'& !7/31D37&!4&FM%&!&?5/#76%#M%&!#-!F61.&!.&4!5/#1476/54!6-!&1!56-5!D#4!.&!
%#!F6M3%35@+!#(&D!7#/!&?&F7%&!.&4!#44&FM%#N&4!.-!5)7&!4-3(#15!X!s!a5/&!7/@(&1-!&1!D#4!.&!7#44#N&!7/Y4!
.>-1!435&!/&F#/=-#M%&!i!7/&1./&!. &4!726564!&5!%&4!&?7@.3&/!&1!0H0!L!_#73!&5!H#F3&!76-/!=->3%4!4-3(&15!
&1!=-#43!5&F74!/@&%!%&!7@/37%&!.&!%&-/I4J!7&5354I4JG&1C#15I4JJ!tO!'&55&!&?5/#76%#5361!&45!7%-4!%#/N&!=->-1&!
#.#75#5361!#-?!/&446-/D&4!.>315&/#D5361!X!&%%&!4>#.#75&!@N#%&F&15!L!%>31C6/F#5361O!

 

 

 

 

 

 

 

 

 

 

 

!

"#$%&'!.)!c+3\#+\+1A5+;#,+#A('C(%11%)*'/#A%(#5-3)*5*;%)+3(#0*/%5#]# 
6%7#m*C;%b#_?^c#TZ`#+)#6&7#c%)%h*5+;#_?SQ#T!`!

P&4!F&.3#!D-M&4!SkP,!A*V+!B',_!S0TE!A]V!&5!#!',_&%%#!S[hf!AbV!4>#55#=-&15!L!.&4!7/6M%YF&4!43F3%#3/&4!.&!
D6FM31#3461! .&! /&446-/D&4! .>315&/#D5361+!#(&D!D&55&! .3CC3D-%5@!.>#%%3#1D&!&15/&!%&4!F61.&4!72)43=-&!&5!
1-F@/3=-&O!,%6/4!=-&!.#14!;3N4#l!%>-53%34#5&-/!F#137-%&!%&!F61.&!1-F@/3=-&+!.#14!.>#-5/&4!#77/6D2&4+!
5&%%&4! SEBn! AbV! &5! [#5#g3%&4! Smh8! A*V! IW3N-/&! ]! MJ+! D>&45! %&! F61.&! 72)43=-&! =-3! &45! 7/@N1#15!X! 7#/!
&?&F7%&+! .#14! [#5#g3%&4+! %#! D6F76435361! .&! D#//&#-?!72)43=-&4!7&/F&5! L! %>-53%34#5&-/! .>&?7/3F&/! .&4!
D6FF#1.&4! D6F7%&?&4O!P&4! D#//&#-?! 4615!@=-37@4! .&! D#75&-/4! mWB[! 7&/F&55#15! .&! %&4! 3.&153C3&/! .&!
F#13Y/&!-13=-&!D6FF&!.#14!S8ck!AUVO!B%4!4615!#-NF&15@4!7#/!%>#CC3D2#N&!.&!.611@&4!1-F@/3=-&4O![#14!
Sg,f! AUV+!D>&45! %&! N&45&! =-3! .@C3135! %#! C61D5361! .&! %>6MZ&5!X! %&! 7#31! .&! 4#(61! .&(3&15! 5#15e5! 5@%@7261&!
5#15e5!@D/#1!4&%61!%#!C#K61!4&%61!%#=-&%%&!3%!&45!5&1-O!w-&%4!=-&!463&15!D&4!7/6565)7&4+!#-D-1!1>31D%-5!
.>6-53%4!.&!F34&!#-!76315!C#K61!r2)%31&!SHfh!A]VO!

0>#.#75&/!L!%#! (#/3#M3%35@!76-/!%&!M3&1! .&!%>2-F#31!&5!46-4!461!@(&15-&%!D615/e%&+!5&%!&45!%&! .@C3! .&!%#!
_%#453D35@O!

+)!/0123#4#35!6'2!789!:!;'&2;'43#<'!%3#0#213'%&!

'&55&!4&D5361!#.675&!%#!7&/47&D53(&!.&!%>-53%34#5&-/O!h%%&!.@C3135!%#!7/67/3@5@!.&!7%#453D35@!.-!76315!.&!(-&!
.&!%>-4#N&!&5!%>3%%-45/&!4-/!%&!.6F#31&!.&4!5/#1476/54O!
!!
3.1. DŽfinition  

[&!C#K61!N@1@/#%&+!%#!7/67/3@5@!.&!7%#453D35@!C#35!/@C@/&1D&!L!%#!D#7#D35@!.>#.#75#5361!.>-1&!&1535@!4-35&!L!
-1! D2#1N&F&15! 4-/(&1-! .#14! D&55&! &1535@! 6-! 461! &1(3/611&F&15O! h1! BEH+! %#! 7%#453D35@! &45! .@C313&!
D6FF&!%#!D#7#D35@!.>%,%A)%)*'/#.>-1&!BEH!L!-1#IM%/C+1+/)#,+#I'/)+\)+#,-3;%C+#.#14!%&!/&47&D5!.&!%#!
:%5+3(! #55&1.-&! 7#/! %>-53%34#5&-/! S[,,! A^VO! g/634! F654! D%@4! 45/-D5-/&15! D&55&! .@C3135361!X! %&4! 1653614!
.>#.#75#5361+!.&!D615&?5&!.>-4#N&!&5!.&!(#%&-/O!
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P&!I'/)+\)+# &45!-1!&14&FM%&!.x31C6/F#53614O! '&5!&14&FM%&!&45!45/-D5-/@O!B%!&45!7#/5#N@+!@(6%-&!&5!4&/5!
%x315&/7/@5#5361! SrBn! A*VO! P#! 1#5-/&! .&4! 31C6/F#53614+! .&! FaF&! =-&! %x315&/7/@5#5361! =-3! &1! &45! C#35&+!
.@7&1.&15! .&! %#! C31#%35@O! h1! 7%#453D35@+! 3%! &45! #-Z6-/.>2-3! #.F34! =-&! %&!I'/)+\)+ !,-3;%C+! &45! -1! 5/37%&5!
Qc53%34#5&-/+!_%#5&GC6/F&+!h1(3/611&F&15R!6y!X!

p!P>-53%34#5&-/!.@165&!%>-53%34#5&-/!.-!4)45YF&!315&/#D53CO!B%!7&-5!a5/&!.@D/35!7#/!4&4!D6F7@5&1D&4!
F@53&/+!31C6/F#53=-&4+!&5DO+!#3143!=-&!7#/!.&4!.611@&4!N@1@/#%&4!IzN&+!5#3%%&+!&5DOJ!i!
p!P#!7%#5&GC6/F&!D&/1&!%&4!/&=-34!F#5@/3&%4!&5!%6N3D3&%4!1@D&44#3/&4!L!%>315&/#D5361O!g)73=-&F&15+!
%&4!.34764353C4!.>&15/@&!&5!.&!46/53&!4615!L!D6143.@/&/!i!
p!P>&1(3/611&F&15!4&!/@CY/&!L!%>&47#D&!72)43=-&!2@M&/N&#15!%>315&/#D5361O!B%!7&-5!a5/&!.@D/35!7#/!
4&4!D61.353614!%-F31&-4&4+!4616/&4+!46D3#%&4+!&5DO!

