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INTRODUCTION 
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Technology evolution and application requirements 
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MODEL 
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4.3 
TECHNOLOGY LONG-TERM CHALLENGES/VISION 

 

 
"#$#% Process technology, equipment, materials, and manufacturing 
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"#$#' Edge Computing and embedded artificial intelligence 
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The increase of parameters employed for deep learning systems (2018-2021) 
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201 Advancy, 2019: Embedded Intelligence: Trends and Challenges, A study by Advancy, commissioned by ARTEMIS Industry Association. March 2019. Available 
online at: https://artemis-ia.eu/publication/download/advancy-report.pdf. 
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The growth of deep learning chip shipments (2018-2025) 
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"#$#) Architecture and design: methods and tools 
 

60,4*+)"#&"30'$,5#%)'#1++"#'$,4"7#&"#'5'$+<'#+"7&"++,&"7-#&"$+7,)$&4"-#;)9&3)$&4"#)"3#;+,&:&/)$&4"-#$+'$#)"3#

'&<09)$&4"-#)"3#/+,$&:&/)$&4"#4:#&""4;)$&;+#6(CA1)'+3#*,430/$'=#>%+#*,430/+3#'5'$+<'#),+#/%),)/$+,&8+3#15#

%&7%#?0)9&$5#&"#'0/%#$+,<'#)'#:0"/$&4")9&$5-#'):+$5-#'+/0,&$5-#,+9&)1&9&$5-#$,0'$.4,$%&"+''-#)"3#/+,$&:&)1&9&$5=#

!
(4"'&3+,&"7# $%+#"++3# $4#<)&"$)&"#)"3# &"/,+)'+# $%&'#'$,+"7$%-#.+#"++3# $4# &";+'$#4"#+R$+"3&"7#+R&'$&"7#)"3#

3+;+94*&"7#"+.#*,4/+''+'-#<+$%43'#)"3#$449'# $%)$#.&99#+"'0,+#60,4*+)"# 9+)3+,'%&*# &"# $%+#:&+93=#6<+,7&"7#

6(C#/4<*4"+"$'#)"3#'5'$+<'#),+#/%),)/$+,&8+3#15#"+.#:0"/$&4")9&$&+'-#&"/,+)'+3#/4<*9+R&$5-#)"3#3&;+,'&$5#

)$#)99#:,4"$'-#,)"7&"7#:,4<#<+$%43'#)"3#*),)3&7<'#$4#<43+9&"7#)"3#)")95'&'=#M'#$%+#/4<*+$&$&4"#15#QC#)"3#

M'&)"#6(C#/4<*)"&+'#&'#:&+,/+-#'&7"&:&/)"$#+::4,$#)"3#&";+'$<+"$#&'#"+/+''),5#$4#+")19+#60,4*+)"#9+)3+,'%&*#

&"#$%+#$+/%"4947&+'#:4,#&"$+7,)$&4"-#;)9&3)$&4"-#;+,&:&/)$&4"-#$+'$&"7#)"3#/+,$&:&)1&9&$5=#M#'&7"&:&/)"$#*),)<+$+,###&"#

$%+#+'$)19&'%<+"$#4:# 9+)3+,'%&*#)"3#+::+/$&;+# $+/%"4947&+'# &'# $%+#'0**4,$#4:# $%+#60,4*+)"#N,++"#O+)9#15#

+")19&"7#7,++"#3+;+94*<+"$#)"3#7,++"#6(CA1)'+3#*,430/$'=#>449'#)"3#<+$%43'#:4,#<)")7&"7#$%+#/4<*9+$+#

6(C#9&:+/5/9+#),+#"+/+''),5-#,)"7&"7#:,4<#,+'40,/+#/4"'&3+,)$+#)"3#/9&<)$+#"+0$,)9#3+'&7"#)"3#4*+,)$&4"#$4#

3+;+94*<+"$-# *,430/$&4"# )"3# <)&"$+")"/+# 4:# 6(CA1)'+3# *,430/$'# )33,+''&"7# &''0+'# $%)$# &"/903+# +;+"#

3+/4<<&''&4"&"7#)"3#,+/5/9&"7=#

!
>4#,+)9&8+#$%&'#;&'&4"#)"3#)''4/&)$+3#74)9'-#$%+#60,4*+)"#+::4,$#"++3'#$4#+R$+"3#+R&'$&"7#)"3#3+;+94*#"+.#

*,4/+''+'#)"3#<+$%43'#$%)$#/4;+,#$%+#.%49+#9&:+/5/9+#4:#*,430/$'-#:,4<#&"&$&)9#,+?0&,+<+"$'#+9&/&$)$&4"#$%,407%#