!
P#!:%5+3(!C#35!/@C@/&1D&!L!-1!&14&FM%&!.&!7/67/3@5@4!D&15/@&4!4-/!%>-53%34#5&-/O!h1!BEH+!D&55&!165361!.&!
(#%&-/! &45!#(#1D@&!7#/! "O! '6D9561! S'T'! AbV! S'T'! AdVO! '&! .&/13&/! &453F&! =-&! %>-53%34#M3%35@! 1>&45! 7#4!
4-CC34#15&!X!&%%&!.635!a5/&!D61C/615@&!#-?! (@/35#M%&4!#55&15&4! .&!%>-53%34#5&-/O!P>&?&F7%&!=->3%!.611&!&45!
D&%-3! .&!%#!N&45361! .-!D2#-CC#N&!S'T'!AbVO!P&4!4)45YF&4!4615!7&-5Ga5/&! -53%34#M%&4!#-!4&14!6y!3%4!4615!
C#D3%&4!L!-53%34&/!&5!L!#77/&1./&!F#34!#-D-1!1&!/@761.!L!%#!(@/35#M%&!F653(#5361!.&!%>-53%34#5&-/+!L!4#(63/!
@D616F34&/O! '&! 1>&45! 7#4! 7#/! 7%#343/! =-&! %>-4#N&/! 7/6N/#FF&! 461! 4)45YF&! .&! D2#-CC#N&O! '>&45! 76-/!
/@.-3/&!4#!C#D5-/&O!c1!4)45YF&!.&!=-#%35@!.&(/#35!.61D!%-3!/&1./&!6M4&/(#M%&!%&!F615#15!.&!%>@D616F3&!
C#35&O!_#/!&?5/#76%#5361!#-!.6F#31&!.&4!5/#1476/54+!%>31D35#5361!L!-53%34&/!-1!F6.&!.&!5/#1476/5!D6%%&D53C!
6-! -1&!D6FM31#3461! .&!7%-43&-/4!F6.&4!7&/4611&%4!&5j6-!D6%%&D53C4! I7#/!&?&F7%&+!7/&1./&!4#! (635-/&!
76-/!#%%&/!L!%#!N#/&+!7-34!%&!5/#31+!7-34!%&!5/#Fl#)+!7-34!F#/D2&/J!76-/!#%%&/!.>-1!76315!,!L!-1!76315!k!7&-5!
/&764&/! 4-/! -1! &14&FM%&! .&! D/35Y/&4! .&! (#%&-/! 5&%4! =-&! D&-?! %3@4! L! %>@D616F3&+! #-! 5&F74! N#N1@+! 6-!
&1D6/&!L!%#!76443M3%35@!.&!5/#(#3%%&/!&1!F6.&!D611&D5@!6-!161!.-/#15!%&!5/#Z&5+!&5!D&D3!56-5!&1!7/&1#15!&1!
D6F75&! %&4! @(&15-&%4! 2#1.3D#74! .&! %>-4#N&/+! #-! 46-2#35! .&! 76-(63/! a5/&! 31C6/F@! &1! 5&F74! /@&%! .&4!
@(&15-&%4!/&5#/.4!.-!/@4&#-+!.&!%#!F@5@6!I4>3%!7%&-5+!Z&!1&!7/&1.4!7#4!F61!(@%6J+!&5DO!

03+!&1!@D616F3&+!%#!(#%&-/!&45!.@C313&!D6FF&!-1&!N/#1.&-/!=-3!D/6q5!%6/4=-&!%#!4#534C#D5361!.-!M&4631!.&!
%>-53%34#5&-/! #-NF&15&! 6-! =-&! %>&14&FM%&! .&4! .@7&14&4! .3F31-&+! #-D-1! Z-N&F&15! .&! (#%&-/! 1>&45! 3D3!
764@!%#344#15+!&1!D614@=-&1D&+!%#!76443M3%35@!X!

p!.>315@N/&/!6-!161!%#!165361!.&!D6{5!i!
p!.&! %>#.644&/! 6-! 161! L! .&4! /@C@/&153&%4! &?345#154! .#14! %&! .6F#31&! .&!%>B15&/#D5361! E6FF&G
H#D231&!6-!.#14!D&%-3!.&!%>&/N616F3&!.&4!%6N3D3&%4+!16/F#%34@4!6-!161!I7#/!&?&F7%&!%>B0TjBh'!
U*:]J+! N@1@/#%345&4!#DD6/.#15! -1&! %#/N&! 7#/5! L! %>#DD&75#M3%35@+! %>-53%35@! &5! %>-53%34#M3%35@! .&4!
4)45YF&4!315&/#D53C4!I76-/!&?&F7%&4+!.&4!/@C@/&153&%4!D%#443=-&4!5&%4!=-&!S0E,!U*V!S,kT!U:V!Sk,0!
U`V! S[B|! U`V! SnBh! UbV! S_mh! UbV! SBWB! U]V! S0'E! U^V! S'Tn! UUV! Su,n! UUV!Skm,! A`V! S0gh! AUV! 6-!
47@D3C3=-&4!I7#/!&?&F7%&!SHTn!AbV!SnT"!A}V!76-/!%&!l&M!6-!SPT_!AbV!76-/!%>#.#75#5361JO!!

!
[#14! %&! D263?! .&4! 7/67/3@5@4+! %&4! C61D53614! F@53&/! &5! #.#75#5361! 4615! L! D6143.@/&/O! _#/! &?&F7%&+!
%>6M4&/(#M3%35@!SBWB!U]V!&45!-1!D/35Y/&!.&!(#%&-/!N@1@/#%+!#77%3D#M%&!#-?!.&-?!7#/53&4!F@53&/!&5!#.#75#5361!
I&5! .61D! %3@&4! 4-DD&443(&F&15! L! %>BEH! &5!L! 4#! H&5#GBEH!@(&15-&%%&JO! _#/! 6776435361+! %#! D61531-35@! .&!
%>315&/#D5361!Sgmh!A`V+!7#/!&?&F7%&!F&4-/@&!7#/!%&!N/#31!.&!/&7/34&!.&!%#!5zD2&!=-3!7&/F&5!.&!F&4-/&/+!
&1! 5&/F&4! .>#D53614!4-/! %&4! .34764353C4!.>&15/@&+! %&! D6{5! .&! %>#.#75#5361! 76-/! %>-53%34#5&-/+! 6-! &1D6/&!
%>315&/G-53%34#M3%35@!ID>&45GLG.3/&!s!%#!C#D3%35@!#(&D!%#=-&%%&!%&4!-53%34#5&-/4!5/#14CY/&15!&5!#.#75&15!D&!=->3%4!
615! #77/34! %6/4! .&! %&-/4! 7/@D@.&15&4! -53%34#53614! .>-1! 4&/(3D&! %6/4=->3%4! )! #DDY.&15! #(&D! -1! 16-(&#-!
4-776/5!tJ!S8,m!AdV+!#77&%@&!#-443!-53%34#M3%35@!26/3<615#%&!S0hW!AbV!4615!.&4!D/35Y/&4!.&!(#%&-/!7/67/&4!L!
%#!C61D5361!.>#.#75#5361O!!

'6FF&! 3%%-45/@! 4-/! cM3%667! I\:O:J+! %>#.#75#5361!7&-5! D614345&/!&1! -1! /&F6.&%#N&! &5j6-! -1&!
/&.345/3M-5361! .&! %>BEHO! P&! /&F6.&%#N&! 7&-5! a5/&! 7%-4! 6-! F6314! 7/6C61.+! #CC&D5#15! %#! 5zD2&! .&!
%>-53%34#5&-/!I461!6MZ&D53C!6-!%#!7/6D@.-/&J!6-!4&!%3F35#15!L!.&4!F6.3C3D#53614!.&!4-/C#D&!I/&45/-D5-/#5361!
6-! /&45)%#N&JO! P#! /&.345/3M-5361! 7&-5! a5/&! 565#%&! 6-! 7#/53&%%&+!#M6-5344#15! L! -1&! BEH! D&15/#%34@&! 6-!
.345/3M-@&O!!

P#!4&D5361!4-3(#15&!3%%-45/&!%#!7%#453D35@! .#14!%&! .6F#31&!.&4!5/#1476/54!4-/! -1! 4D@1#/36!4-NN@/#15! -1!
&14&FM%&!.&!7&/47&D53(&4!.&!/&D2&/D2&!.#14!D&!.6F#31&O!
!
3.2. Illustration sur les transports  

_/@#FM-%&O! _3&//&+! =-3! 2#M35&! &5! 5/#(#3%%&! L! "/&16M%&+! .635! 7#/53/! &1! .@7%#D&F&15! .#14! %#! D#F7#N1&!
56-%6-4#31&!76-/!-1!4@F31#3/&!.&!461!&15/&7/34&O!B%!(6) #N&!#(&D!'2/34531&+!-1&!D6%%YN-&!.&!M-/&#-O!B%4!
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.63(&15!7/&1./&!-1!5/#31!7-34!-1!M-4!76-/!#55&31./&!%&!%3&-!.-!4@F31#3/&O!0-/!461!0F#/57261&+!_3&//&!#!
-1! &47#D&! 7&/4611&%! 5/Y4! D6F7%&5+! 165#FF&15! 76-/! 4&4! .@7%#D&F&154!X! 3%! )!456D9&! 56-5&4! %&4!
31C6/F#53614! 1@D&44#3/&4! 76-/! 461! (6)#N&! IM3%%&5! @%&D5/613=-&! .-! 5/#31+! M3%%&5! @%&D5/613=-&! .-! M-4+!
/@4&/(#5361!.&!%>2e5&%+!#./&44&!.-!4@F31#3/&+!&5DOJO!!

H6F&15! 1~*O!_3&//&! &5! '2/34531&! 4&! /&5/6-(&15! .#14! %&! D6F7#/53F&15! #-NF&15@! .-! 5/#31O!g#1.34! =-&!
D&/5#314! Z6-&15! #-?! @D2&D4! 4-/! %#! 5#M%&! 315&/#D53(&! 7%#D@&! .&(#15! %&-/! 43YN&+! '2/34531&!7/@CY/&!a5/&!
/#34611#M%&! &5!#(#1D&/! %>@D/35-/&! .>-1! 7/6Z&5O!h%%&! #! .@ZL! D6FF&1D@! L! /&F7%3/! %&! C6/F-%#3/&! .&!
.&4D/375361!X!535/&+!/@4-F@+!16FM/&4!.>2&-/&4+!76/5&-/!.-!7/6Z&5+!&5DO!h%%&!46/5!461!6/.31#5&-/!76/5#M%&O!
h%%&!D6FF&1D&!7#/!/&%3/&!%&!5&?5&!&5!.@D3.&!.&!%&!F615/&/!L!_3&//&!76-/!#(34O!B%4!4615!&1!5/#31!.&!5/#(#3%%&/!
%6/4=-&! %#! M#55&/3&!.-! _' ! .&! '2/34531&! C#3M%35O! P&! C6/F-%#3/&! &45!#%6/4!M#4D-%@! 4-/! %#! 5#M%&!315&/#D53(&!
435-@&!.&(#15!&-?O!B%4!7&-(&15!#3143!D61531-&/!L!5/#(#3%%&/O!