3+'&7"-# &"$+7,)$&4"-# ;+,&:&/)$&4"-# ;)9&3)$&4"-# $+'$-# /+,$&:&/)$&4"-# *,430/$&4"# $4# /4<<&''&4"&"7-# 4*+,)$&4"-#

<)&"$+")"/+-# )"3#3+/4<<&''&4"&"7=#>%+'+#*,4/+''+'#)"3#<+$%43'#"++3# $4# '0**4,$# 3)$)# /499+/$&4"# :,4<#

*,430/$&4"#)'#.+99#)'#:,4<#4*+,)$&4"#)"3#<)&"$+")"/+#$4#1+#)")958+3#)"3#0'+3#:4,#/4"$&"0+3#3+;+94*<+"$#

)"3#&"$+7,)$&4"-#0*3)$+'#&"#$%+#:&+93-#;)9&3)$&4"-#;+,&:&/)$&4"#)"3#$+'$#)$#$%+#3+;+94*<+"$#*%)'+#)'#.+99#)'#&"#

$%+#:&+93#)$#,0"A$&<+=#

c4;+9#),/%&$+/$0,+'#)"3#3+;+94*<+"$#)"3#)")95'&'#$449'#"++3#$4#1+#3+;+94*+3#.%&/%#.&99#+")19+L#

�   C+)<9+''#3+'&7"-#3+;+94*<+"$-#&"$+7,)$&4"-#;+,&:&/)$&4"-#;)9&3)$&4"#)"3#$+'$#)/,4''#)99#9)5+,'#4:#$%+#

$+/%"49475#'$)/D-#:,4<#'+<&/4"30/$4,#0*#$4#'5'$+<'#4:#'5'$+<'=#>%+'+#<+$%43'#"++3#$4#)33,+''#

&"3&;&30)9# 6(CA1)'+3# '5'$+<'-# E7,40*'# 4:# '5'$+<'# $%)$# :4,<# )"3# 3&''49;+# '$)$&/)995# 4,#

35")<&/)995#)'#.+99#)'#'5'$+<'#$%)$#/44*+,)$+#.&$%#4$%+,#'5'$+<'#)"3#.&$%#%0<)"'-#)$#$%+#/9403#

4,#)$#$%+#+37+=#]0,$%+,<4,+-#<+$%43'#)"3#$449'#"++3#$4#'0**4,$#4*+"#*9)$:4,<'#)"3#&"$+7,)$&4"#

4:#4*+"#'5'$+<'=#

�  d+,&:&/)$&4"-#;)9&3)$&4"-#)"3#$+'$#4:#%&7%95#)0$4<)$+3#)"3#)0$4"4<40'#'5'$+<'-#+'*+/&)995#/4*&"7#.&$%#

4*+"A.4,93#)''0<*$&4"#)"3#0"/+,$)&"$5=#

� C5'$+<#3+;+94*<+"$#$%)$#&"/903+'#M!#<+$%43'-#'0/%#)'#+R*9)&")19+#)"3#$,0'$+3#M!=#

� >%+#0'+#4:#M!#1)'+3#<+$%43'#&"#$%+#3+'&7"#)"3#3+;+94*<+"$#*,4/+''-#:4,#+R)<*9+#3+'&7"#'*)/+#

+R*94,)$&4"#)"3#)")95'&'-#&"/903&"7#/+,$&:&+3#*,430/$'=#

� U)")7&"7#$%+#&"/,+)'&"7#:0"/$&4")9&$5-#/4""+/$&;&$5-#)"3#/4<*9+R&$5#4:#'5'$+<'=#

� U)")7&"7#$%+#&"/,+)'+3#3&;+,'&$5#4:#$449'-#'0/%#)'#<43+9&"7#)"3#3+'/,&*$&4"#9)"70)7+'#)"3#

'&<09)$&4"#)"3#$+'$&"7#$449'-#&"#+<+,7&"7#/4<*4"+"$'-#<4309+'-#)"3#'5'$+<'=



!

!

!

"#$#* Quality, reliability, safety, and cybersecurity 
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4.4 
APPLICATION EVOLUTION AND LONG-TERM 
CHALLENGES 

 

 
 

"#"#% Mobility 
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The correlation between growth and individual mobility 
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CONCLUSIONS 
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