E/%5O;+#]# 9/# IM%/C+1+/)# +;)# ;3(:+/3# ,%/;# 5%# A5%)+K0'(1+# ,+# 5-3)*5*;%)+3(# 6;%# &%))+(*+# 0%*&5*)7"# =+#
IM%/C+1+/)#A(':'23+#3/+#(+,*;)(*&3)*'/#,+#5-.GF#A'3(#A+(1+))(+#d#5-3)*5*;%)+3(#,+#A'3(;3*:(+#;%#)nIM+#
6:%5+3(#%))+/,3+7"#

H6F&15!1~:O!_3&//&!&5!'2/34531&!#//3(&15!L!u#%&1D&!6y!3%4!615!-1!D2#1N&F&15!.&!5/#31!L!C#3/&O!h1!#//3(#15!
4-/! %&! =-#3+! 3%4! #77/&11&15! =-&! %&-/! D6//&4761.#1D&! #-/#! .-! /&5#/.O! [&7-34! 461! 0F#/57261&+! _3&//&!
D614-%5&!%&4!26/#3/&4!.&4!5/#314!4-3(#154O!P>#55&15&!&45!%61N-&!X!3%4!1>#//3(&/615!7#4!L!5&F74!76-/!7/&1./&!
%&-/!M-4!L!g6-%6-4&O!B%4!.63(&15!5/6-(&/!-1&!46%-5361!.&!/&7%3O!B%4!4&!.3/3N&15!(&/4!%&!4#%61!#-NF&15@!.&!%#!
N#/&!&5!4>3145#%%&15!L!-1&!5#M%&!315&/#D53(&O!PL+!%&!4)45YF&!%&-/!7/6764&!.&!D614&/(&/!%&4!#D53614!%3@&4!#-?!
.611@&4!7&/4611&%%&4!4-/!%&!0F#/57261&!&5! .&! /@#%34&/!%&4!#D53614!D61D&/1#15!%&! (6)#N&!4-/!%#!5#M%&O!
_3&//&!#DD&75&O!P&4!31C6/F#53614!.&4!.3CC@/&154!763154!@5#7&4!.&!%&-/!5/#Z&5!4615!#CC3D2@&4!4-/!%#!5#M%&O!h1!
#77-)#15!4-/!s!g6-%6-4&!t +!3%4!7&-(&15!D614-%5&/!%&4!46%-53614!76443M%&4!76-/!/&Z631./&!%&!4@F31#3/&O!P&!
4)45YF&!%&-/!7/6764&!.&!%6-&/!-1&!(635-/&!7%-5e5!=-&!.&!7/&1./&!%&!M-4O!!

[&7-34! 461! 0F#/57261&+! _3&//&! N%344&! 7-34! .@764&! 4&4! 31C6/F#53614! 7&/4611&%%&4! 76-/! /&F7%3/! %&!
C6/F-%#3/&!.&!%6D#5361!.&!(635-/&O!P#!7/@4&15#5361!4>#.#75&!L!%#!7%#5&GC6/F&O!

E/%5O;+#]#$+;#A5%)+;K0'(1+;#<)%/)#M<)<('Cj/+;#+/#;3(0%I+#,-%00*IM%C+8#5%#1*C(%)*'/#,+;#,'//<+;#(+23*+()#
3/#(+1',+5%C+#,+#5-.GF"##

H6F&15! 1~Ò! _3&//&! &5! '2/34531&! F615&15! &1C31! .#14! %&-/! D6//&4761.#1D&O! _3&//&! D614-%5&! 461!
0F#/57261&! 76-/! (63/! %&-/4! 1-F@/64! .&! 43YN&O! B%4! 4615! .#14! %&! D6F7#/53F&15! #-NF&15@!i! -1&! 5#M%&!
315&/#D53(&! &45! L! .3476435361! .&4! -4#N&/4O! _3&//&! 4>#77/6D2&O! P&! 4)45YF&! %-3! 7/6764&! .&! F3N/&/! .&4!
31C6/F#53614! 4-/! %#! 5#M%&O! ,77#/#344&15! #%6/4!4-/! %&! 4F#/7261&! .&! _3&//&!.&4! D34&#-?! (3/5-&%4! =-3!
7&/F&55&15!L!_3&//&!.&!.@56-/&/!%&4!31C6/F#53614!=->3%!46-2#35&!F3N/&/!4-/!%#!5#M%&!315&/#D53(&O!B%!D263435!
.>#CC3D2&/!4-/! %#! 5#M%&!%&4! 31C6/F#53614! /&%#53(&4! L! %&-/! 5/#Z&5O! P&! D6F7#/53F&15! `[! .-! 5/#31! 4>#CC3D2&O!
_3&//&!7&-5!1#(3N-&/! .#14!%&!D6F7#/53F&15!&1!31D%31#15!&5!&1!56-/1#15!461!0F#/57261&O!B%!%6D#%34&!%&4!
1-F@/64!.&!43YN&O!!

_3&//&!&1!7/6C35&!76-/!(34-#%34&/!-1&!D#/5&!.- !7#/D6-/4O!'2/34531&!&5!_3&//&!7&-(&15!315&/#N3/!&1!FaF&!
5&F74!X!_3&//&!D614-%5&!%&4!31C6/F#53614!4-/!%#!N#/&!.&!g6-%6-4&!#%6/4!=-&! '2/34531&!/&N#/.&!%&!%3&-!.-!
4@F31#3/&!&5!%6D#%34&!%>2e5&%!=->3%4!615!/@4&/(@O!

E/%5O;+#]#=-+;)#5%#A('\*1*)<#+/)(+#5-3)*5*;%)+3(#+)#5%#)%&5+#23*#,<I5+/IM+#5-%,%A)%)*'/O!

H6F&15!1~bO!,//3(@4!L!g6-%6-4&+!_3&//&!&5!'2/34531&!/@D-7Y/&15!%#!(635-/&!.&!%6D#5361O!_3&//&!D611&D5&!
461! 0F#/57261&! #-! 4)45YF&! .-! (@23D-%&O! P&! 4)45YF&! %-3! .&F#1.&! 4>3%! (&-5! =-&! 4&4! s!7/@C@/&1D&4!
(635-/&!t!463&15!5/#14F34&4!#-!(@23D-%&!.&!%6D#5361O!_3&//&!D263435!.&-?!6753614!%6/4=->3%!D61.-35!X!.>-1&!
7#/5+!%>#CC3D2#N&! .&4!0H0!4-/!%&!5#M%&#-! .&!M6/.!i! .>#-5/&!7#/5+!%#!5/#14F344361!6/#%&! .&4!31C6/F#53614!
/6-53Y/&4O!!

_3&//&!&5! '2/34531&!4>&1N#N&15!4-/!%#! (63&! /#73.&O!P&!4)45YF&! .&!%#!(635-/&!%&-/!5/#14F&5!6/#%&F&15!%#!
(35&44&!#-56/34@&O!B%4!/6-%&15!.&7-34!&1(3/61!-1&!.&F3G2&-/&!%6/4=-&!_3&//&!/&K635!-1!0H0O!P&!F&44#N&!
&45!#CC3D2@!4-/!%&!5#M%&#-!.&!M6/.!X!D&!4615!%&-/4!D6%%YN-&4!N/&16M%634!=-3!%&4!7/@(3&11&15!=->3%4!4&!4615!
#//a5@4!-1!7&-!7%-4!%631!76-/!(3435&/!-1&!C&/F&!.&!7/6.-354!.-!5&//63/O!_3&//&!&5!'2/34531&!.@D3.&15!.&!%&4!
/&Z631./&O!

E/%5O;+#]#$-%00*IM%C+#,+;#@F@#;-%,%A)+#%3\#A5%)+;K0'(1+;#,*;A'/*&5+;"!
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,)!/0123#4#35!6'2!789!:!;'&2;'43#<'!2=23>?'!

'&55&!4&D5361!#.675&!%&!76315!.&!(-&!.&!%>31N@13&/3&!.&4!BEH!7%#453=-&4O!h%%&!&1!/#77&%%&!%&4!5&F74!C6/54!
=->&%%&!3%%-45/&!.#14!%&!.6F#31&!.&4!5/#1476/54O!

4.1. RŽtrospective  

[&7-34!4#!.@C3135361!&1!*UUU!SgEh!UUV+!%#!7%#453D35@!&45!&?7%6/@&!.&!C#K61!31D/@F&15#%&+!&1!5/634!5&F74O!

N(+1*j(+#<)%A+O!,-!.@7#/5+!.#14!%&4!#11@&4!:AAA+!%>#.#75#5361!@5#35!@5-.3@&!&1!5&/F&!.&!F-%53D3M%#N&!X!3%!
4>#N344#35+!L!%#!D61D&75361+!.&!N@1@/&/!.3CC@/&15&4!(&/43614!.>BEH!76-/!%&4!.3CC@/&154!D615&?5&4!.>-4#N&!
D3M%@4!I5)73=-&F&15+!N/#1.!@D/#1!(&/4-4!7&535!@D/#1JO!'&4!5/#(#-?!@5#3&15!F653(@4!7#/!X!

p!%&4!D6{54!.&!.@(&%677&F&15!&5!.&!F#315&1#1D&!31.-354!7#/!%#!7/6.-D5361!.>#-5#15!.&!(&/43614!
.>BEH!=-&!.&!D615&?5&4!.>-4#N&!7/&44&1534!L!%#!D61D&75361!i!
p!%#!.3CC3D-%5@!.>#44-/&/!-1&!D62@/&1D&!&/N616F3=-&!&15/&!(&/43614!%6/4=-&!%&4!.@(&%677&F&154!
4615!F&1@4!.&!C#K61!D%634611@&O!

'&5! #/N-F&15#3/&! /@761.#35! #-! D#/#D5Y/&!:%(*<! .-! D615&?5&! .>-4#N&! 4&%61! -1&! 7&/47&D53(&! 4)45YF&!X!
D&%%&! .-! D61D&75&-/! D61C/615@! L! %>31N@13&/3&! .>BEH! F-%53D3M%&4! SgEh! A*VO! n6-4! @53=-&5614! D&4! 5/#(#-?!
D6FF&!%&!7#44#N&!,3#1'/'I*&5%C+#%3#135)*I*&5%C+"#

c%/;#3/# ,+3\*j1+# )+1A;+!%&!D#/#D5Y/&!:%(*%&5+! .-!D615&?5&! .>-4#N&!&45!315@N/@!L!%#! /@C%&?361+!C#34#15!
#%6/4!%&!4#-5!,3#135)*I*&5%C+#d#5%#A5%;)*I*)<!X!D61D&(63/!76-/!7%-43&-/4!D615&?5&4!.>-4#N&!D%@!3.&153C3@4!&1!
72#4&! #F615! .&! D61D&75361! 1>&45! 7#4! 4-CC34#15+! &1D6/&! C#-5G3%! #44-/&/! %&4! D2#1N&F&154! .&! D615&?5&!
.>-4#N&O!P&!7/6Z&5!&-/67@&1!',HhPhTn!I:AA*G:AAbJ!S2557XjjN36(&O3453OD1/O35jD#F&%&61O25F%V!D6-(/&!D&4!
.&-?!31D/@F&154!I.-!F616D3M%#N&!L!%#!7%#453D35@J!#(&D!-1!M#/)D&15/&!56-5&C634!76/5@!4-/!%&!F-%53D3M%#N&O!
h1!7#/53D-%3&/+!%&4!7/67/3@5@4!D&15/@&4!-53%34#5&-/+!F&153611@&4!.#14!%#!.@C3135361+!1&!4615!7#4!5/#35@&4O!
P&4!D615&?5&4! .>-4#N&!&5!D2#1N&F&154! .&!D615&?5&! .>-4#N&!4615!3.&153C3@4!L!%#!D61D&75361!&5!%&4!BEH!
7/@C#M/3=-@&4O!_6-/!&?&F7%&+!%&!.@F6145/#5&-/!0&.#1Gk6-3%%61!I\ !:O:JO!

c%/;#3/#)('*;*j1+#)+1A;+!%&!D#/#D5Y/&!*1A(<:*;*&5+! .-!D615&?5&! .>-4#N&!&45!315@N/@!L!%#! /@C%&?361O! [Y4!
%6/4+! 3%! 1&! 4>#N35! 7%-4! 4&-%&F&15! .&! 7&/D&(63/! %&! D615&?5&!.>-4#N&! &5! .&! D6FF-5&/! (&/4! %>BEH!
7/@C#M/3=-@&! %#! 7%-4! #77/67/3@&+! F#34! .&! N@1@/&/+! 43! 1@D&44#3/&+! -1&! BEH! 3.631&O! P#! C61D5361!
.>#.#75#5361! 7/&1.! #%6/4! .&! %>#F7%&-/O! h%%&!7&-5! 4&! M#4&/! 4-/! .&4! F@526.&4! .>315&%%3N&1D&! #/53C3D3&%%&+!
31D%-#15!.&4!5&D213=-&4!.>#77/&15344#N&!4)FM6%3=-&!#-56F#53=-&!76-/!%#!F6.@%34#5361!.&4!.@D343614!L!
D&!4-Z&5+!D6FF&!.#14!SE,m!A}V!SE,m!AUVO!!

P#!4&D5361!4-3(#15&!3%%-45/&!D&55&!7&/47&D53(&!4-/!-1!4D@1#/36!%3@!#-!.6F#31&!.&4!5/#1476/54O 
!!
4.2. Illustration sur les transports  

_/@#FM-%&O! n#52#1+! 2#M35#15! L! "/&16M%&+! &45! &1! .@7%#D&F&15! 76-/! .&4! /#34614! 7/6C&443611&%%&4! L!
H6157&%%3&/O!H#%N/@!4#!C#53N-&!/&%#53(&+!3%!#!.@D3.@!.&!7/&1./&!4#!(635-/&!#-!%3&-!.>-53%34&/!-1!5/#1476/5!
D6%%&D53CO! 0-/! 461! 0F#/57261&+! n#52#1! #! -1! &47#D&! 7&/4611&%! 5/Y4! D6F7%&5+! 165#FF&15! 76-/! 4&4!
.@7%#D&F&154!I4&%61!%&!FaF&!7/31D37&!=-&!_3&//&!.#14!%>3%%-45/#5361!.-!\`O:JO!!

H6F&15!1~*O!n#52#1!1>&45!7%-4!5/Y4!%631!.&!H6157&%%3&/O!B%!&45!#-!(6%#15!&5!/&44&15!-1!%@N&/!F#%#34&O!B%!
.635!(63/!-1!F@.&D31O!B%!-53%34&!461!4F#/57261&!IW3N-/&!^#J!76-/!&?7/3F&/!461!M&4631O!

E/%5O;+#]# 5+# ;O;)j1+# A5%;)*23+# A(+/,# +/# I'1A)+# ,+;# */0'(1%)*'/;# I'/)+\)3+55+;# A'3(# %AA'()+(#
A('C(+;;*:+1+/)#3/+#;'53)*'/#d#5%#(+23o)+#,+#>%)M%/#6H*C3(+;#V&#+)#VI7"#

H6F&15!1~:O!n#52#1!&45!#//3(@!L!H6157&%%3&/O!061!F#%#34&!#!#-NF&15@!&1!315&1435@O!B%!7/@CY/&!4&!N#/&/!
&5!#%%&/!L!73&.!6-!7#/! .>#-5/&4!F6)&14! IM-4+!5/#Fl#)+!&5DO+!4&%61!%&4!76443M3%35@4!&1! /#3461! .&!%>2&-/&!
5#/.3(&J!D2&<!%&!F@.&D31!.&!N#/.&O!B%!&?7%635&!.&!16-(&#-!461!4F#/57261&!76-/!&?7/3F&/!4#!/&=-a5&O!

E/%5O;+#]#5+#;O;)j1+#A5%;)*23+#A(+/,#+/#I'1A)+#,+;#*/0'(1%)*'/;#I'/)+\)3+55+;#A'3(#A('A';+(#5+#IM+1*/#
5+#A53;#%,%A)<#d#>%)M%/#6H*C3(+#U7"#

!
!
!
!
!
!
!
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!

!

!

"#$%&'!@)!4</<(%)*'/#,O/%1*23+#,-.GF#A%(#A(*;+#+/#I'1A)+#,-*/0'(1%)*'/;#5*<+;#%3#I'/)+\)+#,+#5-*/)+(%I)*'/#6%,%A)<#
,+#_4EX#TY`7"!

!!!

!

!

!

!

!

!
 
 

 
 

Figure 8. Autre exemple de gŽnŽration dynamique dÕIHM par prise en compte dÕinformations liŽes au contexte de 
lÕinteraction (adaptŽ de [GAB 09]). 

#

5. Vers un espace probl•me pour la mise en Ïuvre de la plasticitŽ des 
IHM!

_%-43&-/4!&47#D&4!7/6M%YF&!615!@5@!7/6764@4!&1!7%#453D35@!.&4!BEH!S',P!A #̂VO!'&4!&47#D&4!3.&153C3&15!%&4!
.3F&143614!D%@!76-/!%>#1#%)4&+!%#!D61D&75361+!%#!F34&!&1!o-(/&!&5j6-!%>@(#%-#5361!.>BEH!7%#453=-&4O!P#!
W3N-/&!U!7/6764&!-1&!(&/4361!43F7%3C3@&!.&!S',P!A^#VO!'&55&!(&/4361!4&!.&4531&!L!.&4!D61D&75&-/4!.>BEHO!
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P>6MZ&D53C!&45!.6-M%&!X!%&4!#3.&/!L!3F#N31&/!.&4!46%-53614!3116(#15&4!&5!L!/#34611&/!4-/!%&-/!31N@13&/3&O!03!
D&5!&47#D&!1&!7/@5&1.!7#4!L!%>&?2#-453(35@+!3%!D6F73%&!1@#1F6314! -1!&14&FM%&! .&!=-&453614!&1!D6-/4!
.>&?7%6/#5361!.#14!%#!%355@/#5-/&!6-!L!31(&453N-&/O!061!6/3N31#%35@!&45!.>#DD6/.&/!-1&!4@F#153=-&!#-!76315!
A!&5!L!%#!C6/F&!.-! .3#N/#FF&!6M5&1-!7#/!D#/#D5@/34#5361!.>-1&!BEH!7%#453=-&!4-/!D&5!&47#D&!X!7%-4!%#!
.345#1D&! #-! D&15/&! &45! @%&(@&+! 7%-4! %#! 7%#453D35@! &45! 4-M53%&+! 765&153&%%&F&15! D6F7%&?&! L! F&55/&! &1!
6&-(/&O!

P>&47#D&!&45!6/N#134@!&1!.&-?!4&D5&-/4!4&%61!%&4!7/67/3@5@4!&?5&/1&4!6-!315&/1&4!@5-.3@&4O!
!
5.1 Perspect ive utilisateur  : propriŽtŽs externes  

P&4! 7/67/3@5@4! 315&/1&4! 4615! 6/N#134@&4! &1! =-#5/&! 4&D5&-/4! 4&%61!X! %#! 1#5-/&! .&! %>BEH! F@53&/! #(&D!
%#=-&%%&!315&/#N35!%>-53%34#5&-/!i!%&!D2#1N&F&15!.&!D615&?5&!L!%>6/3N31&!.&!%>#.#75#5361!i!%&4!D2#1N&F&154!
67@/@4!.#14!%>BEH!&5!%&!D615/e%&!#DD6/.@!L!%>-53%34#5&-/!4-/!%&!7/6D&44-4!.>#.#75#5361!IC3N-/&!UJO!

.GF# F<)*+(O! P&4! BEH!&1! N@1@/#%!D6143.@/@&4! &1! 7%#453D35@! 4615!.&4! BEH!43F7%&4+! 5&%%&4!=-&! .&4!
C6/F-%#3/&4O!P>&47#D&!7/6M%YF&!7/6764&!.&!.34531N-&/+!&1!5&/F&!.&!D6F7%&?35@+!%>#.#75#5361!.>BEH!.&!
5)7&!%3N1&! .&! D6FF#1.&4+! (&/4-4!F#137-%#5361! .3/&D5&!6-! &1D6/&! 7645GrBH_O! '&5! #?&! &45! /&%#53C!#- !
/&F6.&%#N&!.&!%>BEHO!P&!.&-?3YF&!#?&!#!5/#35!L!%>@5#5!.&!.345/3M-5361!.&!%>BEHO!B%!.34531N-&!%>#.#75#5361!
.>BEH!D&15/#%34@&4!(&/4-4!.345/3M-@&4+!%#!.345/3M-5361!76-(#15!a5/&!L!N/64!I315&/G5zD2&4J!(&/4-4!C31!N/#31!
I315/#G5zD2&JO!"/64!N/#31!43N13C3&!=->-1&!5zD2&!&45!&153Y/&F&15!/@#%34@&!4-/!-1&!7%#5&GC6/F&!.611@&O!_#/!
6776435361+! -1! 7&535! N/#31!4-7764&! =->-1&! FaF&! 5zD2&!/&=-3Y/&! %>-53%34#5361! .&! 7%-43&-/4! .34764353C4!
.>315&/#D5361! I7#/!&?&F7%&+! -1&!7#/53&! .&!%>BEH!&45!4-/!%&!_'!i!%>#-5/&!7#/53&!4-/! -1&!5#M%&!315&/#D53(&!
D6FF&!.#14!cM3%667JO!

='/)+\)+ O!'61C6/F@F&15! L! %#! .@C3135361! .-! D615&?5&! .>-4#N&+! 5/634! #?&4! D6F764&15!D&! 4&D5&-/O! P#!
.3F&14361!c53%34#5&-/!7/@D34&!43!%>#.#75#5361!&45!C#35&!7#/!/#776/5!L!-1!F6.Y%&!#/D2@5)7&!.&!%>-53%34#5&-/!
D3M%@!(&/4-4!L!%>315&/#D5361!&CC&D53(&!.&!%>-53%34#5&-/!(63/&+!.&!C#K61!7%-4!N@1@/#%&+!L!461!#D53(35@O!P#!7%#5&G
C6/F&! .34531N-&! .&4! D61C3N-/#53614! 43F7%&4!C#35&4! .>-1&! 4&-%&!&1535@! I7#/! &?&F7%&+! -1! _'J!(&/4-4! .&4!
#44&FM%#N&4!.&!7%#5&4GC6/F&4!26F6NY1&4!I7#/!&?&F7%&+!.&-?!_'J!(63/&!2@5@/6NY1&4!I7#/!&?&F7%&+!-1!
_'!&5! -1&!5#M%&!315&/#D53(&!D6FF&! .#14!cM3%667JO!P>&1(3/611&F&15!(635!&1!%#!F6M3%35@!.&!%>-53%34#5&-/!
-1&!D6F7%&?35@!765&153&%%&!=-3!(#!#-G.&%L!.>&1(3/611&F&154!6-(&/54!I7#/!&?&F7%&+!-1&!/-&J!&5!M3&1!4{/!
D61C31@4!I7#/!&?&F7%&+!-1!M-/&#-JO!

S00+);#,+#5-%,%A)%)*'/O!P>6DD-//&1D&!#1#%)4&!%&!F6F&15!#-=-&%!%>#.#75#5361!4-/(3&15O!,!N/64!N/#31+!&%%&!
7&-5!315&/(&13/!&15/&!.&-?!4&443614O!H#34!&%%&!7&-5!#-443!a5/&!67@/@&!&15/&!.&-?!5zD2&4!-53%34#5&-/!(63/&+!
L! 7%-4! 7&535! N/#31+! &15/&! .&-?! #D53614! 72)43=-&4! 4-/! %&4! .34764353C4! .>315&/#D5361O!P#! .3F&14361! gzD2&!
D&/1&!%#!76/5@&!.&!%>#.#75#5361!&1!5&/F&!.&!5zD2&!-53%34#5&-/!X!&45G&%%&!%3F35@&!L!%#!5zD2&!.&!%>-53%34#5&-/!•!
'614345&G5G&%%&!L!7&/F&55/&!-1&!5zD2&!161!7%#13C3@&!D6FF&!&1!\bO:!6-! 4>@5&1.G&%%&!D#//@F&15!Z-4=->L!
%>&47#D&! 7&/4611&%! .>31C6/F#53614!•! h1! 5&/F&! .&! /&F6.&%#N&+! %>#.#75#5361! 7/@4&/(&G5G&%%&! %&! 45)%&!
.>315&/#D5361! .&! %>BEH! I%3N1&! .&! D6FF#1.&4+! F#137-%#5361! .3/&D5&! (&/4-4! 7645GrBH_J!•! 03! 6-3+!
%>#.#75#5361!&45! .35&!315/#G45)%&O!B15&/G45)%&!C#35! /@C@/&1D&!L! -1!D2#1N&F&15! .&!45)%&! I7#/!&?&F7%&+! .-!
7645GrBH_!L!%#!F#137-%#5361!.3/&D5&JO![&!C#K61!7%-4!D6F7%&?&+!%&4!45)%&4!7&-(&15!a5/&!D6FM31@4!I-1&!
7#/53&!7645GrBH_!4-/!%#!5#M%&!i!-1&!7#/53&!%3N1&!.&!D6FF#1.&!4-/!%&!_'JO!h1!5&/F&!.&!.345/3M-5361+!%>@5#5!
.&!%>BEH!ID&15/#%34@&+!.345/3M-@&!315&/G5zD2&!(&/4-4!315/#G5zD2&J!7&-5!a5/&!D614&/(@!I315/#J!6-!F6.3C3@O!P#!
F6.3C3D#5361!7&-5!a5/&!%&!7#44#N&!.>-1!@5#5!L!-1!#-5/&!I315&/J!6-!%#!D6FM31#3461!.>@5#54!IF3?5&JO!P&!N/#31!
.&!/&7/34&!C#35!/@C@/&1D&!L!%#!7&/5&!@(&15-&%%&!.>#D53614!72)43=-&4!%6/4!.&!%>#.#75#5361O!h1!N/#31!0&44361+!
%>-53%34#5&-/!.635!/&16-(&%&/!56-5&4!4&4!#D53614!7#44@&4O!P&!N/#31!gzD2&4!7&/F&5!%#!/&45#-/#5361!.&!56-5&4!
%&4! 5zD2&4! 5&/F31@&4O! P&! N/#31! ,D5361! 4#-(&N#/.&! &5! /&45#-/&! 56-5&! #D5361! 72)43=-&! =-&! %#! 5zD2&! 4635!
#D2&(@&!6-!161O!

='/)( p5+# ,+# 5-%,%A)%)*'/O! ,-! F313F-F+! .>#7/Y4! %>&/N616F3&! .&4! %6N3D3&%4+! %>#.#75#5361! .635! a5/&!
6M4&/(#M%&! L! %>-53%34#5&-/O! _#/! &?&F7%&+! .#14! cM3%667+!%>#N&15! .&! F#3/3&! (635! %&4! 726564! F3N/&/!
7/6N/&443(&F&15! .-! _'! L! %#! 5#M%&! 315&/#D53(&O!c1! .&N/@! .&!D615/e%&! 7%-4! C31! 7/@(635! =-&! %&! 4)45YF&!
7/6764&! %>#.#75#5361! I3D3! %#! F3N/#5361! .&4! 726564J! L! %>-53%34#5&-/O! '&! .&/13&/! #77/6-(&! 6-! 161! %#!
7/676435361O! [&! C#K61! 7%-4! D615/e%@&+! D6FF&! .#14! 0&.#1Gk6-3%%61+! %>-53%34#5&-/! 7&-5! 47@D3C3&/!
%>#.#75#5361!&5!D615/e%&/!%&4!BEH!&1!D614@=-&1D&!C#M/3=-@&4!6-!/@-53%34@&4O!w-&%!=-&!4635!%&!.&N/@!.&!
D615/e%&+! -1&! BEH! IBEH! .&! %>#.#75#5361! #-443! .35&! H@5#GBEHJ! /&1.! .61D! %&! 7/6D&44-4! .>#.#75#5361!
6M4&/(#M%&!(63/&!D615/e%#M%&!L!%>-53%34#5&-/O!'&55&!BEH!7&-5!a5/&!&?5&/1&!L!%>BEH!F@53&/+!4#14!D615/#315&!
.&!45)%&!.>315&/#D5361+!D6FF&!D>&45!%&!D#4!.#14!0&.#1Gk6- 3%%61!X!D>&45!-1&!C&1a5/&!L!7#/5+!2@5@/6NY1&!&1!
45)%&O!h%%&!7&-5!a5/&!&?5&/1&!&5!D62@/&15&!&1!45)%&!.>315&/#D5361!L!%>BEH!F@53&/!F#34!&%%&!7&-5!a5/&!#-443!
5344@&!L!%>BEH!F@53&/+!3O&O!%>BEH!.&!%>#.#75#5361!&45!315@N/@&!L!%#!C&1a5/&!I.#14!%&!D#4!.-!N/#723=-&J!.&!
%>BEH!F@53&/+!/&=-@/#15!7&-5Ga5/&!&1!D614@=-&1D&!%#!7%#453D35@!.&!%>BEH!F@53&/!€!
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03!56-5&4!%&4!.3F&143614!46-%&(@&4!.#14!D&55&!4&D5361!4615!7&/D&753M%&4!L!%>-53%34#5&-/+!&%%&4!764&15!.&4!
&?3N&1D&4! &1! 5&/F&! .>31N@13&/3&O! P#! 4&D5361!4-3(#15&! 5/#35&! .&! %>3F7%@F&15#5361O! h%%&! 3.&153C3&! .&4!
.3F&143614!5&D213=-&4!161!C6/D@F&15!7&/D&753M%&4!L!%>-53%34#5&-/O!!

!

5.2 Perspective syst•me  : propriŽtŽs internes  

w-#5/&!.3F&143614!4615!3.&153C3@&4!IC3N-/&!UJO!!

_/&F3Y/&F&15+!%>BEH+!4-Z&55&!L!%>#.#75#5361+!&45G&%%&!/&D61C3N-/@&!6-!-1&!#-5/&!BEH!&45G&%%&!N@1@/@&!•!
c1&!D61C3N-/#5361!2)M/3.&!&45!3F#N31@&!X!%>BEH!&45!#%6/4!%#!D6F76435361!.&!C/#NF&154!.&!%>BEH!.>6/3N31&!
&5!.&!7#/53&4!N@1@/@&4O!![&-?3YF&F&15+!%&4!F@D#134F&4!.>#.#75#5361!4615G3%4!&FM#/=-@4!.#14!%&!D6.&!
46-/D&! .&! %>BEH!•! 0615G3%4!43161!&?5&/1&4! L! %>BEH+! 7/34! &1! D2#/N&! 7#/! -1! 315&/N3D3&%!•! T-! &45GD&! -1&!
D61C3N-/#5361!2)M/3.&!C#34#15!315&/67@/&/!.&4!7#/53&4!315&/1&4!&5!&?5&/1&4!•!!

 

F#$%&'!A)!!S;A%I+#A('&5j1+#,+#5%#A5%;)*I*)<"!

g/6343YF&F&15+!%&4!BEH!N@1@/@&4!3145#1D3&15G&%%&4!.&4!l3.N&54!D%#443=-&4!C6-/134!7#/!%&4!M635&4!L!6-53%4!
-4-&%%&4! I7#/! &?&F7%&+! 0l31NJ! 6-! /&D6-/&15G&%%&4! L! .&4! l3.N&54! 47@D3#%34@4! 76-/! %#! 7%#453D35@! I7#/!
&?&F7%&+!%&4!'THhg4!S[hH !A^VJ!•!,!165&/!=-&!.&4!D6F764#154!%6N3D3&%4!.&!7%-4!N/64!N/#31!7&-(&15!#-443!
a5/&!/&D/-5@4!.)1#F3=-&F&15!76-/!4&/(3/!.&!M#4&!L!%#!D6F76435361!.>BEH!Sk,P!A}VO!h1C31+!.&/13Y/&F&15+!
.>-1!76315!.&!(-&!5&D216%6N3=-&+!%&4!&47#D&4!4615G3%4!D614&/(@4!•!B15/#!43N13C3&!=-&!%&4!BEH!7/@!&5!7645!
#.#75#5361!/&%Y(&15!.&4!FaF&4!&47#D&4!5&D216%6N3=-&4!I7#/!&?&F7%&+!EgHPJO!B15&/!C#35!/@C@/&1D&!L!-1!
D2#1N&F&15!.>&47#D&!I7#/!&?&F7%&+!.>EgHP!L!T7&1"PJO!H3?5&!.@165&/#35!%#!D6FM31#3461!.>&47#D&4O!!
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.)!BCD40%2#CD!'3!/'&2;'43#<'2!

[#14!%&!.6F#31&!5/Y4!/3D2&+!&5!56-5!!#-443!D6F7%&?&+!.&!%>#.#75#5361!.&4!4)45YF&4!315&/#D53C4+!%#!7%#453D35@!
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