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8�,-!��
�

���$�'�#-�,-!� �#!�,�-�#!�2��!�3��-!2,�3�($���� 	.�8 -/.$�-��!��!88����'/,-��,!3�'#�(!--��2�,8!,-��.$�#$ 3!4�#!�
$,� ��.�� �/-���-$00�"$3!�58!,0��3�� ,!2!88$-;� .$�2�,- �--��2��!� �44$!,!�2�,�$3�2�.$2!� ��"�##!6�!�'!#�/,�� ��3�
-!'3$2$-;�.$�2�33$�2�,-!�'�#�,!��!,-!�5�.�!8!�'$��/ ,�2�#-�,!�2�,��33�$,-!#,��,�"�--$(3$!6�29!�/,�.!-!# �$,�-��
2�.$2!�5"�--$(3$���2�#-�,!��"�##$@/!��!22��.�-�-!�. $��� ��!�#!3�-$4��2�.$2!6�I�'�88�-��.��/,�.!-!#�$,�- ��'/,-��
54�#2��2�,� �,-!,,!��8/�/,� �/3!--��� !22�6�� ��8$�-#�4 ��$,� /,� .!-!#�$,�-�� '�8-��53!--/#��2�,� '�3��#!�� !22 �6�� 	3�
8$8-!��� �� 	.�#!($8-#��-/--$�@/!8-$� '�88�(($�!�2�,4� (3$��-#��$-!� /,� '#�'#$��8� -C�#!�5�$..!3C�#!6�@/!8- !�$,�
 �#��0$�,$�$,� /,� .!-!#�$,�-�� '/,-��5�.� !8!�'$�� /,� � 
 � .�4!�4$�I� /,� �3-#��8� -C�#!�$,�(#�.�� .$� �88�2$�#! �
@/!8-!�$, �#��0$�,$���@/!33!�($;� !8$8-!,-$�#!3�-$4! ���@/!3�3�--�)2�.$2!6���
�!�$, �#��0$�,$�G(#!00!H�.!#$4�,-$�.�3�8$8-!��� �� 	. �� �� '�#-!�$3�2�8�� .$�(!�3�2�3$00�0$�,!� .!33!�"�##$@ /!8�2�,�
-�(��--$4$��.�4!�$3�8$8-!���2�,�$3�#!3�-$4��8� -C�# !�.$�(!8-$�,!�I�$,�(#�.��.$� �#,$#!�3�!8�--��'�8$0$ �,!�.$�2$82�/�
,��"�##$@/!� �33�$,-!#,��.!3� ��(�00$,��5$3�29!�I�($; � /,�$, �#��0$�,!� �/-�8�8-!,!,-!��8!,0��"$8�(,��.$� � 32/,��
!3!"�#�0$�,!6��,�,�9�,,��/,�4 �3�#!�G�/-��8�8-!,!,-! H� ����9�,,��"$8�(,��.$�!88!#!��88�2$�-!��.��3-#!�$,  �#�
��0$�,$�#!3�-$4!��3�2�.$2!�#$3!4�-����
�

	,� �3-#!� '�#�3!�@/�,.��$3�8$8-!��� �� 	.�#$3!4��29!�/ ,�G2�.$2!H�5�.� !8!�'$�� /,��"�##$@/!�2�,�@/!3�2�.$2! 6�I�
-#�,8$-�-�� �--#�4!#8�� /,� 4 �#2�� �� 4$!,!� 2�#$2�-�� 8/� /,� �/3!--��� .!4 �� '�-!#� �88�2$�#!� -�3!� '�88�(($�� �.�
/,��'!#�0$�,!�5�.�!8!�'$��/,�-#�4�8�6�!�2�33!(�#!�@ /!8-���'!#�0$�,!��3�3�--��.$�'#�.�--��$,-!#!88�-��� E/!8-��
�88�2$�0$�,!��44$!,!�-#��$-!�/,�8� -C�#!�8'!2$ $2�� �0$!,.�3!�29!�.$�3�(�,.��2�,�$3�8� -C�#!�.!3�8$8-!� ���� 	.�
5�$..!3C�#!6�� !3�"�#$�3!�$, �#��0$�,$� '#�4!,$!,-$�. �3�8$8-!��� �� 	.� !�3!�3!(9$��3�2�.$2!�.!3�3�--��$,� � ((!--���
�(($/,(!,.��2�8L�4�#$�8-#�-$�$, �#��-$4$��33��8-�#$ ��.$�@/!3�3�--��.$�'#�./0$�,!��
��
��3!�8� -C�#!� '/M�(!8-$#!� 8�3��3!�$, �#��0$�,$�.!33 �� �8!�$,� �((!--��5�.� !8!�'$��3��8-�22�(($�� .!33!�" �##$�
@/!86�84�3(!,.��@/$,.$�8�3��/,�� /,0$�,!�(!8-$�,�3! �.$�-�3!� �8!�5�.�!8!�'$��.!33��8-�22�(($�6���44!#� �(!8-$�
#!�$,� ��.��$,-!(#�-��3!�$, �#��0$�,$� '#�4!,$!,-$�.� 33�!,-#�-�� .!3� '#�.�--��$,�2�,-$,��5�.� !8!�'$�� /4 �6 ��  $,��
�33�$�"�--$(3$��!,-�����3-#!��(!8-!,.��@/$,.$�3�$,- !#��8$8-!���.$�#$,-#�22$�"$3$-;��
�

!3�2�8��$,�2/$�3��0$!,.��.$8'�,(��($;�.$�/,�8� -C� #!�29!�84�3(��-�3!)-�3$� /,0$�,!�8$�-#�--��.$�G2�33 !(�#!H�-�3!�
8� -C�#!���$3��$..!3C�#!�.!3�8$8-!���� $.��
�

	3�'#!8!,-!�#!'�#-�I�2�8L��#(�,$00�-���
·  	3��&��!#'#�2 � �#,$82!�/,��'�,�#��$2��8/$�2�.$2$�.$�$.!,-$ $2�0$ �,!���
 �!�����$,�(!,!#�3!�
·  	3��&��!#'#�3 �.!3$,!��@/�3$�8�,��3!�2��'�,!,-$�'#$,2$'�3$�.$�/,� 8$8-!�����
 )�� 	.�
·  	3��&��!#'#�4 �8'$!(��@/�3$�8$�,��$� �--�#$�!�3!�'#!8-�0$�,$�.��- !,!#!�$,�2�,8$.!#�0$�,!�@/�,.��8$�!8!�

(/�,��.!$�'#�(!--$�29!�4!.�,��3�/-$3$00��.!33�$.!,- $ $2�0$�,!�$,�#�.$� #!@/!,0��
·  	3��&��!#'#�5 ��''#� �,.$82!�3!�3�($29!�.$�$.!,-$ $2�0$�,!�!�82!3 -��2�,�3!�@/�3$�8�,��8-�-$�!8!(/$-$�$�-!8-�

5��	.6�
·  ��3� �&��!#'#�6 ��3��&��!#'#�7 �4$�8�,��$�#$8/3-�-$�.!$�-!8-�5��	.6��

                                                 
1 Il livello di accuratezza nell’identificazione spaziale delle barriques all’interno del magazzino è in funzione sia della 
caratteristiche del prodotto e del magazzino stesso (e delle iterazioni fra i due), sia dalla complessità (del numero di 
“ readers”, ecc.) del sistema infrastrutturale necessario alla lettura. 
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o 
 �'$-�3��&���!8-�8/33!�"�--$(3$!�!�8/$�2�#-�,$�5-�( �'�88$4$6�

·  	3��&��!#'#� �8 �'#!8!,-��/,��,�3$8$�'!#�/,��'�88$"$3!�2�, $(/#�0$� ,!�!�3!--/#��.$�/,�'�33!-�.$�4$,��58$�
-!��� �� 	.6�

·  	3��&��!#'#� �� �'#!8!,-��/,����2#��4 �3/-�0$�,!�!2�,��$2��.$�$,4!8- $�!,-$�!�2�8-$�.$�(!8-$�,!�.!$�8$�
8-!�$��� 	.�$,.$4$./�-$�5�''�#!229$�-/#!�$�'$!(�-!�, !$�-!8-6�
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2 	!&��&"������� �!�9��&%�#� ��	�*����� �����/'#0&'�

E/!8-��2�'$-�3��4/�3!�$33/8-#�#!�3!�'#$,2$'�3$�2�#� --!#$8-$29!�.!33��8-�,.�#.���
 �3!(�-���33�/-$3$00�� .!33��-!2,�3��
($���� 	.����$29J�3��8-�,.�#.���
 �I�'�#-!�$,-!(#�,-! �.!3�8$8-!�������58$8-!���.$�$.!,-$ $2�0$�,!��/-��� -$2�6� �
3!�'#�2!./#!�.$�$.!,-$ $2�0$�,!�.!(3$��((!--$��33�$ ,-!#,��.$�/,�-�(��� 	.�.!#$4�,��.�(3$�8-�,.�#.�.$�$. !,-$ $2�0$��
,!������
�
�$�8!(/$-��8�,�� .!82#$--!�3!� '#$,2$'�3$� '#�2!./#!� . $�2�.$ $2��.! $,$-!� .�33��8-�,.�#.� ��
 (3�"�3�!�8/22 !88$4��
�!,-!�$3�,!-C�#A���
(3�"�3�29!�3!(����3$4!33��$,-!# ,�0$�,�3!�(3$�/-$3$00�-�#$�.!33��-!2,�3�($���� 	.�8- �,.�#.$00��
-��8!2�,.��$3�8$8-!��������
�
�3$�8-�,.�#.�.!33���
(3�"�3�
!-C�#A Ô �8�,��$, �--$�8-�-$�84$3/''�-$�2�,�3��"$!--$4��.$��

N�� �2$3$-�#!�3��82��"$��.$�$, �#��0$�,$�!��!#2$�,!33� �8/''37�29�$,�� �
�!#� '�-!#�82��"$�#!�$, �#��0$�,$�,!33��8/''37�29�$, �I�$,.$8'!,8�"$3!� '�-!#�2��/,$2�#!�/8�,.��  �#��-$�8 -�,�
.�#.�2�,.$4$8$�� �3$� 8-�,.�#.� ��
 (3�"�3� .! $,$82�,�� 3�� 8-#/--/#�� !.� $3�  �#��-�� .!$� 2�.$2$� $.!,-$ $2�-$4 $� ��
 Ô �
5.�-��8-�,.�#.6�!.��!22�,$8�$��--#�4!#8��$�@/�3$�3! �$, �#��0$�,$�4!,(�,��82��"$�-!�5$, �#��-$�,�!O29�, (!6��

N�� �4 �#$#!�3��84$3/''��.$�/,��!#2�-���'!#-��!��2��'!- $-$4��'!#�-/--!�3!�2��'�,!,-$�.!3�8$8-!�� �
�3$� 8-�,.�#.� ��
(3�"�3� .! $,$82�,�� 3!� $,-!# �22!� -# �� 3!� 2��'�,!,-$� .!33���
(3�"�3� 
!-C�#A Ô �� $,� ��.�� .��
(�#�,-$#!�3�$,-!#�'!#�"$3$-;�.!33!�2��'�,!,-$�9�#.C �#!�!�8� -C�#!�'#�.�--!�.�$�.$4!#8$� �#,$-�#$�.$�-! 2,�3�($!���
84$3/''�-!�$,-!#,��!,-!�.�33!��0$!,.!�/-!,-$� ����,� ,�.! $,$82�,��3!���.�3$-;�.$�$�'3!�!,-�0$�,!��	,�@/ !8-��
��.��-/--$�(3$�/-!,-$�5!,.�/8!#6�8�,��$,�(#�.��.$�8 2!(3$!#!�3$"!#��!,-!�2��!�$�'3!�!,-�#!�$�8$8-!�$�$,  �#���
-$4$��

N�	,2�#�(($�#!�3�$,,�4 �0$�,! �
�3$�8-�,.�#.� .$���
(3�"�3�8�,�� ��,-!,/-$�!.� �(($�#, �-$�.�� ��
 (3�"�3�	,2� Ô ��--#�4!#8��$�8/�$�(#/''$�.$�3�4��
#����3$�8-�,.�#.���
 (3�"�3�8�,��$,-!# �22!�29!�(�#� ,-$82�,��3�$,-!#�'!#�"$3$-;�-#��8$8-!�$�2��'!-$-$4$ ��
�
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E/!8-��"�O�4/�3!� !88!#!�/,�� /-$3!�8$,-!8$�.$�2$M�29 !� '#$��#$��!,-!�2�8-$-/$82!�3��-!2,�3�($�� �� 	.�$,�8 -�,.�#.�
��
 ��
�

·  �,� 8$8-!���"�8�-��8/33��-!2,�3�($�� �� 	.� �!--!� �� .$8'�8 $0$�,!� .!$�.$4!#8$�/-!,-$��-#��$-!� /,�8$8-!��� .$�
-�(��� 	.��#!�.!#���,-!,,!�!�.$�8$8-!�$�.$�#�22�3-�� .�-$� �.!$�.�-$�.$�"�8!�'!#�3�$.!,-$ $2�0$�,!�!�3��3 �2�3$0�
0�0$�,!�.!(3$��((!--$�,!33��8'�0$��
�,�8$8-!����. !(/�-��!,-!�8-#/--/#�-��I�$,�(#�.��.$�.! $,$#!�3�$. !,-$ $2�0$�,!�.!33��((!--��-#��$-!�$3�-�( �
�� 	.�29!�4$�I��''3$2�-���$3�3/�(��,!3�@/�3!�8$�-#�4 ����I�-#�,8$-�-��!�@/�,.��I��44!,/-��3�!4!,-��
�/22!88$4��!,-!�� �22��'�(,�-��.��/,��''�#-/,��82!3- ��.$�9�#.C�#!�! �8� -C�#!���8/''�#-���$3�8$8-!���
8�#;�$,�(#�.��.$�$, �#��#!�3�/-!,-!�#!3�-$4��!,-!�� .��(,$�'#�2!88��.$�"/8$,!88�29!�2�$,4�3(!�3�/-!,-!� �

·  	�-�(� ��
 �'#!4!.�,�� .$�"�8!� /,�� �!��#$�� ��&=�"$-�2� ,-!,!,-!� .�-$�2�.$ $2�-$�8!2�,.��3��8-�,.�#.� ��
�
(3�"�3�54!.$���#�(#� �����6��3���!��#$��2�,-!,/-� �8!#4!�8$����-!,!#!�"�88$�$�2�8-$�.!3�8$,(�3��-�(�2 9!�
��,�,�8'!2$�3$00�#!�3��2�.$ $2��8/�/,��'�#-$2�3�#!� 8/''37�29�$,�

·  	�-�(��--/�3�!,-!�.$8'�,$"$3$�8/3��!#2�-��9�,,��3�� '�88$"$3$-;�.$��"$3$-�#!�/,��.�''$�� /,0$�,!���3-#! ��33��
'# $,2$'�3!�  /,0$�,!� .$�$.!,-$ $2�0$�,!� !�3�2�3$00�0$� ,!�� �33�$,-!#,�� .!33��8-!88��-�(� '/M�!88!#!� '#!8!,- !�
�,29!�$3�2��'�,!,-!�/-$3$00�-��'!#�$�8$8-!�$�.$��,- $2�,-#�  �0$�,!�$,�'/,-��4!,.$-���	,�@/!8-����.��/, �
/,$2��8-#/�!,-���''3$2�-���3�'#�.�--��'/M�(!8-$#!�2 �,-!�'�#�,!��!,-!�./!��--$4$-;��	,�3-#!�$�-�(��� 	.�
#$'�#-�,�� /,�$.!,-$ $2�-$4��8!#$�3!�/,$4�2��#!($8-# �-�� .�3� '#�./--�#!�.!3�-�(� !� ,�,�'$F���.$ $2�"$3!�, !$�
.$4!#8$�,�.$�.!33�� $3$!#��� 	,�@/!8-�� ��.�� /,� �.!(/ �-��8$8-!��� .$�2�,-#�33��'!#�!--!#;� .$�$.!,-$ $ 2�#!�
$,!@/$4�2�"$3�!,-!�/,�-�(��#$($,�3!�.��/,��!4!,-/�3 �!,-!�2�'$�-��54!.$�'�#�(#� �����*����%6�

�,�-/--!�3!�-$'�3�($!� .$�-�(�8/''�#-�,��3�� .�''$��  /,0$�,!�8/� .!82#$--���3�/-!,-!�29!�4�(3$��8 #/--�# !�
!,-#��"!�3!�'�88$"$3$-;�.�4#;�82!(3$!#!�.!$�-�(�8'! 2$ $2$�29!�'!#�!--�,��!,-#��"!�3!� /,0$�,$�

·  ���3�($2��8/33��@/�3!�8$�"�8��$3�,!-C�#A���
(3�"�3� '#!4!.!� .!$�2��'$�"!,�.! $,$-$�,!$�@/�3$��!��#$00�#!�
3!�$, �#��0$�,$�� � --/�3�!,-!� !88�� �!--!� �� .$8'�8$0$ �,!� .!(3$�/-!,-$� 8�3��3��8'�0$��/-$3!� '!#�$3�,/�!#� �
8!#$�3!�2�.$ $2�-��,!3�-�(��� 	.�
�/--!�3!��3-#!�$, �#��0$�,$�8$��(($/,(�,����3$4!33� �.$�8$8-!���$, �#��-$4� �!�'�88�,��!88!#!�82��"$�-$�-#��
$�.$4!#8$�'�#-,!#�2���!#2$�3$�-#��$-!�$3���-�#!�.$� #$2!#2��!�82��"$��.�-$���
 	��54!.$���#�(#� ����+6�

·  � (($�!8$8-!�($;�/,�$, #�8-#/--/#��8� -C�#!���
 	���' !,�8�/#2!��!88��(#�-/$-��!,-!� ��.$8'�8$0$�,!�.!33!�
�0$!,.!�8/3�8$-��� 9--'�))CCC� �88-#�A��#()!'2$8) �

·  	3�4�3�#!��(($/,-��.!3�,!-C�#A�I�@/!33��29!�'!#�!-- !�.$�#$2�8-#/$#!�3��8-�#$��.!33��((!--��.�33��#$($, !� $,��
�3� '/,-��$,�2/$�3�/-!,-!�#$29$!.!�3!�$, �#��0$�,$� ' �88�,.�� �--#�4!#8��-/--$�(3$�8-!'�$,-!#�!.$�58!�� �4 4$��
�!,-!��3!�$, �#��0$�,$�8�,��#!8!� .$8'�,$"$3$�.�$�.$ 4!#8$�$,-!#�!.$�#$6�� 
$M�,�,�#�''#!8!,-��8�3��$� '#� �
2!88$�3�($8-$2$�.!$�'#�.�--$����'/M�!88!#!�'�#-!�$, -!(#�,-!�.$�@/�38$�8$�'#�2!88���0$!,.�3!�

·  � --/�3�!,-!�$3�2�.$2!���"�##!�8/$�'#�.�--$�.!4!�!88 !#!�2��/,@/!���,-!,/-��'!#29J�9��/,�� /,0$�,!�.$�
"�2A/'�5$,�@/�,-��#!'3$2��$,�29$�#��3!�$, �#��0$�,$ �2�,-!,/-!�,!3�-�(��� 	.6��!.�$,�3-#!�' !#29J�,�,�-/--$�
(3$��--�#$�.!33��8/''37�29�$,�8�#�,,���.�--!#�,,��8 $�/3-�,!��!,-!�3��-!2,�3�($���� 	.�

·  ��/-$3$00��.$�/,�-�( �8/�/,�8$,(�3��'#�.�--���8'!2$� 3�!,-!�8!�.$� �82$���3-�� �'/M� �#,$#!�/-$3$�$, �#�� 0$�,$�
��3$4!33��.$���#A!-$,(�4!#8��$3�23$!,-!�  $,�3!��$, �--$��@/!8-�/3-$���'�-#!""!��$�'/-�,.��$3�2�.$2!�/, $4�2��
.!3�-�(� ��
�$,�/,�8$-�� �.�9�2�5"�8�-��8/3�8$8-!��� � �
 	�6��2�,�82!#!�-/--��3��8-�#$��.!33��((!--�� �2@/$ �
8-�-��!.�$�'�88�(($��--#�4!#8��3�� $3$!#��

·  � --!,0$�,!��33��'#$4�27P��!�8$�$,8!#$82!�/,�-�(�8/3 ���.!,-#��$3�'#�.�--��29!�#�(($/,(!�$�2�,8/��-�#$� $,��
3$��@/!8-$�/3-$�$�.!4 �,��!88!#,!�"!,!�$, �#��-$�
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2.1 Le strutture numeriche GS1 
	3��$8-!���.$�$.!,-$ $2�0$�,!����� �#,$82!�/,��8!#$ !�.$�29$�4$�'!#�$.!,-$ $2�#!�8$,(�3!�#! !#!,0!� �/,$ -;�$�"�33�� �
/,$-;�3�($8-$29!��"!,$���#!,.!#!��3/�(9$�!� /,0$�,$ ��
 
�� ���(�'#0&'��"&� ��! ,��$,0 ".�
	,� ��"$-�� ���� -/--!�3!� /,$-;�2���!#2$�3$�58$,(�3��# ! !#!,0���2�33�� �� '�33!-6� !�8�,��$.!,-$ $2�-!�2�,�$ 3���	
�
5�3�"�3��#�.!�	-!��
/�"!#6���44!#��/,$-;�8/33!�@/�3 $�I�'�88$"$3!�#!2/'!#�#!�$, �#��0$�,$�'#!.! $,$-!�� /-$3$�'!#�
-/--!�3!��'!#�0$�,$�2���!#2$�3$��29!�'�88�,��!88!#! ��#.$,�-!��'#!00�-!�!� �--/#�-!��
	3���	
�I�$3�2�.$2!�������3�#���88!(,�-��29!�,!�(�# �,-$82!�3�$.!,-$ $2�0$�,!�/,$4�2���--#�4!#8��/,��.! 33!�@/�-�
-#��8-#/--/#!�,/�!#$29!�8�--��#$'�#-�-!��
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	3� �3�"�3�	,.$4$./�3��88!-� 	.!,-$ $!#�5�	�	6���44!# �� 
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2.2 Tag Data Standard  
���8-�,.�#.���
 Ô �I�/,�8$8-!��� .$�,/�!#�0$�,!� ��&=�"$-�29!� �#,$82!� /,�/,$2��,/�!#��$.!,-$ $2�-$4�� �� �=B�
�$3$�,$�.$��0$!,.!���(,/,��.!33!�@/�3$��4#;���.$8'� 8$0$�,!��=��$3$�,$�.$�2�-!(�#$!�!�=B��$3$�#.$�.$�,/ �!#$�8!#$�3$�
'!#�2$�82/,��2�-!(�#$��.$� '#�.�--����.��(,$�2�.$2!� ��
 Ô �8�,�� �88�2$�-!�3!�$, �#��0$�,$�8/3� '#�.�--���3!�2� �
#�--!#$8-$29!��$3�'#�./--�#!�!�$3�'#!00���
�!#�'�-!#�/-$3$00�#!�$�2�.$2$�����($;��88!(,�-$�'!# �3�$.!,-$ $2�0$�,!�.!33!�'#�'#$!�/,$-;�2���!#2$�3$� !�3�($8-$29!� �
3��0$!,.��.�4#;�8�--�82#$4!#!�3���
 (3�"�3�-#��$-!�/ ,��.!33!��#(�,$00�0$�,$����)��
 (3�"�3�,!3���,.��5$, �	-�3$�� �
	,.$2�.��2#6�,!3�'�!8!�,!3�@/�3!�3��0$!,.��9��8!.!� 3!(�3!��
	�G��(� .�-��8-�,.�#.8H�8�,��3!�8'!2$ $29!�-!2,$29!� 29!�.$82$'3$,�,��3��8-#/--/#�� ,/�!#$2��.!$�2�.$2$�� ��
 Ô �
5,/�!#$�"$,�#$���&=�"$-6���
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	3�2�.$2!���
 Ô �I�2��'�8-��2��!�8!(/!��

·  @ &� " ��$.!,-$ $2��3/,(9!00���-$'���8-#/--/#��!�4!#8$�,!� ��
 Ô K�
·  ��'! "� �&'$ ��2�,8!,-!� /,��3!--/#�� !  $2�2!)!  $2$!,-!� .!$�-�(� ��
 Ô �$,�@/�,-�� .$82#$�$,��-#��$�3$4!33$�

.$�$�"�33�(($�)2�, !0$�,��!,-��5!8��'!#�!--!��3�#!� .!#�.$�.$82#$�$,�#!�$3���	
�.!33�/,$-;�2�,8/��-��
#!�.�3���	
�.!33�/,$-;�$�"�33�6K�

·  �&"!�!�#��� $,.$2�� $3� '/,-�� .!33�� 8-#/--/#�� ,/�!#$2�� ,!3� @/�3!� -!#�$,�� $3� '#! $88�� ���� �0$!,.�3!�
52��'�,7 �'#! $O6�!.�$,$0$��$3�2�.$2!�#! !#!,0��5$-! ��#! !#!,2!6K�

·  ����,&�&/ " ��$,.$4$./��3��0$!,.��29!�$.!,-$ $2��3!�/,$-;�2���! #2$�3$��$�8!#4$0$�!�$�3/�(9$�!� /,0$�,$K�
·  �0A �!��'&-- ��$.!,-$ $2��3��-$'�3�($��.$�#! !#!,0��53��8-�2A�A! !'$,(�/,$-6K�
·  	 "�&'��$,0 " ��$.!,-$ $2��3��8$,(�3��/,$-;�5'�33!-)2�#-�,!)'#�.� --�6��
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1 23 3 4 65 7 1 2 3 54
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Company Prefix
Trade Item 
Reference

EPC Manager Number Trade Item 
Reference

0000000123456

Serial Number

GTIN

1 2 3 4 65 7 1 2 3 54 6

EPC 8
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0000000123456

Serial Number

GTIN

1 2 3 4 65 7 1 2 3 54 6

EPC 8

GTIN

1 23 3 4 65 7 1 2 3 54

H
ea

de
r

Company Prefix
Trade Item 
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EPC Manager Number Trade Item 
Reference

0000000123456

Serial Number
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1 2 3 4 65 71 2 3 4 65 7 1 2 3 54 6
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2.3 EPCglobal Inc. ÔÔÔÔ  
��
 (3�"�3�	,2 Ô ��?�$,-�4!,-/#!�8!,0��82�'��.$�3/2#�� �,.�-�� .�3� �� � � ��84$3/''�� !� ��,-$!,!�3�$,8$!�!� .$�8-�,�
.�#.�(3�"�3$��33��"�8!�.!3� /,0$�,��!,-��.!33���
(3 �"�3�
!-C�#A Ô �!�(/$.��3��.�0$�,!�.!33!�8/!�2��'�,!,-$��
�!#�'�#-�#!��4 �,-$�3��8/�� �$88$�,!����
(3�"�3�	,2 Ô �8$��44�3!�.!3�3�4�#��.$�(#/''$�.$�!8'!#-$�5�0$!,.! �/-!,-$�!�
 �#,$-�#$� .$� -!2,�3�($!6�29!�4�3�,-�#$��!,-!� 2�,-#$ "/$82�,�� �33�� 84$3/''�� .!$� '#�-�2�33$� .$� 2��/,$2�0$ �,!� !�
.!33!�$,-!# �22!�.!3�8$8-!�����
(3�"�3�
!-C�#A Ô ��
� �3$4!33�� ��,.$�3!�3!� �#(�,$00�0$�,$���
(3�"�3�,�0$ �,�3$�5$,� 	-�3$�� 	,.$2�.��2# * 6�2��#.$,�,��3�� .$  /8$�,!� !.�
$�'3!�!,-�0$�,!� .!(3$�8-�,.�#.� ��
 Ô �!.�$3� '#�2!88��.$�8�--�82#$0$�,!� �$� 8!#4$0$�.$���
 (3�"�3�.!33!� �0$!,.!�
/-!,-$�!�.!$� �#,$-�#$�.$�-!2,�3�($!���

                                                 
2Organismo internazionale che coordina la di ffusione e la corretta implementazione dello standard GS1 in più di 
100 paesi. Indicod-Ecr si propone di perseguire la diffusione degli strumenti di raccordo tecnico tra industria e 
distribuzione secondo le speci fiche elaborate a livello internazionale da GS1. 
3 Indicod-Ecr è una associazione di categoria senza scopo di lucro che raggruppa 33mila aziende industriali e 
distributive operanti nel settore dei beni di largo consumo, su base volontaria. 

Esempio SGTIN 96  
 
Company prefix a 9 decimali: i 96 bit sono partizionati come segue: 
 

Segment2 Bit Digit Binary Note 

Header 8  00110000 FISSO 

Filter Value 3  011 
FISSO (=single ship-
ping/consumer trade 

item) 

Partition 3  011 FISSO = prefisso 
aziendale a 9 digit 

Company Pre-
fix 

30 Da 6 a 12 101111111000101000110101111011 

Assegnato da Indi-
cod, da 6 a 12 digit 
(CompanY prefix + 
Item reference = 13 
digit) – es. 9 digit 

Item Refer-
ence 14 Da 7 a 1 00000001111011 

Da 7 a 1 digit (Com-
panY prefix + Item 

reference = 13 digit) – 
es. 4 digit 

Serial Number 38 12 00000000000000000000000000000000000001 Esempio 1 

 
Il numero finale è composto dalla somma (in sequenza) di: 
  

Header Filter Value Partition Company Prefix 
00110000. 011. 011. 101111111000101000110101111011. 

 
Item Reference Serial Number 

00000001111011. 00000000000000000000000000000000000001 
 
I punti “.” Servono solo come ausilio visivo, ovvero la somma di tutto = 96 bit 
 
�!#� /3-!#$�#$� $, �#��0$�,$�� 4$8$-�-!� $3� 8$-�� C!"� .$ � $,.$2�.� http://indicod-ecr.it/prodottiservizi/gs1-
epcglobal/epcglobal-networktm/�
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	3�2�,2!--��.$���
(3�"�3�
!-C�#A Ô �!�3��8-�,.�#.���
 Ô �8�,��8-�-$�84$3/''�-$��.�33��� /-��	��
 !,-!#��/,�$8 -$-/-��
.$� #$2!#2�� .!3� ��88�29/8!--8� 	,8-$-/-!� � � �!29,�3�( 7�5��	���6� 2�,� +� 3�"�#�-�#$� $,� �3-#!--�,-!� /,$4!#8$ -;� ,!3�
��,.���
�!� /,0$�,$����$,$8-#�-$4!�.!33��� /-��	��
 !,-!#�8�, ��/  $2$�3�!,-!�-!#�$,�-!�,!3��%%*��!�3!��--$4$-;�. $�#$2!#2��
8�,��8-�-!�-#�8 !#$-!��$�3�"�#�-�#$�� /-��	���
��
 (3�"�3�	,2� Ô �2�,-$,/����2�33�"�#�#!�!���8'�,8�#$00�#!�$�3�"�#�- �#$�� /-��	��'!#��$(3$�#�#!�3��-!2,�3�($��,!3�
#$8'!--��.!33!�!8$(!,0!� �0$!,.�3$�.!(3$�/-!,-$��
�

2.4 ��! '' �!$&'��"#� "!C��# '��C�
�3� $,!�.$�(�#�,-$#!�29!�(3$�8-�,.�#.�.!33���
(3�"� 3�
!-C�#A Ô �8$�,���88�3/-��!,-!�#�7�3-7� #!!����
 (3�"�3�9��
.! $,$-�� /,�� 	,-!33!2-/�3� �#�'!#-7���3$27� ��2/$�.!4 �,�� �""3$(�-�#$��!,-!� �.!#$#!� -/--!� 3!� �0$!,.!� 5/-! ,-$� !�
 �#,$-�#$�.$�-!2,�3�($!6�29!�'�#-!2$'�,���$�(#/''$� .$�3�4�#��9�#.C�#!�!�8� -C�#! : �!��$��/8$,!88��2-$�,��#�/' 1���
� .!#!,.���33�	,-!33!2-/�3��#�'!#-7���3$27��3!��0$!, .!�8$�$�'!(,�,����,�,��8-�2�3�#!�3��.$  /8$�,!�.!33 !�8'!2$ $�
29!�-!2,$29!���
 (3�"�3��--#�4!#8��3�$�'�8$0$�,!�.!3 3��2@/$8-��.$�3$2!,0!���
	,��88!,0��.$�-�3!��22�#.�����
 (3�"�3�	,2�� Ô �,�,�8�#!""!�$,�(#�.��.$��88$2/#�#!���(3$�/-!,-$� $ ,�3$��3��'�88$"$3$�
-;�.$�/-$3$00�#!�3!�8'!2$ $29!���
 (3�"�3�8!,0��!88! #!��""3$(�-$��.��2@/$8-�#!�3$2!,0!)�/-�#$00�0$�,$�. �33!� �0$!,�
.!� �#,$-#$2$�.$�-!2,�3�($!���
����$88$�,!�.$���
(3�"�3�I�$,2�#�(($�#!�3��84$3/''� �.$�8'!2$ $29!�.!33����
 (3�"�3�
!-C�#A�#�7�3-7� #!! ��$,����
.��29!�3!��0$!,.!�/-!,-$�'�88�,��"!,! $2$�#!�.$�8-� ,.�#.�(3�"�3$�!.��'!#-$���
�

2.5 	��$" %%&��
��� 8-#/--/#�� .!33���
 (3�"�3� 
!-C�#A Ô � I� 8-�-�� 84$3/''�-�� '!#�(�#�,-$#!� /,� ��"$!,-!� $, �# ��-$4�� 8$2/#�� 8$��
�33�$,-!#,��29!� �33�!8-!#,�� .!33��0$!,.�� /-!,-!�� �! �  /,0$�,�3$-;� .$� 8$2/#!00�� 8�,��($;� '#!4$8-!� ,!33!� 8'!2$ $29!�
-!2,$29!� �3� $,!� .$�2�,2$3$�#!�3!� !8$(!,0!� .!(3$�/- !,-$�.$� '#�-!((!#!�$, �#��0$�,$�2�, $.!,0$�3$�!�3�� '�88$"$3$-;�
�  !#-��.�33���
 (3�"�3�
!-C�#A Ô �.$�82��"$�#!� !�#!2/'!#�#!�$, �#��0$�,$�#!3�-$4!��3 3!�-#�,8�0$�,$�2���!#2$�3$�
!��(3$��((!--$���4$�!,-�-$�,!33��8/''37�29�$,��
�

2.6 �"�)&�C�
����
 (3�"�3��/"3$2���3$27��-!!#$,(�
���$--!!�5���
6 �I�#!8'�,8�"$3!�.!33��.! $,$0$�,!�.!33!��--/�3$�3$, !!�(/$.��
8/33��'#$4�27�'!#�3���
 (3�"�3�
!-C�#A Ô���
� .��(($��!88!�'#!4!.�,��29!��

·  �(,$� '#�.�--��8/3�@/�3!�I� �''�8-�� /,�-�(���
 Ô �#$'�#-$�$3�3�(����
 Ô �8/33��2�, !0$�,!��'!#�$,.$2�#,!�
$,!@/$4�2�"$3�!,-!�3��'#!8!,0�K�

·  $3�2�,8/��-�#!�4!,(��$, �#��-��.!33!���.�3$-;�'!#�' #�2!.!#!��33��#$��0$�,!���.$8�"$3$-�0$�,!�.!$�-�( �
'#!8!,-$�8/$�'#�.�--$��2@/$8-�-$K��

·  -/--!�3!��0$!,.!��29!�/-$3$00�,��3��-!2,�3�($����	. �"�8�-��8/�8-�,.�#.���
 Ô ��2��/,$29$,���--#�4!#8��
/,��2��'�(,��.$�$, �#��0$�,!�3!�2�#�--!#$8-$29!�.!3 3��-!2,�3�($��!�$�8/�$�"!,! $2$K�

·  $3�-�(� ��
 Ô �,�,�#!($8-#$�.�-$� '!#8�,�3$����8�3-�,-��$�2�.$2$�. $�$.!,-$ $2�0$�,!� .!$� '#�.�--$�2�8$�2��!�
($;��44$!,!�2�,�3��--/�3!�2�.$2!���"�##!��

·  �--$4$-;�.$�!./2�0$�,!)$, �#��0$�,!�.!$�2�,8/��-�#$ �8/33��-!2,�3�($����
 �
�
����
 (3�"�3����
 �2�,-$,/�� ��3�4�#�#!� '!#� �(($�#,�#! �@/!8-!�3$,!!�(/$.��$,�2�, �#�$-;� �33!�,�#��-$4!�8/ 33��
'#$4�27��
�
�

                                                 
4  Gli Hardware Action Group sviluppano le speci fi che tecniche per le principali componenti hardware 
dell’EPCglobal NetworkÔ  (es. tags e lettori). I Software Action Group definiscono le speci fiche tecniche di  
sistema: l’Application Level Event; l’Object Naming Service; gli EPC Information Service, ecc. 
5 I Business Action Group sono composti da aziende della produzione e della distribuzione, che intendono uti-
lizzare la tecnologia EPCglobal NetworkÔ, con l’ obiettivo di identificare le esigenze aziendali e condividere 
business case per ottimizzare la supply chain. 
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2.7 �����/'#0&'�� !D#"<*����#,�#� �! ��9#��&, �!&'��
	3�8$8-!���$, �#��-$4����
 (3�"�3�
!-C�#A Ô �8$�"�8��8/33��'�88$"$3$-;�.$�$.!,-$ $2�#!�$,� ��.�� 8!�'3$2!�!.�!  $2��
2!�3!� �!#2$���4$�!,-�-!� ,!33��8/''37�29�$,� ��3$4!33 ��.$�'�33!-��2�33���  $,�� �33��8$,(�3�� /,$-;� .$�4!,. $-�� �3�2�,�
8/��-�#!�  $,�3!��E/!8-��4$8$�,!� I� �"$3$-�-�� .�33��8 8�2$�0$�,!� .!33�� -!2,�3�($�� �� 	.�2�,�3!�$, #�8-#/-- /#!� !8$�
8-!,-$�'!#�3!�2��/,$2�0$�,$�.$�#!-!�!�3Q�3!2-#�,$2� �#�./2-�
 �.! Ô =���
���4$8$�,!�.$���
(3�"�3�I�84$,2�3�-��.�33��-!2,�3�( $����$ �--$� �3��8-#/--/#��.!33����
 (3�"�3�
!-C�#A Ô �I�-�3!�'!#�
2/$�3��8/��$�'3!�!,-�0$�,!�,�,�.$'!,.!�,J�.��/,��'� #-$2�3�#!��  !#-��-!2,�3�($2���,J�.��/,��8'!2$ $2�� �0$!,�
.��  �#,$-#$2!�.$�-!2,�3�($�� !� '#!4!.!�3�� '�88$"$3$- ;� .$�/-$3$00�#!�@/�38$�8$��!00�� '!#�!--�� .$� �2@/$8$ #!�$�2�.$2$�
��
 Ô �29!�8�,���33��"�8!�.!3�8/�� /,0$�,��!,-���
	3�
!-C�#A�8$�2��'�,!�.$�2$,@/!�2��'�,!,-$� �,.��!, -�3$��

·  �3!2-#�,$2��#�./2-�
 �.! Ô ���
·  	���78-!��5-�(�!�#!�.!#���
 Ô 6���
·  ��
 Ô ��$..3!C�#!���
·  �$82�4!#7��!#4$2!8�5�
�6�
·  ��
 Ô �	, �#��-$�,��!#4$2!8�5��
 	�6��

�
�
�' �!"#�����"#�$�!��#� ÔÔÔÔ �
���3!2-#�,$2��#�./2-�
 �.!� I� /,��829!��� .$�,/�!#�0$� ,!� /,$4!#8�3!� '!#�3�$.!,-$ $2�0$�,!� .$�-/--$�(3$��( (!--$�
 $8$2$���4$�!,-�-$�,!33��8/''37�29�$,�-#��$-!�-!2,� 3�($���� 	.��
���8-#/--/#��8-�,.�#.�.!3�8$8-!���.$�$.!,-$ $2�0$�, !�2�,8$8-!�$,��

·  /,�2�.$2!���
 Ô �5����
 Ô �$.!,-$ $!#6��29!�$.!,-$ $2��$,���.��/,$4�2��!.�$,. $4$./�3!��(,$�8$,(�3���(�
(!--�K�

·  /,��$3-!#���3/!�29!�2�,8!,-!� /,��3!--/#�� !  $2�2!)!   $2$!,-!� .!$�-�(� ��
 Ô �$,�@/�,-�� .$82#$�$,��-#��$�
3$4!33$�.$�$�"�33�(($�)2�, !0$�,��!,-��5!8��2�,8!,- !��3�#!�.!#�.$�.$82#$�$,�#!�$3���	
 +�.!33�/,$-;�2�,�
8/��-�#!�.�3���	
�.!33�/,$-;�$�"�33�6��

�
�
���	C-! ,�
��� 	�� �78-!��� �44!#��$3�8$8-!��� .$� $.!,-$ $2�0$�,!� � I�"�8�-�� 8/$� -�( � �� 	���8/$�@/�3$�I� �!��#$00�-��$3�2�.$2!�
��
 Ô ���''3$2�-$��$�'�33!-��2�33$�!�8$,(�3!�#! !#!,0!�!. �$�#!�.!# ��
 
 
����� ÔÔÔÔ �����' D&" �
	3�3�7!#�.$�$,-!(#�0$�,!����$..3!C�#!��� 	.�I�3��8-# �-��.$��#29$-!--/#��-#��$�.!4$2!��� 	. B�!.�$�8$8-!�$�$, �#��-$4$�
!8$8-!,-$� �	3�8/��2��'$-��'#$,2$'�3!�I�#$2!4!#!�$�. �-$��� 	.�.�33!� �,-$��3$�!,-�,-$�5!8���� 	.�.!4$2!6� !.�$,-!(#�#!�
(3$�8-!88$�,!33!� �''3$2�0$�,$�!,-!#'#$8!�� �44!#��2� ,4!#-$#!�$�.�-$��� 	.�(#!00$�$,�$, �#��0$�,$�.$� '#�2 !88��(#�0$!�
�33��88�2$�0$�,$�.$�A!7�"/8$,!88�#/3!8���,�(#� $29! �!�-#�,8�0$�,$��$�.�-$��� 	.��
�
	3��$..3!C�#!�($�2��/,�#/�3�� �,.��!,-�3!�,!33!�8�3 /0$�,$��� 	��$,�@/�,-��'!#�!--!�.$��
·  #$2!4!#!�3!�8!(,�3�0$�,$�.�$�3!--�#$���	.�.$8-#$"/$ -$�,!33���0$!,.�K�
·  2�,-#�33�#!�3!�$, �#��0$�,$�#$2!4/-!�52�,�  /,0$�,$� .$� $3-#��� .$�!3$�$,�0$�,!� .!33!� 3!--/#!� ./'3$2�-!� � .$� �(�

(#!(�0$�,!�.!$�.�-$��!22�6K�
·  �!��#$00�#!�3!�$, �#��0$�,$�8/�.�-�"�8!��0$!,.�3!K�
·  !3�"�#�#!�3!�$, �#��0$�,$�#$2!4/-!���##$229!,.�,!�$ �2�,-!,/-$�2�,�3�($29!��''3$2�-$4!�3�2�3$��''/#!��( ($�#�

,�,.��$�8$8-!�$��''3$2�-$4$��0$!,.�3$��
�
�
                                                 
6 L’Electronic Product CodeÔ   è un codice che identifica in maniera univoca ed individuale ogni elemento della 
supply chain. 
7 Il termine Global Trade Item Number (GTIN) indica il codice GS1 assegnato alle unità consumatore, unità 
imballo (o trade unit) o unità logistiche ovvero a tutte le unità commerciali sulle quali è possibile recuperare 
informazioni predefinite, utili per tutte le operazioni commerciali. 
8 RFID device sono i lettori mobili, i  varchi, i lettori fissi, le stampanti. 
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 (3�"�3�
!-C�#A Ô��
�3$���
 	��.�-����44!#��3!�$, �#��0$�,$�#!($8-#�-!�$ ,�/,���
 	���8�,��8/..$4$8!�,!33!�8!(/!,-$�2�-!(�#$! ��

·  �-�-$2���-� ��$, �#��0$�,$�29!�,�,�2��"$�,�� ,!3�2�#8��.!33��4$- �� .!33!�#! !#!,0!�� ,��!�.!3� '#�.�--���
.$�!,8$�,$��.�-��.$�82�.!,0���,/�!#��.$�3�--���!22� �

·  �#�,8�2-$�,�3���-� ��$, �#��0$�,$�29!�2��"$�,��,!3�2�#8��.!33!�4$-��.! 33��#! !#!,0��$.!,-$ $2�-���@/�3$� �
3/�(��.$�2�,8!(,���!22��
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2.8 ���"����� ��0&- �� ��9$�%�#�&, �!#�
	3�8$8-!��� ��
(3�"�3�
!-C�#A Ô �2�,8!,-!�3Q$.!,-$ $2�0$�,!�$, �#!-!�-#��$-!�$3�8!#4 $0$�� �"?!2-� 
��$,(� �!#4$2!�
5� 
�6�� ��� 
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��5����$,� 
��!� �!#4$2!6�!�8/3 3��
"�8!� .!3�2�.$2!� ��
 Ô �#$2!4/-��53!--��8/3�-�(� .�3�#!�.!#6�� �#,$82!� �3�� $..3!C�#!�58� -C�#!� '!#�#�22�(3$!#!��
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	��� �44!#��
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3$�5��
 	�6�2�33!(�-$��3�V!"���(,$�4�3-��29!�3!��0$! ,.!�4 �##�,,��2�,8/3-�#!�$�.�-$��(($�#,�-$�'�-#�,,�� 2�33!(�#�
8$��$�.�-�"�8!�!� �8!�(3$��'!#�-�#$�8�,���"$3$-�-$� � (!8-$#!�.$#!--��!,-!��(,$�-$'��.$�2��"$��!,-��.!33! �$, �#���
0$�,$���
	, $,!�$3�3$,(/�(($��.$���#A/'�5�978$2�3���#A/'���, (/�(!�'!#�3��2��/,$2�0$�,!�-#��$-!�C!"6�I�/-$3$00�- ��'!#�
.!82#$4!#!�-/--$�$�.�-$�#!3�-$4$��$� '#�.�--$�@/�3$��.� !8!�'$��� ,/�!#$���
 Ô ���#�#$��2!#-$ $2�-���$.!,-$ $2�-$4��.!3�
3!--�#!�5��
 Ô �3!--�#!6��3��-!�'!#�-/#���,�,29J�3��'�8$0$�,!�.!3� 3!--�#!)#!�.!#�29!�9��$,4$�-��3��@/!#7�5$,-!#�
#�(�0$�,!6��	,�3-#!�� 	3� ����  /,(!� .��$,-!# �22$��-# ��$�3!--�#$�!�3!� �''3$2�0$�,$�29!�$,-!,.�,�� �22!.!# !� �$�.�-$�
��
 Ô �-#��$-!�3��#!-!��
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2.9 Sistemi di localizzazione e Privacy 
�3�-!#�$,!�.$�@/!8-��2�'$-�3��4$!,!�$,-#�.�--��@/!8 -��'�#�(#� ��'�$29J�-!2,�3�($��!�'#$4�27�-#�4�,��'$ F��22��
8$�,$�.$�2�, 3$--��29!�.$�2�,4!#(!,0���
	�8$8-!�$�.$�3�2�3$00�0$�,!��$,� '�#-$2�3�#!��'#�'#$ �� ��2�/8�� .!33��3�#�� �''3$2�"$3$-;� �$�,/�!#�8$�2��' $�.!33��4$-��
3�4�#�-$4��!�'/""3$2��.!33�$,.$4$./���'�,(�,��$,!4$ -�"$3�!,-!�3��@/!8-$�,!�8/33!�-!��-$29!�.$�8$2/#!00 ��!�#$8!#�
4�-!00��.!3�-#�--��!,-��.!$�.�-$�'!#8�,�3$��
��� '�88$"$3$-;� .$���,$-�#�#!��$, �--$��3��8'�8-��!, -�� .$� '!#8�,!�8/3� '�8-�� .$�3�4�#��2��!�$,� ��"$!,-$� '/""3$2$�
.!8-��,�,�'�29!�'!#'3!88$-;��
	�-$��#$� '$F� #!@/!,-$�3!(�-$��33�$�'$!(�� !� �33�� '# �(#!88$4��.$  /8$�,!� .!33!�-!2,�3�($!� .$�(!�3�2�3$0 0�0$�,!�#$�
(/�#.�,��$,�'#$���3/�(��3�$.!,-$ $2�"$3$-;�!�3��-#� 22$�"$3$-;��
�$�-!�!���(($�#�!,-!�/,���,2�-��#$8'!--��.!33��'#$4 �27�$,�2�8$�.$���,2�-��.$8�--$4�0$�,!�.!$�.$8'�8$-$ 4$��29!�
'�88�,��2�,-$,/�#!�$3���,$-�#�(($�� .!3�8�((!--�� �3� .$�  /�#$�.!33��#!�� '#!8-�"$3$-��� �/--�4$��"$8�(,��8 !�'#!�
2�,8$.!#�#!�29!�3!� !-$29!--!� �� 	.�'�88$4!�� /-$3$00� -!�(!,!#�3�!,-!� ,!$�8$8-!�$�.$�(!�3�2�3$00�0$�,!�� , �,�'�8�
8�,��!88!#!�3!--!���.$8-�,0��8/  $2$!,-!�'!#�#!�3$0 0�#!�/,�!  $2�2!� �0$�,!�.$�8�#4!(3$�,0���

�,�'�29$�-$��#$��$,�3-#!��8�,��3!(�-$��33��2�'�2$- ;�'#� $3�#!���44!#���33��'�88$"$3$-;�.$�2#!�#!�.!33 !�"�,29!�.�-$� �
'#!0$�8!�'!#�3!��,�3$8$�.$��!#2�-���2�,-!,!,-$�$, � #��0$�,$�8/$�2��'�#-��!,-$�#$3!4�-$�.�$�.$8'�8$-$4$ ��
�,�/3-!#$�#!��8'!--��#$(/�#.��3��8$2/#!00��.!3�-#�- -��!,-��.!$�.�-$�'!#8�,�3$��--#�4!#8��3!�-!2,�3�($! �
.$�3�2�3$00�0$�,!��
�3-$��� '#!�22/'�0$�,!�#$(/�#.��3�� �$,$�-/#$00�0$�,! � .$�2!#-$�.$8'�8$-$4$�29!�,!�2��'�#-�� /,�� .$  $2$3! �$,.$4$�
./�0$�,!��E/!8-��8$(,$ $2��29!�$3�-$��#!���(($�#!�# $(/�#.��@/!8-!�-!2,�3�($!�I�#�''#!8!,-�-��.�33��'�8 8$"$3$-;�
.$�!88!#!� ��,$-�#�-$�8!,0���4!#,!�3��2�,8�'!4 �3!00� ��
E/!8-$�"#!4$�2!,,$�8�,��8/  $2$!,-$� '!#�2��'#!,.!#! �@/�,-��8$��.!3$2�-��$3� '#�"3!��� .!33�� '#$4�27�2�,, !88��
�33��.$  /8$�,!�.$�@/!8-��-$'��.$�-!2,�3�($!��
	, �--$��3��@/!8-$�,!�.!3�-#�--��!,-��.!$�.�-$�'!#8 �,�3$��8!�,�,��''�#-/,��!,-!��  #�,-�-���'�-#!""!�2 �8-$-/$�
#!�3�/,$2���8-�2�3���33��3�#���.�0$�,!�$,�3�#(��82� 3����
	,�@/!8-��2�'$-�3��8$�4/�3!� �#,$#!�/,�@/�.#��8/(3$ ��8'!--$�(!,!#�3$�'#!4$8-$�.�33��,�#��-$4��4$(!,-!� $,�-!���.$�
-#�--��!,-��.!$�.�-$�'!#8�,�3$��
�,�"#!4!�2!,,��8�#;�  �--�� �,29!�8/$�#!2!,-$�-!,-�-$ 4$�.$�#!(�3�#$00�#!� �32/,!�-!2,�3�($!� /-$3$00�-!� .� $�8$8-!�$�
�����2��!��.�!8!�'$��3��-!2,�3�($����#�.$� #!@/!,0� ��
�/22!88$4��!,-!�8�#�,,��#$29$���-!�3!�,�#�!�(!,!#�3 $��#!3�-$4��!,-!��33���"$-���''3$2�-$4��3�($8-$2���
�

2.9.1 L’ordinamento comunitario 
	3�8!--�#!� .!33��(!�3�2�3$00�0$�,!�� ��2�/8�� .!3�8/� � .!2�33�� ��3-��#!2!,-!�� ,�,� I�$,@/�.#�"$3!�$,� /,�@/ �.#��
3!($83�-$4��8'!2$ $2���
�/--�4$���,�,�8-�,-!�$3�8!--�#!�2��'#!,.��-!2,�3�($ !��,2�#��$,� �8!�.$�8'!#$�!,-�0$�,!��I�8-�-���((!-- ��,!(3$�
/3-$�$�-!�'$�.$�'�#-$2�3�#!��--!,0$�,!��
�!� $�'3$2�0$�,$� .$� 2�#�--!#!� '!#8�,�3!� !� 8�2$�3!� $, 8$-!� $,� @/!8-!� -!2,�3�($!�� $, �--$�� 9�,,��  �--�� !�! #(!#!�
3�!8$(!,0��.$�/,�$,-!#4!,-��-!�'!8-$4��$,�@/!8-��8! --�#!��
���8-�-��'$F�4�3-!�8�--�3$,!�-��29!�/,��.!(/�-����. !33��,�#��-$4���4#!""!�'�-/-��#!(�3�#!�3�/-$3$00��. $�@/!8-$�
8$8-!�$�$,���.��29!�@/!8-$�,�,�#$8/3-$,��3!8$4$�'!# �3!�3$"!#-;�2$4$3$�!�'!#�$3�.$#$--���33��'#$4�27��
�,� ,/23!��.$�#!(�3!�"�8$3�#$� '�-#!""!��$,�3-#!�� ,�, �8�3��-/-!3�#!�$�.$#$--$� �,.��!,-�3$�.!33�� '!#8�,� �� ��� �33� �
8-!88��-!�'�� '/M� /,(!#!�.��4�3�,�� '!#�@/!8-!� ,/�4! �-!2,�3�($!��  �2!,.��.��3$,!!�(/$.�� '!#�/,��$,,�4 ��
0$�,!�8�8-!,$"$3!��
���,$�,!�!/#�'!��I�$,-!#4!,/-��8'!88��,!3�2�#8��.!( 3$�/3-$�$��,,$�$,���-!#$��.$�-#�--��!,-��.!$�.�-$�' !#8�,�3$�
�--#�4!#8��3!�-!2,�3�($!�.!33�$, �#��0$�,!�!�.!33�� 2��/,$2�0$�,!��
	3�'#$���8-#/�!,-��'!#� �#� #�,-!���@/!8-!�-!��-$29 !�I�#�''#!8!,-�-��.�33���$#!--$4��&1):=)
 ��8/33��'# �-!0$��
,!�.!$�.�-$�'!#8�,�3$�$,-!(#�-��8/22!88$4��!,-!�.�3 3���$#!--$4��&+)==)
 ��.!3��1�.$2!�"#!��&&+��
E/!8-!�.$#!--$4!� �#,$82�,��$�'#$,2$'$�(!,!#�3$�8/3 3��'#$4�27�!�8�,��8-�-!�#!2!'$-!��33�$,-!#,��.!3�,� 8-#��
�.$2!�
$,���-!#$��.$�'#�-!0$�,!�.!$�.�-$�'!#8�,�3$��

!3� �%%�� 8$�2��'$!� /,� /3-!#$�#!� '�88�� �4 �,-$�2�,�3� !��,�0$�,!� .!33�� �$#!--$4�� �%%�)1B)
 ��8/33�!3�"�#�0 $�,!�
.!$�.�-$�'!#8�,�3$�!�3��'#�-!0$�,!�.!33���#$4�27�,! 3�8!--�#!�.!33!�2��/,$2�0$�,$�!3!--#�,$29!��
�$����'!#M��,2�#��3�,-�,$�.��/,��#!(�3��!,-�0$�,!�8 '!2$ $2��8/33!�-!2,�3�($!������
��3��3!�-!2,�3�($!��� 	.�$,�'�#-$2�3�#!�8�,��8-�-!�� ((!--��.�$,-!#!88!�/3-$���!,-!�.!33��
 ���$88$�,!�!/ #�'!��
29!��,!3�2�#8��.!3��%%=��9��-!,/-��2$,@/!�C�#A89�'� 2/$�9�,,��'�#-!2$'�-��!8'!#-$�!��'!#�-�#$�.!3�8!--� #!*&��
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���"$!--$4��.$�-�3$�$,2�,-#$�!#��3��8-!8/#��.$�/,�. �2/�!,-��29!�'�-!88!�$,-!(#�#!�3���$#!--$4���%%�)1B )
 ��#!3��
-$4��!,-!��33��-!2,�3�($���� 	.�!��3�8/��$�'�--��8/3 3��'#$4�27��
�!�$,.$2�0$�,$�!�!#8!�.�$�C�#A89�'�!4$.!,0$�,��3��, !2!88$-;�.$��.�--�#!�.!$�'#�(#���$�.$��/-�#!(�3��!, -��
0$�,!� .$82$'3$,�,-$�3�� ��-!#$�� �� '�#-$#!�.�33�� '#�( !--�0$�,!�2�8-#/0$�,!� .!(3$��''�#�-$��� 	.��	,�@/!8- ��--$2��8$�
$,8!#$82!�$3� '#�44!.$�!,-�� .!3�,�8-#�� ��#�,-!�5&��� #0�� �%%16��29!� �,�3$00!#!��� �!(3$��,!3�8!(/!,-!�8�- -��
'�#�(#� ���
�

2.9.2 l provvedimento del Garante (9 marzo 2005) 
	3�'#$���'�88���4 �,-$��#$8'!--���.�/,��#!(�3��!,-�0 $�,!�'$F�8'!2$ $2��8/33!�-!2,�3�($!�.$�3�2�3$00�0$� ,!�I�#�'�
'#!8!,-�-��.�3�'#�44!.$�!,-��.!3���#�,-!�$,���-!#$� �.$�/-$3$00��.!33!�G!-$29!--!�$,-!33$(!,-$H�5��	.6��
���82�'��.!3� '#�44!.$�!,-��� !��,�-��$3�&� ��#0�� �%%1 ��I�@/!33��.$��  #$#!�.!33!�3$,!!�(/$.�� '!#�/,�$�'$ !(��
.!33!�-!2,�3�($!���#�.$� #!@/!,0��,!3�#$8'!--��.!$� '#$,2$'$�.!--�-$�.�3�
 �.$2!�!��$,�'�#-$2�3�#!��.!33 !�3$"!#-;� �.!$�
.$#$--$� �,.��!,-�3$�!�.!33��.$(,$-;�.!(3$�$,-!#!88 �-$��
	3���#�,-!�./,@/!����(�#�,0$��.!(3$�$,-!#!88�-$�'#! 82#$4!��32/,!�'#$�!��$8/#!�29!�.!4 �,��!88!#!��''#�, -�-!�
.��2�3�#��29!�8$��44�3(�,�� .$�-!2,$29!� �,.�-!�8/33 �� �� 	.K�G2$M���,29!� �3� $,!� .$�2�,8!,-$#!� �.� �'!#�- �#$�!�
'#�./--�#$�.$�'#!.$8'�##!�.$8'�8$-$4$��  !#-$�$,�2� , �#�$-;� �33��,�#��-$4��$,� ��-!#$��.$�-/-!3�� .!$�.� -$� '!#8�,��
3$H��
	3�#!(�3��!,-��./,@/!�#$29$�����32/,$�'#$,2$'$�.!-- �-$�.�3�
 �.$2!�!�3$�2�,-!8-/�3$00�� �33�$,-!#,��.$�8 $8-!�$�29!�
8 #/--$,��3��-!2,�3�($����#�.$� #!@/!,0���
��3$�'#$,2$'$�8�,���

�  	3�'#$,2$'$��.$�,!2!88$-;�
�  	3�'#$,2$'$��.$�3$2!$-;�
�  	3�'#$,2$'$��.$� $,�3$-;�!�@/�3$-;�
�  	3�'#$,2$'$��.$�'#�'�#0$�,�3$-;�
�  	3�'#$,2$'$��.$�.$(,$-;�

�
	3�'#�44!.$�!,-��#$29$����$,�3-#!�(3$��""3$(9$�!�3! �2�,.$0$�,$�.!3�-#�--��!,-��.!$�.�-$�'!#��!00��.$�
-!2,�3�($!��� 	.��E/!8-$�8�,���

�  � ""3$(��.$�$, �#��-$4��
�  
�,8!,8��

�
��,��#$29$���-$��$,�3-#!��(3$��""3$(9$���2�#$2��.!3 �-$-�3�#!�.!3�-#�--��!,-���

�  
�-$ $2�0$�,!� �3�(�#�,-!� .$� -#�--��!,-$�2�,2!#,!,-$ �.�-$�$,.$2�,-$�3�� '�8$0$�,!�(!�(#� $2��.$� '!#8�,!�
�.��((!--���44!#��!  !--/�-$�2�,�3��/8$3$��.$�8-#/� !,-$�!3!--#�,$2$�4�3-$���.! $,$#!�$3�'#� $3����3��' !#8�,��
3$-;�.!33�$,-!#!88�-�K�

�  � .�0$�,!�.!33!��$8/#!�.$�8$2/#!00�K�
�  �!3!0$�,!� .!$�8�((!--$� �/-�#$00�-$���2��'$!#!� �'!#� 0$�,!� .$�-#�--��!,-��8/33��"�8!� .$�2��'$-$� �88!�

(,�-$�!�.!33!�$8-#/0$�,$�$�'�#-$-!��
�

��#-$2�3�#!�$�'�#-�,0��9�,,��$, $,!�3!�.$8'�8$0$�,$ �#!3�-$4!��33���
�  �$8�--$4�0$�,!�!��33��#$��0$�,!�.!33!�!-$29!--!� �8! 2�,.��3!�@/�3$�3�$,-!#!88�-��.�4#!""!�'�-!#�#$�/�4! �

#!�(#�-/$-��!,-!� !� �(!4 �3�!,-!�3�!-$29!--�� �� 	.� �3� ���!,-�� .!33��2@/$8-��.!3� '#�.�--��8/�2/$�I� �'�
'�8-���

�  	�'$�,-��8�--�2/-�,!��.$� �$2#�29$'��G29!� '/M�!88!#! � ���!88��8�3��$,�2�8$�!22!0$�,�3$�� '!#�2��'#��
4 �-!�!�($/8-$ $2�-!� !8$(!,0!���-/-!3��.!33��8�3/-!� .!33!�'!#8�,!��$,�8-#!--���.!#!,0�� �3�'#$,2$'$��.$� '#��
'�#0$�,�3$-;��!�,!3�#$(�#�8��#$8'!--��.!33��.$(,$-; �.!33�$,-!#!88�-�H��

�
	3�-!8-��2��'3!-��.!3�'#�44!.$�!,-��'/M�!88!#!�2�,8 /3-�-����@/!8-��$,.$#$00���
9--'�))CCC�(�#�,-!'#$4�27�$-)(�#�,-!).�2�?8'<	�U��% &:&* ��
�

2.9.3 Il problema della privacy negli ambiti di app licazioni logistiche 
	,�@/!8-�� '�#�(#� ��8$�$,-!,.�,�� �,�3$00�#!� 3!� ��.� 3$-;� '!#�#!(�3��!,-�#!�3�� .$82$'3$,�� 8/3�-#�--��!,- �� .!$�
.�-$�'!#8�,�3$�,!33���"$-��.$��''3$2�0$�,$�3�($8-$2 9!��



� � � ���	
�
�� ��	
� �� �'��� �������������������� ������ � ��������������������������� �

 
��(����)��*+  

 

��3!��,�3$8$�.!4!�!88!#!�2�,.�--��.$8-$,(/!,.��$,$0 $�3�!,-!�(3$���"$-$�29!�,�,�'#!8/��,���32/,�-#�--�� !,-��
.!$�.�-$�'!#8�,�3$��'!#29J�'#�(!--�-$��3� $,!�.$�!  !--/�#!�$3�-#�22$��!,-��.$��((!--$�!�'#�.�--$��
�/--$�(3$��3-#$�$,4!2!�'#!8/��,��/,�-#�--��!,-��.!$ �.�-$�'!#8�,�3$�!�.$�2�,8!(/!,0��I�$�'�#-�,-!�8�--� 3$,!�#!�
(3$��""3$(9$�29!�.!4 �,��!88!#!�#$8'!--�-$��
�$�I�($;� '�#3�-�� .!3�#/�3��29!�3!�-!2,�3�($!� .$�3�2 �3$00�0$�,!� '�88�,�� �88/�!#!�$,�@/!8-�� '�#-$2�3�#!� 8!--�#!��

�,�8-�,-!� $3� ��,$-�#�(($�� .!$� ��(�00$,$� �44!,(�� -# ��$-!� 3��''�8$0$�,!� .$� -�(� �--$4$� 8/(3$� �88!--� 5'�3 3!--� �
2�##!33$�!3!4�-�#$��!226��8$� '�,!�/(/�3�!,-!�3��@/! 8-$�,!� .!3�2�,-#�33�� �� .$8-�,0�� .!$�3�4�#�-�#$�� �!� 8$�I� ��2��
,�82!,0��.$�@/�3!�.$'!,.!,-!�8-$��/-$3$00�,.��/,�'� #-$2�3�#!��88!-� ��33�#��$3�-#�22$��!,-��.!33��88!-- �!@/$4�##;�
�3� -#�22$��!,-�� .!3� .$'!,.!,-!� 8-!88��� � --#�4!#8�� 3 �� 3�2�3$00�0$�,!� .!(3$� �88!--�� $, �--$� I� ./,@/!� '�8 8$"$3!�
��,$-�#�#!� �� .$8-�,0�� �,29!� 3��'!#�-�� .!$� 3�4�#�-�# $�� �!2�,.�� 3�� 3!((!� $-�3$�,�� � $� .$8'�8$-$4$� .$� 2�,- #�33��
.!33��--$4$-;� .!$�3�4�#�-�#$� '�88�,�� !88!#!�$,8-�33 �-$�8�3-�,-�� '#!4$�� �22�#.��2�,�3!�#�''#!8!,-�,0!� 8 $,.�2�3$��
�0$!,.�3$��	,���,2�,0��.$�@/!8-��8$�I�.$� #�,-!��.� /,��4$�3�0$�,!�.!33���#$4�27��
�

2.10  Wi-Fi e salute 
���#(�,$00�0$�,!���,.$�3!�'!#�3����,$-;�5VD�6�9��'/ ""3$2�-��/,�.�2/�!,-��.�3�-$-�3��G
 ��'$�!3!--#���(, !�
-$2$�!�8�3/-!�'/""3$2�H�29!��  #�,-��$�#$829$�.!3�V $��$�!�.!33!��3-#!��,.!���
���VD��-/--�4$���  !#���$,�@/!8-��.�2/�!,-��29!�,�, �2�I�/,��'#�4��#!�3!�.!(3$�!  !--$�,�2$4$�.!3�V$��$ �8/33��
8�3/-!�.!33��'�'�3�0$�,!�29!�4$4!�4$2$,����@/!8-!�# !-$���
�!2�,.��$�#$8/3-�-$�.!33��8-/.$�� '/""3$2�-�� �� ��(($ ��.!3� �%%=��GW$3� 8�3�� !  !--�� .!$�2��'$�!3!--#���(, !-$2$���
#�.$� #!@/!,0��,�-�-��I�8-�-��/,��/�!,-��.!33��-!�' !#�-/#��2�#'�#!���3!(�-��'!#M��33�!8'�8$0$�,!���2�� '$�.$�
$,-!,8$-;���3-��!3!4�-���29!�,�,�8�,��#!'3$2�-$�.�3 3�$,./8-#$����3$4!33��2���!#2$�3!H��
	,� 	-�3$���$3� �$,$8-!#�� .!33�� ��3/-!�9�� �44$�-�� '#! 88��$3�
 !,-#�� 
�0$�,�3!� .$�
�,-#�33��.!33!� ��3�--$! �5
 
�6��$3�
'#�(!--��X��3/-!�!�2��'$�!3!--#���(,!-$2$�5
 � �����6 X��	3�'#�(!--��.�33��./#�-��-#$!,,�3!�I�#!�3$00�-�� .�33Q	8-$�
-/-�� �/'!#$�#!�.$���,$-;� !.�9��2��!� �"$!--$4��3Q$8- $-/0$�,!� '#!88��$3�
 
�� .$�/,��8-#/--/#�� '!#�4�3/-�# !�$�.�-$�
82$!,-$ $2$��3��8-$���.!$�#$829$�8�,$-�#$�!�3Q$.�,!��$, �#��0$�,!��$�2$--�.$,$��-#��$-!�'/""3$2�0$�,$� �
�
�!#���(($�#$�$, �#��0$�,$�8/33��#(��!,-���8$�2�,8$( 3$��3��3!--/#��.!33��33!(�-���� �3�3$,A��
9--'�))3!(O4�2��!#��$-)Y.�-$)3!(�1)3�4�#$)"�33!-)�% %+��)����)9-�3)��)�33!(�-��9-�Z�%&,� ��
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3 � ��#,�#� �!�����$��-�-! ,&������

3.1 Introduzione 
	3�-!#�$,!� �� 	.�5��.$���#!@/!,27�	.!,-$ $2�-$�,6��  !#$82!� �.� /,��-!2,�3�($��29!� '!#�!--!� .$� �2@/$8$#! � �/-��
��-$2��!,-!�.�-$�'!#�3�$.!,-$ $2�0$�,!�.$��((!--$�! �'!#8�,!��33�$,-!#,��.$�/,�8$8-!���$, �#��-$2��8!,0 ��3� �/8$3$� �
.$�/,��'!#�-�#!�/��,���
���#�.$��$.!,-$ $2�0$�,!�,�,�I�/,��8�3��-!2,�3�($�� ����8$�2��'�,!�.$�/,�4!,-�(3$��.$�'�88$"$3$��''3$2� 0$�,$�29!�
8'�0$�,��.�33��#!(�3��!,-�0$�,!�.!(3$��22!88$��33�$ .!,-$ $2�0$�,!�.!33!��!#2$��
��/-$3$00��.$�/,��8�3/0$�,!�-!2,�3�($2����#�.$�� #! @/!,0��2�,8!,-!�.$�#$2�,�82!#!�/,��'3/#�3$-;�.$��(( !--$�2�,�
-!�'�#�,!��!,-!�� ,�,�#$29$!.!�3��4$8$"$3$-;� �--$2�� .!33!� !-$29!--!�529!�@/$,.$�'�88�,��4!,$#!�3!--!� �, 29!�8!�
'�8-!��33�$,-!#,��.!(3$�$�"�33$�.!$�'#�.�--$6��I��! ,��8!,8$"$3!��33��4!3�2$-;�.$�-#�,8$0$�,!�.!33��((! --��#$8'!--���3�
3!--�#!� 5'!#29J�,�,� .!4!� !88!#!� �2@/$8$-�� /,�� $���( $,!�  !#��� ��� $,4!2!� 4$!,!�#$2!4/-�� /,� 8!(,�3!� 29!�
'#�'�(��$,��#$�6��
�

3.2 L’architettura di un sistema RFId 

!33!�8/!�3$,!!� !88!,0$�3$�/,�8$8-!����� 	.�I�829!�� -$00�"$3!�$,�./!�(#�,.$�8�--�8$8-!�$�$3�2/$�#/�3��I �#$8'!--$�
4��!,-!�@/!33��.$�#!'!#$#!�!.�!3�"�#�#!�$�.�-$�#!3� -$4$��33��$.!,-$ $2�0$�,!��/-���-$2��.!$�'#�.�--$�� �
	3�8$8-!��� .$� �2@/$8$0$�,!� .!$�.�-$�I�2�8-$-/$-�� .� � /,�#$2!-#�8�!--$-�#!�5#!�.!#���-#�,82!$4!#6�!� .�� / ,�-�(�5��
-#�,8'�,.!#6�2�33�2�-��8/33Q/,$-;�3�($8-$2��.��$.!, -$ $2�#!��$,�(#�.�� .$�2��/,$2�#!�-#��3�#��2�,�3��/8 $3$��.$��,�
-!,,!�82��"$�,.�8$�8!(,�3$���./3�-$���#�.$� #!@/!,0 �K���	.�@/$,.$�,�,�9��3�!8$(!,0��.$��""$,�#!� $8$2� �!,-!�
�3� '#�.�--�� /,�3!--�#!� �--$2��52��!�8/22!.!� ,!3�2�8 �� .!$�"�#�2�.!6�� �!#�@/�,-��#$(/�#.��3�!3�"�#�0$�,! � .!$�
.�-$�I�,!2!88�#$�� �4!#!�'$�--� �#�!�8� -C�#!�.!.$2� -!� �33��#�22�3-��!.��33��(!8-$�,!�.!33!�$, �#��0$�, $�'#�4!�
,$!,-$�.�33!�$,-!##�(�0$�,$�.!$�-�(��
�
�

�
��/$"&����-�; ,&����9$�%�#�&, �!#����$��-�-! ,&���� ��

�
�
	3���(�I�$3�2��'�,!,-!�29!���''3$2�-���.�/,��((!--� ����.�/,��'!#8�,���2�,8!,-!�3��8/��$.!,-$ $2�0$�,!� 8!,0��
�32/,�2�33!(��!,-�� ��2�,-�--�� .$#!--���-#��$-!� 3Q$, 4$��.$�/,�8!(,�3!�#�.$�� !4!,-/�3�!,-!�$,�#$8'�8-�� � .� /,�
2���,.��#$2!4/-��.��/,��8-�0$�,!�#!��-���
	,-!#��!,-!�$3�-�(� I�2��'�8-��.�� ./!� !3!�!,-$� �,.� �!,-�3$��3��,-!,,�� !�$3�29$'�� ��,-!,/-$��88$!�!� .�� /,�
8/''�#-�� $8$2��5.!--��$,3�76�.$'!,.!,-!�.��.�4!�4! ##;�2�33�2�-��!�$,�29!���.��8�#;�$�'$!(�-��$3�-�(�� �



� � � ���	
�
�� ��	
� �� �'��� �������������������� ������ � ��������������������������� �

 
��(��*�)��*+  

 

���$�'�#-�,-!� ,�-�#!�29!� �  $,29J� '�88�� �44!,$#!�3� �2��/,$2�0$�,!�-#��-�(� !� �,-!,,���@/!8-$�.!4 �,�� !88 !#!�
8$,-�,$00�-$��33�� 8-!88�� #!@/!,0��� 
!3�2�8�� .!3�-� (�@/!8-�� !@/$3$"#$��I� ��3-��  #�($3!��"�8-��$, �--$� �,29!�8�3��
�''�##!�$3�-�(�8/�/,��8/'!# $2$!��!-�33$2��'!#�8'�8 -�#!�-�3!� #!@/!,0��!�.$� �--��#!,.!#!�$3�-�(�$33!( ($"$3!��
�!� �,-!,,!��8�,�� �3$�!,-�-!�� �.� !3!4�-��(/�.�(,��� ! � .!4�,��$33/�$,�#!�2�,�$3�3�#��8!(,�3!� /,��#!($�,!� .$�
8'�0$��8/  $2$!,-!�!,-!� ��'$��.��$,(3�"�#!�3!�.$�!, 8$�,$�.!33�/,$-;�3�($8-$2��.��-#�22$�#!��	3�3�#��.$ �!,8$�,��
�!,-�� I� 8/"�#.$,�-�� �33�� '�#-$2�3�#!� �''3$2�0$�,!� . �� 84�3(!#!�� 2�,� '�#-$2�3�#!�#$ !#$�!,-�� �3� 4�3/�!� . !33��
#!($�,!�.$�8'�0$��.��$##�.$�#!�2�3�8!(,�3!�!.��33�� .$8-�,0��-#���,-!,,��!�-�(��	,�(!,!#�3!�$3� �82$��. $�#�.$�0$��
,!�.$�@/!8-!��,-!,,!�I�829!��-$00�"$3!�2��!�/,�2�,� ���'$��+%>�8$��$,�4!#-$2�3!�29!�$,��#$00�,-�3!��
�
�

�

�
��/$"&�2��-�-! ,&������ �!�9��&%�#� �&�"&��#�9" 1$ �%&�(����.�

�
�

3.3 Possibili classificazioni dei sistemi RFId 
�,��2�#�--!#$8-$2����3-��$�'�#-�,-!�'!#�$�8$8-!�$�� � 	.�I�3� �3$�!,-�0$�,!�.!3�-�(�!�$,�"�8!���@/!8-��2# $-!#$��8$�
'�88�,��$.!,-$ $2�#!�-#!� ��$(3$!�.$�-#�,8'�,.!#��

·  !&/� �&--�)� �� ,�,� '�88$!.�,�� /,��3$�!,-�0$�,!� '#�'#$���-/--��3� � '�-!,0��#$29$!8-�� '!#�3!� �'!#�0$�,$�
.��84�3(!#!�I�!#�(�-��.�3�2��'��!3!--#���(,!-$2��!� !88��.�33��,-!,,��.!3�#!�.!#K�

·  !&/� - ,��&!!�)� ��$,2�#'�#�,��/,��"�--!#$��$3�2/$�2��'$-��I��3$�!,- �#!�8�3��!,-!�$3��$2#�'#�2!88�#!��
,�,�$3���./3��.$�#$2!-#�8�$88$�,!�.!3�8!(,�3!K�

·  !&/�&!!�)� ��'�88$!.�,��/,��8�#(!,-!�.$��3$�!,-�0$�,!�'#�'#$�� !�8�,��.�-�-$�.$�/,�-#�8�!--$-�#!�'#��
'#$����"�#.���./,@/!�8�,��$,�(#�.��.$�-#�8�!--!#!�$ 3�8!(,�3!��,29!�8!�,�,�8�,��$,-!##�(�-$�.�3�#!��
.!#�53!��3-#!�./!�-$'�3�($!�.$�-�(�$,4!2!� /,0$�,�, ��8�3��@/�,.��8�,��$��!#8!�,!3�2��'��.$�$,-!##��
(�0$�,!�.!3�3!--�#!6��

�
	,�(!,!#�3!�$�-�(�8/''�#-�,�� '#�2!./#!�.$��,-$2�33$ 8$�,!��@/$,.$�./!� ��'$F�-�(�� '/#�-#�4�,.�8$�,!33��0 �,�� .$�
$,-!##�(�0$�,!�.!3�3!--�#!�,!33��8-!88��-!�'���,�,� $,-!# !#$82�,��3�/,��2�,�3��3-#��!.��(,/,��.$�!88$� '/M�!88!�
#!�$,.$#$00�-��8!3!--$4��!,-!�.�3�3!--�#!��
�
�3-#!� �3�2�,2!--�� .$�$.!,-$ $2�0$�,!��3!�-!2,�3�($! � .$�#�.$� #!@/!,0��8/''�#-�,�� �,29!�@/!33��.$�G3�2� 3$00�0$��
,!H�.!$�8$,(�3$��((!--$��
�!�-!2,�3�($!� �--/�3�!,-!� .$8'�,$"$3$� '!#� �"$3$-�#! �$� '#�2!88$�.$�$.!,-$ $2�0$�,!� !)��3�2�3$00�0$�,!�8 �,��� �����
V$��$&���$(�!! �%���3-#��V$.!���,. �� �!.��� 	.��
                                                 
9 www.wi-fi.org – WI-FI Alliance 
10 www.zigbee.org – Zigbee Alliance 
11 www.uwbforum.org – Ultra Wide Band Forum 
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� (,$� -!2,�3�($��9�� 2�#�--!#$8-$29!� '!2/3$�#$� '!#�@/ �,-�� 2�,2!#,!� 3!� 2�#�--!#$8-$29!� .$� 2�8-��� �22/#�-! 00�� !�
2�'!#-/#�� .!3�8$8-!��� .$�3�2�3$00�0$�,!� !�@/$,.$��2 2�##!�2�,�82!#3�� '!# !--��!,-!� '!#�2�3�#3��,!33!�!8 $(!,0!�
8'!2$ $29!��
�
�

�
��/$"&�3��! ��#'#/� �&��#�9"#�!#�

�
�

�

��!�8$�'/M�!4$,2!#!�29$�#��!,-!�.!33���$(/#��'#!2! .!,-!��29!�#$�88/�!�3!�2�#�--!#$8-$29!�$,�-!#�$,$�. $��22/�
#�-!00��,!33��3�2�3$00�0$�,!� .!33!�4�#$!�-!2,�3�($! �� �.� /,�� ��(($�#!�2�'!#-/#�� .!3�8!(,�3!�2�##$8'�,.! � /,��
8!�'#!��$,�#!�'#!2$8$�,!�.!33��3�2�3$00�0$�,!��
�
��.!33$�.$� /,0$�,��!,-��� '#!2$8$�,!��2�,8/��� !,!#( !-$2��!�2�8-�� .�$�'3!�!,-�0$�,!�#!,.�,�� /,��-!2,�3� �
($��'$F����!,���.�--���33��''3$2�0$�,!�$,�/,�.�-��� �"$!,-!��	,���3-$�2�8$� �8�'#�--/--��$,���"$!,-$�2�, �!8$(!,�
0!� !-!#�(!,!!�8$� '/M�#$2�##!#!� �33�$,-!(#�0$�,!�-#� � '$F�-!2,�3�($!��E/!8-�� I�#!8�� '�88$"$3!�.�33�/-$3$ 00��.$��$.�
.3!C�#! �� ��8� -C�#!�29!�2�,8!,-�,��.$�/-$3$00�#!�-!2,�3�($!� .$4!#8!����.$�(!8-$#3!�2�,�/,�/,$2��'$�--� �#����
�
�$�8!(/$-��4!##�,,���!88$���2�, #�,-��$�.$4!#8$�8$8 -!�$��

                                                 
12 Il termine middleware è una caratterizzazione generica per tutti quei programmi che fanno da collante tra altri 
programmi e tecnologie diverse, facendo in modo che le varie applicazioni possano comunicare. 
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.!$�-�(�

��2�3$00�0$�,!�
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-;�.!3�#$2!4$-�#!�

��	.�'�88$4��
5��2�3$00�0$�,!6�

��(�'�88$4$�
�D��

�,�-�(�-#�8�!--!�$3�8/��
	��@/�,.��!,-#��,!3�

2��'��.$�!�$88$�,!�.$�
8$8-!���.$��--$4�0$�,!�

	,�'#!8!,0��.$�/,�
8$8-!���.$��--$4�0$��

,!�

�����2�� $,����
�%%���.�3�8$8-!���

#$2!4!,-!�

��88��2�8-��
.!$�-�(�

�3-��2�8-��.!3�
8$8-!���.$�

�--$4�0$�,!�)�
#$2!4!,-!�

RFId atti vo Tag atti vi RF Il tag emette in continuo il 
suo ID e viene l ocalizzato 

dal ricevitore nel suo 
campo 

Zona di ricezione dei 
ricevitori 

Da 1 cm fino a 
100 m dal ricevi-

tore 

Robustezza 
segnale 

Bassa preci-
sione, alto 

costo dei tag 

UWB Tag atti vi UWB Il tag emette in continuo: 
almeno 3 ricevitori misu-

rano la differenza di 
tempo 

Zona di copertura di 
3/4 ricevitori 

Da 10 cm fino a 
50 cm 

Resistenza 
alle rifles-

sioni 
(multipath) 

Normatica EU 
definitita 

ZigBee Tag atti vi 
ZigBee 

Triangolazione reciproco 
tra Tag (rete mesh) con 

almeno 4 tag in posizione 
nota 

Zone dove al meno 4 
tag in posizione fissa 
possono vedere tag 

mobili 

Da 50 cm a 1 m Semplicità, 
estendibilità 

Affinar e veloci-
tà trasmissione 

e meshing 

�&0 ''&�����#�9"#�!#�9"&�����) "-��-�-! ,�����'#�&' �%%&%�#� ����#// ! !��
�
�

3.4 Criteri di selezione di un sistema RFId 
	�2#$-!#$�.$�82!3-��.$�/,�8$8-!����� 	.�8$�"�8�,��8/ ��32/,!�2�#�--!#$8-$29!� $8$29!�.!3�-�(���
�
�33��/�!,-�#!� .!33�� #!@/!,0��$,�3-#!�� �/�!,-�� �.� ! 8!�'$��3��@/�,-$-;� .$�$, �#��0$�,!�-#�8 !#$"$3!�,!3 3�/,$-;�
.$�-!�'���@/$,.$�2#!82!�$3�,/�!#��.$�-�(�29!�8$�'�8 8�,��3!((!#!��2��!�'/#!�2#!82!�3��4!3�2$-;�2�,�2/$� /,�-�(�
'/M�!,-#�#!� !.� /82$#!�.�3�2��'�� .!3�#!�.!#�!.�$, $, !� �/�!,-�� �,29!�3�� .$8-�,0�� .$�3!--/#��� '�$29J��2�� !�
.!--���8$�'�88��.��8$8-!�$��.��22�''$��!,-����(,!-$ 2����8$8-!�$��.��22�''$��!,-��!3!--#$2����
�
	3�(#�.�� .$�8$2/#!00��.!33�� '#�'#$�� �''3$2�0$�,!�$� '�,!�8!4!#!�#$ 3!88$�,$��-!2,�3�($!� �D��$,�"�2A82�- -!#$,(�
8�,��$�'3$2$-��!,-!� �!,��8$2/#!� '!#29J� '!#�!--�,��3 !--/#!� �� .$8-�,0���@/$,.$�.$�8�3$-��$,4�3�,-�#$!K�8 $8-!�$�
�� � ���D��,!2!88$-�,�� /,�� '#�88$�$-;� .$�3!--/#��-�3! � .��#$29$!.!#!�$,4!2!�3��4 �3�,-�#$!-;� .!33�/-!,-!� ' !#�-�3!�
�'!#�0$�,!���$�-#�--��'!#M�.$�$,.$2�0$�,$�4�3$.!�'! #�-�(�'�88$4$K��.�!8!�'$���3��-!2,�3�($��
�
 ��2�,�3 ��@/�3!�8$�
!  !--/�,�� �,29!� �$2#��'�(��!,-$��9�� /,�!3!4�-�� !8$ (!,0�� .$�8$2/#!00�� ���3�4�#�� �� ��:1� �D0K�$3�-�(�$,� @/!�
8-��2�8��I�'!#M�8!�$�--$4��!�#$8'�,.!�2�,�/,��'�-!, 0��"�88$88$���-�3!�.��(�#�,-$#!�3��8�3��3!--/#��$,� '#�88$�
�$-;�� �3-#!-/--��3��8$2/#!00��I�  �#,$-�� .��-!2,$29! �.$�2#$--�(#� $��$,-!#,!� �3�29$'�29!�I�@/$,.$���3-� �'$F�2���
'3!88��.$�@/!33$�29!�8$�-#�4�,��8/�,�#��3$�-�(�'�88 $4$���
�
�$�8�3$-��2#$--�(#� �#!���2�.$ $2�#!�$�.�-$�$�'3$2� �/,�,!2!88�#$���/�!,-��.!33����3!�.$�$, �#��0$�,!�. ��-#�8 !#$�
#!�.��-�(���#!�.!#��2�,�/,��/�!,-��.!$�-!�'$�.$�3!- -/#�)82#$--/#�K�'!#�@/!8-����-$4���$,�@/!8-$�2�8$�� 8$�/8�,��
8$8-!�$��� �$2#��,.!�29!�(�#�,-$82�,�� !3!4�-$�"$-�#� -!�� \�$�'�#-�,-!�2�,8$.!#�#!�$�2��'$�.$�$,-!# !#!,0 �� !3!-�
-#���(,!-$2���(!,!#�-$��.� !8!�'$��.�$� ��229$,�#$�$, ./8-#$�3$�� 	,�-�3$�2�8$�2�,4$!,!� /-$3$00�#!�8$8-!�$��� �$2#��
�,.!���!,��8!,8$"$3$���@/!8-��(!,!#!�.$�.$8-/#"$�-$ '$2��!,-!���"�88�� #!@/!,0����
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�32/,!��''3$2�0$�,$�.!$�8$8-!�$��� 	.�$�'�,(�,��'�#- $2�3�#$�#!@/$8$-$�.$�8$2/#!00�� �@/�3$�$.!,-$ $2�0$�,!�!�2#$--��
(#� $��.!$�.�-$��
!3�2�8��$,�2/$�3��22!88���3�8$8-! ���8$��3$�$-�-����'�29$�!3!�!,-$�3��'#�"�"$3$-;�.$�  �38$ $2�0$�,!�
.!$�.�-$�I� ��3-��"�88��@/$,.$�8$�'/M�/-$3$00�#!�/,� 8$8-!���.$�8$2/#!00��3�C�!,.���
�

!3�2�8��$,�2/$�3��22!88�� �3�8$8-!���8$��.$8'�,$"$3 !� �.� /,��4 �8-�� '3�-!���2��!� ,!3�2�8�� .!$�"$(3$!--$� '!#�$3�-#��
8'�#-�� '/""3$2���3�� '#�"�"$3$-;� .$� �38$ $2�0$�,!� I � ��3-�� !3!4�-�� ./,@/!�I� ,!2!88�#$��/-$3$00�#!�-�(�9 $(9�!,.�
2�,�'#�2!./#!�.$�$.!,-$ $2�0$�,!�!�2#$--�(#� $��.!$ �.�-$� �* �

                                                 
13 Un primo strumento per garantire sicurezza e privacy è quello di ridurre le distanze di lettura, così da imporre 
una volontarietà dell’utente nelle operazioni di lettura/scrittura (si pensi al ticketing, ma anche a sistemi di ulti-
ma generazioni come l’NFC e il mondo dei micro pagamenti). 
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4 ��9&!!#"�� �' ��" -!&%�#������$��-�-! ,&������

	,�@/�38$�8$��--$4$-;� �� '#�2!88�� �'!#�-$4��$,�2/$�8 $�$,-!#4$!,!� '!#� '#�(!--�#!� /,�� .!-!#�$,�-��G8$-/�0 $�,!� .$�
3!--/#�H�5$.!,-$ $2�0$�,!� .$�/,�2�33��8/� /,��3$,!�� '#�./--$4���$.!,-$ $2�0$�,!� .$�/,��2!33��.$�8-�22�( ($��$,� /,�
��(�00$,���!22�W6�I�$, �--$�'�88$"$3!�$,.$4$./�#!�/ ,���'$��8!-�.$�4�#$�"$3$�5,�,�8�3��-!2,�3�($29!6�3� �2/$�#!(��
3�0$�,!�!.�$,-!#�0$�,!�I�.!-!#�$,�,-!��$� $,$�.!33� ���88$�$00�0$�,!�.!33!�'#!8-�0$�,$�2��'3!88$4!�.!3� 8$8-!���
�� 	.��
�

� � � � ��� �
�
	3�2��'3!88$4��.!$� �--�#$�'/M�!88!#!��((#!(�-��$,� @/�--#��2�-!(�#$!�.$�8!(/$-��.!82#$--!� �: �
�

4.1 I fattori tecnologici  
��,��#!3�-$4$��33��2�#�--!#$8-$29!�!��33!�'!# �#��, 2!�.!33�$, #�8-#/--/#�� 9�#.C�#! �!� 8� -C�#! �2�,8$.!#�-��'!#�3��
'#�(!--�0$�,!�.!3�8$8-!����� 	.�@/�3$��
�
&.  !&/��

-   �#����.$�!,8$�,$�!���-!#$�3!�.!3�G2$#2/$-�H�5�,-!, ,��.!3�-�(6�
-  ��-!#$�3!�.!3�(/82$��'#�-!--$4��5!8��-�(�'!#��!-�33 �6�
-  8!,8$"$3$-;��33�$,-!# !#!,0��5!8� �(#�.��.$�4$2$,�,0 ��-#��-�()8�4#�''�,$"$3$-;6�
-  8!,8$-$4$-7�5�$,$���!,!#($��,!2!88�#$���3�-�(�'!#�$.!,-$ $2�#! �$3�8!(,�3!�.!3�#!�.!#��'#�2!88�#!�$�.�-$�!�

$,4$�#!�/,��#$8'�8-�6�
�

�

�
�
�
0.  " &� "�

-  3$4!33��.!33��'�-!,0��!�!88��
-  ��.�3$-;�.$�2�,-#�33��.!33!��,-!,,!�$,�-#�8�$88$�,! )#$2!0$�,!�
-  8!,8$-$4$-7��33��#$2!0$�,!�.!3�8!(,�3!�5 8!,8$-$4$-76�
-  '!# �#��,2!��3(�#$-���.$��,-$2�33$8$�,!�5 8$,(/3�-$�,6 �

                                                 
14 Si invita a visionare i report presenti sul sito Indicod : http://indicod-ecr.it/prodottiservizi/gs1-epcglobal/epc-
lab-i-report/�
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�
�
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�

�
�
�
�

�.  &�! �� ��
-  -$'��.$�'�3�#$00�0$�,!�5!8��3$,!�#!��2$#2�3�#!6�
-  (/�.�(,��5G��'3$ $2�0$�,!�.!3�8!(,�3!�$##�.$�-�H6�
-  .$�(#�����.$�$##�.$�0$�,!�5G�,(�3��.$�$##�.$�0$�,!� ,!33��8'�0$�H6�
�
�

� �
�
�
�

�.  �&)��
-  3/,(9!00��!�'!#.$-��3$,!�#!�5G4�3�#!�.$��--!,/�0$�, !�.!3�8!(,�3!H6�
-  '!#.$-!�.�4/-!���($/,0$�,$��2�,,!--�#$�!.��.�--�-�# $�

�
�
�

�
�
�
�
�
 .  �&�&' �����#,$���&%�#� ��

-  -�88��.�!##�#!�,!33��2��/,$2�0$�,!�-�(��,-!,,��5�,- !,,��2�33!(�-���3�#!�.!#6�
�
�

4.2 I fattori di prodotto 
��,��#!3�-$4$��33!�2�#�--!#$8-$29!�.!33��((!--�� .�� $.!,-$ $2�#!�8/3�@/�3!�4$!,!� �''3$2�-��$3�-�(� !�29! � '�88�,��
��.$ $2�#!�,�-!4�3�!,-!�3!�'!# �#��,2!�.$�3!--/#��. !3�8$8-!���'#�(!--�-���
�
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�
�
&.  �,0&''#��"�,&"�#�
�

-  �!#2!�3�($� ��2�#�--!#$8-$29!�29$�$2�� $8$29!�$,-#$,8!29!� �3� '#�.�--��2�,-!,/-�� ,!33��8$,(�3�� /,$-;�2�,�
8/��-�#!��5!8��3$@/$.� �1 ��8!22���.!,8���!3!--#$2��!,-!�#!�--$4� �= 6�

�
-  '�2A�($,( ��2�#�--!#$8-$29!�29$�$2�� $8$29!�.!33��8-#/--/#��. !33�$�"�33��$,�-!#�$,$�.$���-!#$�3!�2�8-$-/!,-!�

5!8�� '3�8-$2���"�#�--�3�� �!-�33$2�6�� .$�8/'!# $2$!� 5!8�� �2�##/(�-���3$82$�6�� .$� �#���5!8��#!(�3�#!��2 /#4$3$�
,!�6�!�.$�!,8$�,!�

�
�
0.  �,0&''#�- �#��&"�#�(#�,$'!� �'#.�
�

-  '�2A�($,( ��2�#�--!#$8-$29!�29$�$2�� $8$29!�.!33��8-#/--/#��. !33�$�"�33��$,�-!#�$,$�.$���-!#$�3!�2�8-$-/!,-!�
5!8��2�#-�,!�� �#.!33��$,�'3�8-$2�6��.$�8/'!# $2$!� 5!8� ��2�##/(�-���3$82$�6� �.$� �#���5!8� �#!(�3�#!��2 /#4$3$,!�
�6�!�.$�!,8$�,!�

�
-  ��.�3$-;� .$��33!8-$�!,-� �� ,/�!#�8$-;� .!(3$�$�"�33$� '#$��#$�5 !8� �2�$,2$.!,0� �2�,�3�/,$-;�2�,8/��-�#!��

 �#.!33�� �/3-$'3�6�� .$8'�8$0$�,!�� �#$!,-��!,-���8-� "$3$-;��4 �3/�!� �22/'�-��5.!-!#�$,��3�� .$8-�,0�� .�33 !�
8/'!# $2$!�$,-!#,!�.$�/,�2�33�6�

�
�
�.  �,0&''#�! "%�&"�#�(#�� "��'�!"&-�#"!#.�
�

-  -$'�3�($�� .$��88!- ��2�#�--!#$8-$29!�29$�$2�� $8$29!�5!8��"�,2�3!� .$�3 !(,���#�33��!-�33$2���2�88!--��$,� '3��
8-$2�6��8/'!# $2$!�5!8��.!,8$-;���(3$���!-�33$2�6��  �#���5!8��#!(�3�#!��29$/8�6��.$�!,8$�,$�

�
-  '�2A�($,( ��2�#�--!#$8-$29!�29$�$2�� $8$29!�.!33��44�3($�!,-� �5!8�� $3��'3�8-$2�6�!�.!(3$�$�"�33$�8!2�,.�#$�

�
-  ��.�3$-;� .$��33!8-$�!,-� �� ,/�!#�8$-;� .$��88!-�5!8�� '�33!-� �/3-$8-#�-�6�� ,/� !#�8$-;� .$�$�"�33$�8!2�,.�#$��

.$8'�8$0$�,!���#$!,-��!,-���8-�"$3$-;��
�

�

4.3 I fattori di processo 
��,�� #!3�-$4$� �33!� 2�#�--!#$8-$29!� .$�  /,0$�,��!,-� � .!3� '#�2!88�� 2�,8$.!#�-�� !� �33�$,-!#�0$�,!� 2�,� 3!� 82!3-!�
-!2,�3�($29!��
�
�6  -$'��.$�'#�2!88��5!8��-#�22$�"$3$-;�'#�./0$�,!��2�, -#�33��8'!.$0$�,$6�
�
�

� � �
�
�
�

                                                 
�1  Trattandosi di tecnologia UHF passiva i tag risentono particolarmente della presenza di liquidi ad alto conte-
nuto d’acqua poiché assorbe e disturba il segnale RF (per maggiori dettagli si rimanda alla parte II – La tecno-
logia RFId in standard EPC ). 
�=  Ci si riferisce a sostanze chimiche ionizzabili (es. detersivo, acqua distillata, ecc.). 
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"6 ��.�3$-;�.$�$.!,-$ $2�0$�,!�5!8�� ��,/�3!��4!$2�3�#! ��$,�-#�83�0$�,!��$,�#�-�0$�,!6�
26 �
�

����� � �� �
�
�

�
.6 -$'�3�($��.$�$.!,-$ $2�0$�,!�5!8��8$,(�3���((!--��� �$,8$!�!�.$��((!--$6�
�
�

�
�
�

�
!6  �!00��.$�-#�8'�#-��5!8��'!#8�,��� �#���!�-$'��.$�4! $2�3�6�
�
�

�� � � � �
�
�
�
 6 4!3�2$-;��4!#8��5!8��'#$�����88��'#�.�--��!�'�$���8 8��4!$2�3�6�!�.$#!0$�,!�.!33��4 �,0��!,-��5!8��-�(�4 !#�

8���,-!,,����,-!,,��4!#8��-�(6�
�
�

�
� �
�
�
�
� � �
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�
(6 (#�.��.$��/-���0$�,!�.!3�'#�2!88��!�.$�#$8'!--��.!3 3!�'#�2!./#!�5!8��2�##!33$8-���3$,!���/-���-$00�-�6 �
�

�

� � � �
�
�
�

4.4 I fattori di contesto 
��,��#!3�-$4$��33!�2�#�--!#$8-$29!�.!33���"$!,-!�$, �2/$�4$!,!�'#�(!--�-��$3�8$8-!����� 	.��
�
�6  !,-$-;�.!$� !,��!,$�.$�.$8-/#"��.�4/-$��33�$,-!#�0$ �,!�2�,�3���"$!,-!� $8$2��2$#2�8-�,-!����3-#$��((!- -$�$����

"$3$�5!8�� �/#$��8/'!# $2$��!-�33$29!����229$,�#$6�
�
"6 !,-$-;�.!$� !,��!,$�.$�.$8-/#"��.�4/-$��33�$,-!#�0$ �,!�2�,��3-#$��((!--$���"$3$�5!8��8/'!# $2$�!� �#29 !��!-�33$�

29!�.$�/,�2�##!33��-#�8'�#-�-�#!��'#!8!,0��.$��3-#$ �-�(�$,�'#�88$�$-;�.!3�'/,-��.$�3!--/#�6��
�
26 !,-$-;�.!$� !,��!,$�.$�.$8-/#"��.�4/-$��33��'#!8!,0 ��.$��3-#$��''�#�-$��� 	.����3-#$�.$8'�8$-$4$�!3!--# �,$2$�!�$-�

-!,-$��33��8-!88�� #!@/!,0� �+ �
�
�
�

�
�
�
�
�!((!,.��3�!3!,2�� .!$�.$4!#8$� �--�#$�2$�8$� '/M�#!, .!#!�2�,-��  �2$3�!,-!� .!33��2��'3!88$-;�$,�($�2�� !� @/$,.$�
.!33��,!2!88$-;�.$�2��'#!,.!#!�"!,!�$3�4�3�#!�.$�2$ �82/,� �--�#!�2�8��'!#�2�8����
�$�'/M� �#!�#$ !#$�!,-���3�8!(/!,-!�.$�(#�����2�/8� �!  !--��'!#�/,��4$8$�,!�2��'3!88$4���
�

                                                 
�+  Le frequenze tipiche di funzionamento nella banda UHF non sono le medesime a livello internazionale: ad 
esempio 865,6-867,6 MHz in Europa, 902-928 MHz in USA, 960 MHz in Giappone. 
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8!2�,.�#$�

	�"�33��
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	�"�33��
- !#0$�#$�

�$'�� .$�
'#�2!88�
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�$'�3�($�� .$�
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�!00 �� .$�
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!�.$#!0$�,!�
�4�,0��!,- �

�#�.��.$� �/- ���0$�,!�
!�#$8'!--��'#�2!./#!

�$8-/#"$�.��
$,-!#�0$�,!�2 �,�
�((!--$���"$3$

�$8-/#"$�.��
$,-!#�0$�,!�2 �,�
�((!--$�$���"$3$

�$8-/#"$�.��
$,-!# !#!,0��2�,�

�3-#$� .$8'�8$-$4$���

�
�

��/$"&�4����&/"&,,&��&$-&� 99 !!#�� '��#,�' --�)#� �  ��9&!!#"���
�

�
���$�'�#-�,-!�8�--�3$,!�#!�2��!�3��2��"$,�0$�,!��'' �#-/,��.$�@/!8-$� �--�#$�,�,�.!-!#�$,$�8�3��$3�3$4! 33��.!33!�
'!# �#��,2!�.!3�8$8-!����� 	.������,29!�$3�(#�.��.$� �  $.�"$3$-;�.!33!�8-!88!�5 !8��/,���"$!,-!�#$22��.$ �8/'!# $�
2$��!-�33$29!� '/M�2�/8�#!�$,8-�"$3$-;� ,!$�#$8/3-�-$ �.$�3!--/#�� .!$�-�(6��3�!,-$-;� .!33�$,4!8-$�!,-��$, �-!2,�3�($���
3�$�'�--��8/3�'#�2!88��!�@/$,.$�8/33��#(�,$00�0$�,! �.!33!��--$4$-;��
�

9$�#��!,-!� '$F�3��8$-/�0$�,!�#!�3!� .$� '�#-!,0�� !4$ .!,0$��#$($.$-;� ,!$�.$4!#8$� �--�#$�5!8�� .$  $2�3-; � ��2��"$�#!�
�32/,!�'#�2!./#!�,!3�3�4�#�6�-�,-����(($�#$�8�#�,,� ��,29!�$�2�8-$�.$�2��"$��!,-��.��8�8-!,!#!�'!#�#!�3 $00��
#!�/,��8�3/0$�,!�$3�'$F�'�88$"$3!��.!#!,-!��(3$��"$ !--$4$�.��#�(($/,(!#!��
�

4.5 Come si misurano le performance di lettura? 
�,�8$8-!��� �� 	.� '!#�!--!� .$�$.!,-$ $2�#!�/,�-�(� �'' 3$2�-�� �.� /,� �((!--�� ,/�!#�8!�4�3-!�$,� /,�$,-!#4�33 ��.$�
-!�'��.$'!,.!,-!�.�(3$�$8-�,-$�.$�$,(#!88�)/82$-��. !33��((!--��,!3).�3�2��'��!3!--#���(,!-$2��(!,!#�-� �.�33!�
�,-!,,!���3�2#!82!#!�.!33�� #!@/!,0��.$�3!--/#��5�� '�#$-;�.$�-!�'�6��/�!,-!#;�3��  $.�"$3$-;�.!33�$.!, -$ $2�0$�,!�
!�@/$,.$�3��"�,-;� .!33��8�3/0$�,!�2��'3!88$4��.$8!( ,�-���3��4 �#$�"$3!�.$�#$8'�8-��29!�2$� �#,$82!�@/!8 -!�$, �#�
��0$�,$�I�.! $,$-�� #!�.�#�-!�5��-�88��.$�3!--/#�6 ��
�
�$ !#$���2$��.� !8!�'$�� �3�2�8��#$'�#-�-�� ,!$�./!�(# � $2$�8!(/!,-$�$,�2/$�-#�--$����3��3!--/#�� .$�/,�$, 8$!�!� .$�
2�33$�52$#2��B%6��.$8'�8-$�8/�8-#�-$����(!,!$�.$�/, �'�33!-���,��#-$2�3��$,�#�-�0$�,!���
�
� � '�#-$#!�.�3�#!�.�#�-!�#!3�-$4�� ��2$�82/,�-�( �B �I�8-�-�� '�88$"$3!� 8$�� 8�'!#!�8!�-/--$�2�33$�#$8/3- �,��3!(($"$3$�!�
@/�,-!�4�3-!��8$��2��'#!,.!#!�8!�3��2�, $(/#�0$�,!� .!3�8$8-!���.$�3!--/#��I�8/  $2$!,-!�!,-!�!  $2�2!� 5-$'��.$�
�,-!,,!��,/�!#�8$-;��'�8$0$�,!�!�$,23$,�0$�,!��'�-! ,0���!22�6��
�

!3�2�8��8'!2$ $2����,�3$00�,.��$3�#!�.�#�-!�.$�2$� 82/,��8-#�-��54�3�#!��!.$��.!$�#!�.�#�-!�.$�-/--$�$ �2�33$��''�#�
-!,!,-$���/,��8-#�-�6�8$�'/M��88!#4�#!�2��!�3��.$8- #$"/0$�,!�.!33!�3!--/#!�-#��$�4�#$�8-#�-$��.�--�,.� �3��2�, $(/�

                                                 
�B  In questo esempio il read rate è misurato su una rotazione di circa 15 secondi. 
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$,� /,� '�33!-�$,�-#�,8$-��8�--�� /,� '�#-�3!� �� 	.�,�,� 8$��8/  $2$!,-!�� ��2�/8�� .$�/,��-#�''�� !3!4�-��4!3� 2$-;� .$�
-#�83�0$�,!�� ��#-$���� .�33�� 8!(/!,-!�#�''#!8!,-�0$� ,!� '!#�4$8/�3$00�#!�2��!�$3�2��'�� !3!--#���(,!-$2�� 8$�
!8-!,.��8/� /,��8'�0$��29!�,�,� I�.$� �--��8�3��  #�,- �3!� �33!� �,-!,,!�� 
$M�.!-!#�$,��29!�$�-�(�$,$0$!#�, ,�� �.�
!88!#!�$,4!8-$-$�.�3�2��'��@/�329!� �!-#�� '#$��� .$�# �(($/,(!#!�3!� �,-!,,!�� ���@/!33�$8-�,-!� !88$�.�4#�, ,��
,!2!88�#$��!,-!� #$8'�,.!#!� �3� 3!--�#!� $,� /,� -!�'�� $ , !#$�#!� �3� -!�'�� $�'$!(�-�� '!#� �--#�4!#8�#!� -/--�� $3�
2��'��!�2$M��2��!�I�$,-/$"$3!��.$'!,.!�.�3�4�3�#!�. $�4!3�2$-;�82!3-���
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2�#!�-/--$�$�-�(�5.$�2$#2�� :�8!2�,.$6�8$��'$F�29!�8 /  $2$!,-!�'!#�(�#�,-$#!�3��  $.�"$3$-;�.$�3!--/#�� #$29$!8-�� �
 �8��
,�,�'$F�4!#��,!3�2�8��4 !3�2!���
��""$���� @/$,.$� $,-!#4!,$#!� 8/33�� 8�3/0$�,!� -!2,�3� ($2�� �� 8/3� '#�2!88�<� �$'!,.!�� 3�� #$8'�8-�� '/M� !88!# !�
.$4!#8��.��2�8��� �2�8����$2/#��!,-!�@/!8-� �#$8/3-�- ��,�,�$�'3$2��29!�3��8�3/0$�,!�-!2,�3�($2��$,�8J�8$ ��$,��
.!(/�-�����-#!""!�4 !#$ $2�#8$�$3�2�8���$, �--$��29! �$3�8/'!#��!,-��.!33!�2#$-$2$-;�#$82�,-#�-!�8$�#�(( $/,(��2�,�/,�
$,-!#4!,-��8/3� '#�2!88���8!� '�88$"$3!�5�.� !8!�'$�� ' �,!,.��8!�'3$2!�!,-!� /,�3$�$-!� �33��4 !3�2$-;� ��88$� ��
2�,8!,-$-���33��'!#�-�#!���.!33!�'#�2!./#!�.��#$8'! --�#!6��!���"�88$88$���2�8-���
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5 ��-�-! �$�&�,#�&'�!:�#!!�,&' �� "��� �!�9��&" �/'�� #// !!�G�

 

�,� !8$8-!� /,�� '�8$0$�,!� .!3�-�(�G�--$��H�$,� �88�3/ -��� ���G($/8-�H�$,�#!3�0$�,!� �33!�2�#�--!#$8-$29!�. !$� �--�#$�
2�,8$.!#�-$��8$�,�� !88$�-!2,�3�($2$��.$� '#�.�--���. $� '#�2!88�� ��2�,-!8-/�3$�� �.� !8!�'$�� /,��'�8$0$�,!� '�#-$2��
3�#�!,-!�  �4 �#!4 �3!� '!#�3�$.!,-$ $2�0$�,!� .$�/,�2�3 3��3/,(��/,��3$,!�� '#�./--$4�� ��$,� /,��--$4$-;� .$� ' $2A$,(� '��
-#!""!��..$#$--/#��.!-!#�$,�#!�82�#8$�#$8/3-�-$���3 $4!33��'�33!-��
�
E/$�.$�8!(/$-��8$� �#;�#$ !#$�!,-�� �3�2�33��� ���$� � !.!8$�$�2�,2!--$�8�,��8-�-$��''3$2�-$� 8$�� �33��"�-- !�29!� �33��
"�--$(3$���
�
�

5.1 La scelta del tag 
	�  �--�#$�.$� '#�.�--��$,2$.�,��  �#-!�!,-!�8/33�!,!# ($��$,2$.!,-!��2$�I�8/33��@/�,-$-;� .$�!,!#($�� .$8'� ,$"$3!� �3�
-�(�'!#��--$4�#!�$3�29$'�!�(3$��3-#$�8$8-!�$�$,-!#, $�.$��,�3$8$��!3�"�#�0$�,!�!�-#�8�$88$�,!�.!3�8!(,� 3!���
�

��!�I�,�-���$�'#$,2$'�3$�!  !--$�.$�'#�.�--��8/$�- �(�8�,��.$��88�#"$�!,-���.$�#$ 3!88$�,!�!�.$�.!-/,$ ,(�
�3�#$./#8$�.!33�!,!#($��.$8'�,$"$3!��3�-�(�.$�$,/$8 2�,��3!�2�'�2$-;�.$�#$8'�8-��� $,���.��,,/33�#8$�2� �'3!-��!,-!�
@/�3�#��3�!,!#($��,�,�#�(($/,(��$3�3$4! $33���$,$���,!2!88�#$��5 8!,8$-$4$-76���
�

$M�I�2�, !#��-��.�$�-!8-�.$�3!--/#��2�,.�--$�8/$�- �(�$,��#$��3$"!#���3��88!,0��.$�'#�.�--$�!�.$��3-#$ � �--�#$�.$8-/#�
"�,-$�,!33���"$!,-!�.!-!#�$,�,��'#!8-�0$�,$�.$�3!-- /#����3-��!3!4 �-!���3-#!�29!�8$�$3$��'!#�3�� ��(($�# �'�#-!�.!$�
��.!33$��
�
�!#�2��'#!,.!#!��!(3$��@/�,-��8$�,��2�,8$8-!,-$�3!� '!#.$-!�.$�'�-!,0��,!33!�.$4!#8!� �8$�.!33��2��/,$2 �0$�,!�
-�(��,-!,,��5!�@/$,.$� '!#29J�I� ,!2!88�#$�� !�!--!#!� /,�� '�-!,0�� .$� �V� '!#� �3$�!,-�#!� /,� -�(� '�88$4�6��2 $�
#$ !#$���� �33!�  $(/#!�8!(/!,-$�� 	,� '�#-$2�3�#!�$3�( #� $2�� .!82#$4!�2�,($/,-��!,-!�8$�� �8$��3��,.��!,-� � .!2#!�
82!,-!�.!33��'�-!,0��.$8'�,$"$3!�53$,!��4$�3�6��8$� �3!�'!#.$-!�.$�'�-!,0��$,�-!#�$,$�'!#2!,-/�3$�$,�2$ �82/,�� �8!�
#$8'!--���33��'�-!,0���,2�#��.$8'�,$"$3!�5"�##!�4!# -$2�3$6��
�
�
�
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��/$"&�6 �����&,��&���� � " ��!&�����#! �%&�� '��"#� - -#� ���!"&-,�--�# � �" �� %�#� �

�
�
	, �@/!8-� �8' !2$ $2� � !8!�'$� ��29!�8$�#$ !#$82!� �. � �3 2/, !� �$8/#!�2� ,. � --!�8/ � / , �' �33!-�2� �' �8-� � . �� /, �2! ,-$�
, �$� � .$�2�33$� .$� '#� . � --� �3$@/$.� � ' �#-$2�3�#�!,-!� . !,8� �� . !33�� ' � -!,0� � !� !88��5 �V U�** � . ��6�$, � ' �#-!,0� � �
8�3-�,-� �3� �%�%%%%%%%1^�5� �,V�& U��=%�. ��6��##$4 ���33��,-!, , ��#$2!4 !,-!���
� !�@/$,.$�$, �-!#�$,$��88�3/-$�3� �' !#.$-��.$�' � -!,0� � I�8�8-�,0$�3� !,-!�$�' / -�"$3!� �3�  �--�#!�.$8-�,0�� � $, �- !#�$,$�
#!3�-$4 $�8� , � �$,4 !2!�3����88��.$�'#� . � --� �!�.$�-�( � .$'�3� ��. �$,2$.!#!���( ($�#�!,-!��
\ � !4 $.!,-!�@/$,.$�3�$�' �#-�,0�� .$�$,.$4 $./ �#!� / , � -� ( �� -#��@/!33$� .$8' � ,$"$3$� , !3� � !#2�-� ��29!� , � , �8$�� 8�3� �$3�
�!, � �2�8-�8� �'�88$"$3!���� ��3�2� ,-!�' � � �
�

-  �. !( / �-� ��33� �8' !2$ $2� �'#� .� --� �. ��$. !,-$ $2�#!�' ! #�#$8!,-$#!��!, � �. !(3$�!  !--$�.$8-/#" �,-$�
-  G!  $2$!,-!H�$,�-!#�$,$�.$�!, !#($��$�'$!( �-��' !#�$3 � / ,0$� , ��!, -� �
-  G!  $2�2!H�$,�-!#� $,$�.$�!, !#($��2�' -�-��. �3�2� �' � � !3!--#� ��( , !-$2� �

�

�$'$2��!, -!� -�( �.$' �3� �8� , � �8/   $2$!,-$�' !#�!88!#!� $. !,-$ $2�-$�8/ �8$,( �3$�2�33$�.$�@/�8$�3� �-� -�3$-; �. !33! ��!#2!� �
3� ($!��.$4 !#8��!, -!�' !#�2�,-!8-$�'$F�2� �'3!88$��I�, !2!88�#$� �' / , -�#!���-�( �G� �,$.$#!0$� , �3$H���
�

�
��/$"&�J �� - ,������!&/�K�� �#'#L� �!&/�K# ,����"  %�# �&' �L�

                                                 
�&  1 Nanowatt, cioè 1 miliardesimo di watt. 
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5.2 La scelta della posizione del tag  
� � '� ��4 !#�2� �'#!8� �@/�3$�8� ,� �$�-�( �'$F�$. � , !$�!�3! �' � -!,0$�3$-;�.$�2$�82/, � ��3��"$!--$4 � �8/22!88$4 � �8 �#;�@/!33��
.$�$,.$4 $./ �#!��. �-!�3!�8' !2$ $29!�2�#�--!#$8-$29!� . !33�$�" �33� �. ��G-�(( �#!H�3��' �8$0$� , !�8/3�2�33� �'$ F��. �--� �' !#�
� ( ,$�-�( ��E /!8-�� �8!�I�' �#-$2�3�#�!,-!�$�' �#-�,-!� ��3-#!�29!�' !#�( �#�,-$#!�/ , ����( ($�#!��  $. �"$3$-;� .$�3!--/ �
#�� . !3�8$,( �3� �2�33� �� �,29!� ' !#�$,.$4 $./ �#!� '� -!,0$ �3$� �22�#($�!,-$� .$� '#�. � --� �� -!2,�3� ($2$� � � .$� '#�2 !88� � . ��
�. � --�#!�3/,(� �3��8/ ''37�29�$, �� ��3� �2� �'#!, . !,. ��@ /�3$�8� , � �3!�' � -!,0$�3$� '#�"3!��-$29!� I� ' �88$"$3!�$ , �- -$�
'#�' �##!�. !33!�8�3/0$� ,$�!  $2�2$���
�
� � ,� ���3-$�$�2#$-!#$�5'#$,2$' �3�!,-!�.$�'#� .� --�6�2 9!�' �88� ,� �$,  3/!,0�#!�3� �82!3-��.$�' �8$0$� , ��!, -� � . !3�-�( � �
�$�8!( /$-� �#$' �#-$��� �$�'$F�$�' �#-�,-$��
�

-  3!�2�#�-- !#$8-$29!�29$�$2� � $8$29!� . !3� ' / , -� � .$� �' ' 3$2�0$� , !�5�. � !8! �'$� � / , ��8/ ' !# $2$!� .$� � !-�33� �#$�
8' !--� � �. � / , �� .$�'3�8-$2��� / , ��8/ ' !# $2$!�$##!(�3�# !�#$8' !--� � �. � / , ��3$82$��� !22�6� !�3�!4 !,-/ �3!� .$8-� ,0� �
#!3�-$4 ��-�( �8/ ' !# $2$!�

-  3!�.$�!,8$� ,$�. !3�- �( �#$8' !--� ���@/!33!�. !33��8/ ' !#  $2$!�.$8' � ,$"$3!��
-  3�� �#���. !3�-�( �#$8' ! --� ���@/!33� �. !3�2�33� �8/33�� 0� , ��.$��' '3$2�0$� , !�5$3�-�( �. !4 !��. !#$#!�" !, !6�
-  3��.$8- �,0��#!3� -$4 ��-#��3��8/ ' !# $2$!�. !3�2�33� �!� $3�' �2A �($,()2� ,-!, / -� �. !33�$�" �33� �.$�3$4 !33� �$, ! #$�#!�
-  3��, !2!88$-;�.$�'#� -!( ( !#!�$3�-�( �. ��/#-$���8' �#-�0 $� ,$��2� , .$0$� ,$���"$!,-�3$��8-$3$��

�
�#$��� .$� �' '#�  �, .$#!�3!� .$4 !#8!� -!��-$29!� I� , !2!88 �#$� � . ! $,$#!� " !, !�2�8��8$�$,-!, . ��2�, � '�8$0$� , !� . ! 3� -�( �
8/3�2�33� ���88� �. !4 !�!88!#! �$, �--$�. ! $,$-� �$, � �� . � �/ ,$4�2� �, � , �8�3� �' !#�@/�,-� �#$(/ �#. ��$3�' / , -� �.$� �' '3$2��
0$� , !������,29!�$, �-!#�$,$�.$��#$!,-�� !, -� �#$8' !--� ��3�2�33� �, !3�' / , -� �82!3-� ��2$� I�3��#� -�0$� , !�. !3�- �( �#$8' !--� �
�� / , � �88!� '#$,2$' �3!� .$�#$ !#$�!,-� ��29!� ' !#�8!�'3$ 2$-;� ' /M� !88!#!� � �3��88!� �#$00� ,-�3!�R� .$� �4 �,0��!, -� � . !3�
' �33!-�� �3��88! �4 !#-$2�3!��
�
�

�#$!,-��!,-� �_�#$!,-��!,-��R

�&/ ���#'#

�#$!,-��!,-��(!,!#$2�

�&/ #,����" %�#�&' 

�#$!,-��!,-� �_�#$!,-��!,-��R

�&/ ���#'#

�#$!,-��!,-��(!,!#$2�

�&/ #,����" %�#�&' 

�#$!,-��!,-� �_�#$!,-��!,-��R

�&/ ���#'#

�#$!,-��!,-��(!,!#$2�

�&/ #,����" %�#�&' 

�
��/$"&�?�� - ,������#"� �!&, �!#�� '�!&/� -$'��#''#�

�
�
E /!8-�� .$8-$,0$�,!�4$!,!� �!,� �@/�,.� �8$� /-$3$00�,� � -�( � � �,$.$#!0$�,�3$��3!�2/$� '#!8-�0$�,$�#$8/3-�,� � ! 88!#! �
��3-� ��!,� �8!,8$"$3$� �33��#$!,-�� !,-� ��
�
�!#�@/�,-� �#$(/�#.��$,4 !2!� �3-#$� �8'!--$�@/�3$� 3�� . $� !,8$�,!� .!3� -�(� !� .!33�$�"�33��$� '#$,2$'�3$� '#�"3 !�$�8�,��
#$2�,./2$"$3$� ��2�33$� '�#-$2�3�#�!,-!� '$22�3$�$,�#!3�0$�,!� �33!� .$�!,8$�,$� .!$� -�(�� 	,�@/!8-$�2�8$�$, �--$� I� .$  $2$3! �
.!-!#�$,�#!�-�,-!�' �8$0$�,$�'�#-$2�3�#�!,-!�.$4 !#8! �$,� -!#�$,$�.$� #!�.�#�-! �.�3� �� �!,-� �29!�3� �@/�8$�-�-�3$-; �
.!$�'/,-$�.$��' '3$2�0$�,!��   #!�2�,.$0$�,$�3�2�3$�� �3-� �8$�$3$�-#��3�#���
�
E /!8-��2�,.$0$�,!� I� �44$��!,-!�8/'!#�"$3!� '!#�3�$.! ,-$ $2�0$�,!� .!3�2�33��5�� �!,� � .$�2�8$�8'!2$ $2$� $, �2/$�3� �
.$8'�8$0$�,!� $,-!#,�� .!(3$� $�"�33$� .$� -$'� � '#$��#$� �2�,-!,!,-$� 3$@/$.$� � � �!-�33$� .!-!#�$,$� /,�� ' �#-$2� 3�#!� $,�
 3/!,0���,29!�8/3�-�(�' �8-� �$,�'#�88$�$-;6K�'/M�!88 !#!�$,4 !2!��!,� �'#�-$2�"$3!���3$4 !33��'�33!-�@/�3�# �����2�/�
8�� .!33�!3!4 �-�� .!,8$-;� .$� '#�.�--� ��8$�4 !#$ $29$� / ,�� ��(($�#!�829!#��-/#�� .!3� '#�.�--� �8/$� -�(� '$F�$, -!#,$� �
�,29!�@/�3�#��8$� �.�--�88!#�� -�(� � �,$.$#!0$�,�3$�� � ,� -�(� � �,$.$#!0$�,�3!�52��!� 8$�4 !.!�8/3�2�33�� �� .!8 -#� �
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,!33�$� ��($,!�8!(/!,-!6� -�34 �3-�� '/M�2�'#$#!�$,-!#� �!,-!�@/�329!�3�-� � .!3�2�33��2�,8!,-!,.� ��8/�8'!2$ $29!�
8/'!# $2$��3�$,.$4$./�0$�,!�.$�'�29$88$�$�'/,-$�.$� �' '3$2�0$�,!��3-!#,�-$4$��
!3� �!#2�-� �!8$8-�,� ��,29 !�-�(��D��
��3-� � '$F� '$22�3$�$�@/�3$��8!� .�� /,�3�-� � '!#�!--� ,� �/,Q�''3$2�0$�,!� '$F� �$#�-��� .�33Q�3-#�� '�88�,� �'#! 8!,-�#!�
/,���$,�#�.$8-�,0��.$�3!--/#��.�4/-����' ' /,-� ���33� �#$.�--��8/'!# $2$!�.!33Q�,-!,,���
�

�

�
�
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5.3 Distanza relativa dai materiali RF hostile 

� �!� �""$��� �4$8-�� ,!$� '#!2!.!,-$� '�#�(#� $�3� �' '3$ 2�0$�,!� .!$� -�(� �(3$� �((!--$�8!,0�� ,!88/,�� �� .$ $2� � .$�
'#�.�--�� '/M�.!-!#�$,�#!� -�34 �3-�� /,��8!#$!� .$� '#�" 3!��-$29!�#!3�-$4 !� �$� .$8-/#"$� !3!--#���(,!-$2$�29! � �32/,$�
��-!#$�3$��8$�,� � !88$�2�,-!,/-$� �33�$,-!#,� � .!33!� / ,$-;� .$�4 !,.$-��� ,!33��8-#/--/#�� .!(3$�$�"�33$� �� �, 29!� ,!3� '��
2A �($,(��' �88�,� �(!,!#�#!�,!$�2�, #�,-$�.!33��@/�3$ -;�.!33��2��/,$2�0$�,!�-#��$3� -�(�!�3! ��,-!,,!��
�
� �-$-�3��!8'3$2�-$4 ���$�'#�.�--$�'�88�,� �!88!#!�#�( (#/'' �-$�$,�-#!�2�-!(�#$!��
�

-  �� 	.� #$!,.37 �
-  �� 	.��!.$/��
-  �� 	.�9�8-$3!�

�
�!,!#�3�!,-!�4 !,(� ,� �29$���-$� �� 	.� #$!,.37 � -/--$�@ /!$� '#�.�--$�29!��8$�� '!#� 3!�2�#�--!#$8-$29!� .!33�$ �"�33� �
'#$��#$��5�!#2!�3�($��� ' �2A �($,(6�8$�� '!#�@/!33!� .! 3�8!2�,.�#$��5'�2A �($,(�� ��.�3$-;� .$� �33!8-$�!,-�6� � ,� ,�
(!,!#�,� � ' �#-$2�3�#$� .$8-/#"$� �3� -�(� �' '3$2�-� �8/3� 2�33��2�,8!,-!,.��@/$,.$�$.!,-$ $2�0$�,$� �  $.�"$3$ � ,!33�� � �(�
($�#�'�#-!�.!$�'#�2!88$�� '!#�-$4$�.!33��  $3$!#���8$ �,� �!88!�.$� -$'� ���88$4 ��� �#!3�-$4 !��3�8$,(�3��2�33 ����$'$2��!,�
-!�2$�#$ !#$��� � �.�$�"�33$� .$�2�#-�,!� � � .$� '3�8-$2� �2�8L�2��!� �� � !#2!�3�($!�G8!229!H��2$�I� ��82�#8�� � � ,/33��
2�,-!,/-� �.��2@/��29!�,!$� �--$�8$�2��' �#-�,� �2��!� !3!� !,-$�G,!/-#$H��3�2� �' � �!3!--#���(,!-$2����

� ,� ��	.�9�8-$3!�8$�$.!,-$ $2�,� �$,4 !2!� -/--$�@/!$� '#�.�--$� .�33!�2�#�--!#$8-$29!� '�#-$2�3�#�!,-!� $, 3 /!,-$� 8/33� �
�  $.�"$3$-;)�22/#�-!00�� .!33�$.!,-$ $2�0$�,!�� 
 $�# $ !#$��� � '!#-�,-� � ��$�"�33$�2�8-$-/-$� .�� � �-!#$�3$� #$229$� .$� �!�
-�33��!�2�,-!,!,-$��!#2!�3�($!��33��8-� -� �3$@/$.���
�$'$2��!,-!� .!-!#�$,�,� � '#�"3!�$� .$� 3!--/#�� 8$�� �� 3 $4 !33�� .$� 8$,(�3�� $�"�33�� 8$�� � � 3$4 !33�� '�33!-� � � 2� /8� �
.!33�!  ! --� �829!#��,-!�8/$�-�(�4$2$,$��
	, $,!�2�,� �� 	.��!.$/��2$�#$ !#$��� �� .�-� �@/!8-�� -$ '� � .$�23�88$ $2�0$�,!�� �$� '#�.�--$� .�33!�2�#�--!#$8 -$29!�$,�
-!#�!.$! ���@/!33!�.!82#$--!�'#!2!.!,-!�!,-!���!,!#� 3� !,-!�'!#�@/!8-$�'#�.�--$�,� ,�8$�'/M�'�#3�#!�.$�4 ! #!�! �
'#�'#$!�8$-/�0$�,$�2#$-$29!�� "!,8L� .$� /,�� 8"$3�,2$� �!,-� � -#��2�#�--!#$8-$29!K�$,� �32/,$�2�8$�2$�I�4$�8 �,� � .!33! �
2#$-$2$-;�'#!.� �$,�,-$��$,��3-#$�$,4 !2!�3!�8-!88!�. $4 !,-�,� �'#�-$2��!,-!�$,$, 3/!,-$��
�
�44$��!,-!�3��4 !#�$,.$4$./�-� �/,��' �8$0$�,!�$,�2/$� $3�-�(�8$�-#�4$�8/  $2$!,-!� !,-!�.$8-�,0$�-� �.�33� � 2�, !0$�,!�
�!-�33$2�� � � 2�,� '#!8!,0�� .$� 3$@/$.�� ,�,� 8$(,$ $2�� 2 ��'3!-�� �  $.�"$3$-;� .$� 3!--/#��� 8� '#�--/--� � 8!� .� �
/,�$.!,-$ $2�0$�,!� .!3�8$,(�3��2�33��8$� '�88$� �.� /, �$.!,-$ $2�0$�,!� ��88$4 ��� \�$,�3-#!� ,!2!88�#$��4 !#$  $2�#!�� ,!$�
.$4 !#8$�'#�2!88$�� '!#�-$4$��29!�$�-�88$�.$�3!--/#�� 8$�,� �8/  $2$!,-! �!,-!��3-$�!�' �2��4 �#$�"$3$�,!3�-! �' � ��
�
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�� �8-!88��#�($�,��!,-� ��.��3-#��' �#-!��I��' '3$2�"$3 !�'�$��,29!�@/�3�#��8$�$,-!,.��' �8$0$�,�#!�$3�-�(�, !33��8-#/-�
-/#�� .!3� 2�33�� � � 8/33� � 8/'!# $2$!� $,-!#,�� .$� /,� 3� - � �� ��34 �3-��� $, �--$� � 3� � 82!3-�� .$� G-�((�#!H� /,� 2�3 3�� 2�,�
/,�!-$29!--�� �� 	.�' /M� .$4 !,-�#!�' �2��8$2/#�� .�-� �29 !�8$� '/M�4 !#$ $2�#!�/,��  �2$3!� �8'�#-�0$�,!� �� .�,,! (($��
�!,-� �5,!2!88$-;�.$�'#�-!0$�,!6��8$��!88��4 �3�,-�#$ ��� ��22$.!,-�3!��3/,(� �3�� $3$!#����,��8'�#-�0$�,!� �22$.!,-��
3!� .!33�!-$29!--�� �� 	.�8$� '/M�4 !#$ $2�#!� '#$,2$'�3� !,-!� '!#� ��-$4$� �!22�,$2$�2�,,!88$� �.� /#-$��82�#8�� �.!8$�,!�
�33�� 8/'!# $2$!� � �  !,� �!,$� .$� 8-#$82$�� !,-� � -#�� 2�3 3$�� � ' ' /#!� '!#� 2�/8!� .$� -$'� � 29$�$2�� $8$2�� 3!(�-!�
�33�$,8/  $2$!,-!�' �-!#!��.!8$4 ��.!33��2�33��.!33�! -$29!--� �� ' ' /#!��33�$,-!#�0$�,!�2�,�.!$�3$@/$.$��$� @/�3$�8$�'�88�,��
'#!8!,-�#!�8$� �8�--� �  �#��� .$�2�,.!,8��29!� .$� �2@/� �5'!,8$��� � ��2�,-!8-$� � �"$!,-�3$� .$� '$�(($��� ,!""$� � ��
�,29!� ��8$-/�0$�,$�29$/8!�2��!�$� � �(�00$,$�#! #$(!# �-$6�� �� �#!�0$�,!�29$�$2�� .!33!� '�#-$2!33!� .��2@/�� 2�,�3��
2�33�� .!33�!-$29!--��2�8L�2��!�$3�"�(,�#8$� .!3�2�#- �,2$,� �29!�8/' '�#-��$3� -�(�8�,� �8�3�� �32/,!� .!33!� ' �-!,0$�3$�
2�/8!�.$��8'�#-�0$�,!���3-#!�29!�.$�#$./0$�,!�.!33! �'!# �#��,2!�.$�$.!,-$ $2�0$�,!�.!$�-�(��
�

5.4 La variabile orientamento nel processo 
���#$!,-��!,-� �.$�/,�2�33��#$8'!--� ��33��.$#!0$�,!� .$��4 �,0��!,-� �! �@/$,.$��33! ��,-!,,!�.!3�8$8-!�� �.$ �3!--/#� �
I� /,� !3!�!,-� � .�� -!,!#!�$,�2�,8$.!#�0$�,!�$,� ��3-$8 8$�!� 8$-/�0$�,$� � '!#�-$4 !�8$�� '!#�3�$.!,-$ $2�0$�,! � .$� /,�
8$,(�3��$�"�33��5'!,8$��� � �.� /,�2�,-!8-� � '#�./--$4� 6�8$�� '!#�3�$.!,-$ $2�0$�,!� .$� /,��3�#�� ��3-!'3$2$- ;�5'!,�
8$��� ��.�/,�' �33!-6� �
�
	3�'#$,2$'$��.$� �,.� �29!�#$2�##!�$,�-/--!�@/!8-!�8 $-/�0$�,$�I�3��,!2!88$-;�.$��#$!,-�#! �$3�'$F�'�88$" $3!�3��8/'!# $�
2$!� .!3�2�33��2�,�$3� -�(� �' '3$2�-� �4 !#8��3��8�#(!,- !� .!3�2��' � � !3!--#���(,!-$2���@/$,.$�3!� �,-!,,!�� �$ ,-!-$0�
0�,.� �$�2�,2!--$�2$M�8$(,$ $2��5 8$�4 !.��3�$�� �($,!� 8!(/!,-!6�29!�$3� -�(��� �' �#$-; �.$�.$8-�,0� �.�33��,- !,,��2�33!�
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.!33��#$!,-��!,-� � .!3�2�33�� '�88��$,2$.!#!�8/33��22 /#�-!00�� !�8/33��  $.�"$3$-;� .$�3!--/#��5!  ! --� � �$ 8/#�"$3!�2�,�
/,��4 �#$�0$�,!�.!3�#!�.�#�-!6��
�
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�
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-#�83�0$�,!�29!�$,�#�-�0$�,!��,�,29J�.�33�!  ! --� �. $�'#�88$�$-;)�.$�2!,0��.!(3$��3-#$�-�(�!�'#�.�--$�� �
���2�,.$0$�,!�8-�-$2��I ���3-� �'$F�8 �4 �#!4�3!�#$8'! --� ���@/!33��.$,��$2���2�8L�2��!�3��-#�83�0$�,!�#$8 '!--� ��33� �
#�-�0$�,!��	,�2�,.$0$�,$�8-�-$29!�$3� -�(�#$8!,-!�� � (($�#�!,-!��$, �--$��.!(3$� !  !--$�.!3�� �-!#$�3!�8/ �2/$�I� �' '3$�
2�-� �2�8L�2��!�.!33���"$!,-!�$,�2/$�8$�-#�4 ����
�
���#�-�0$�,!�I�' �#-$2�3�#�!,-!� �4 �#!4 �3!�'!#��/�!, -�#!�$3�#!�.�#�-! ��
�/#�,-!� 3�� #�-�0$�,!� �(,$� -�(� '!#��,!� ��3-� � '$F� �� 3 /,(�� �33�$,-!#,� � .!33�� 8'�0$�� $,� 2/$�4$!,!� (!,!#�-� � $3�
2��' � �!3!--#���(,!-$2���88/�!,.� �,!3�2�,-!�' � �/,�$,  $,$-;�.$��,(�3�-/#!�.$4 !#8!��	,�@/!8-���� .� ����' �# $-;�
.$�-!�' � �.$�'#�2!88���$3�-�(�4 !##;�#$2�,�82$/-� �/,� ,/�!#����(($�#!�.$�4�3-!����!#�#!�3$00�#!�2�,�3��-# �83�0$�,!�
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6 � !!$"&�� '' �0#!!���#��!&/��&--�)��!"&,�! �)&"�#�

��� -!2,�3�($�� .!33��#�.$� #!@/!,0��� �"$3$-��3�� ' �88 $"$3$-; � .!33�$.!,-$ $2�0$�,!�� .!3�2�,-#�33�� !� .!33� � -#�22$�-/#��
.!33!�$, �#��0$�,$�8!,0��3�� ,!2!88$-;� .$�2�,-�--� �  $8$2�� ��4$8$4 ��� �!�2�#�--!#$8-$29!� �   !#-!� .�33��8� 3/0$�,!� -!2�
,�3�($2�� '�88�,� � �"$3$-�#!� 82!,�#$� .$� ��(($�#!� !  $ 2$!,0��� 8!� ' �#�(� ,�-$� �33�!8$8-!,-!� -!2,�3�($�� "�#2 �.!� ��
�33�!8!2/0$�,!�2��'3!-��!,-! ���,/�3! �.!$�'#�2!88$�. $�$.!,-$ $2�0$�,!�! �.$�-#�22$�"$3$-;��!.��(($/,(!#! �82!,�#$�
.$�/-$3$00��'#!2!.!,-!�!,-!�,� ,��--/�"$3$�2�,�$3�8� 3��/-$3$00��.!33!� !-$29!--!�2�#-�2!!��
�
���4 �3/-�0$�,!�.!33� �' �88$"$3! �$�'3! �!,-�0$�,!�.!33 �� -!2,�3�($���� 	.�$,�8-�,.�#.���
 ��33�$,-!#,� �.$�/, ��#!�3-; �
��,$ �--/#$!#��� �$,./8-#$�3!�,� ,�'/M�'#!82$,.!#!�.� �/,��'#!3$�$,�#!�8'!#$�!,-�0$�,!�.!33��8-!88��8/$�' #�.�--$�
$,-!#!88�-$� .�33�/-$3$00�� .!33�� -!2,�3�($��$,,�4 �-$ 4 ��� � � -�3� '#� '�8$-��� �$�  $,$� .!3� '#!8!,-!� '#�(!--� � 4 �3/-�-$4 ���$�
-!8-� !  ! --/�-$� ,!33�� �"$-� � .!33��0$!,.��4$,$2�3��9 �,,� � '!#�!88�� .$�4 !#$ $2�#!�3�!  $2�2$�� .!33�� -!2,� 3�($�� �� 	��
�' '3$2�-���$�'#$,2$'�3$�2��' �,!,-$�.!33�� $3$!#��'# �./--$4 ��.!3�4$,����
�$� I�$,$0$�-� � �,�3$00�,.� �3�� -�((�-/#�� .!33!� "�--$� � ' �88�,.� � '�$� '!#�3�� -�((�-/#�� .!33!�8$,(�3!� "�--$( 3$!� !�8/3�
2�33��2��' �8-� �.��=�"�--$(3$!�� $,� ��.��##$4 �#!��33 ��8-/.$��.!33� �-�((�-/#��.!3�'�33!-�$,-!#��!�.!3��/ 3!--� �/-$3$0�
0�-� �'!#�3��8/�� ��4$�!,-�0$�,!�!�@/!33��8!33!�"�--$ ��
�
�/--!�3!� '#�4 !�8'!#$�!,-�3$�8�,� �8-�-!�2�,.�--!� '#! 88��3���
 � ��"� .$� 	,.$2�.��2#� !� '#!88��3!� 
 �,-$,!� .! 3�
 ��
8-!33��.$��#�3$��.!33�� 0$!,.����#�,!��$2�8�3$�.�4 !� 8�,� �8-�-$�/-$3$00�-$�$�3!--�#$��3!� �,-!,,!�! �$�-�( �.$�/3-$���(!�
,!#�0$�,!��2!#2�,.� �-$�-#�4 �#!�3���$(3$�#!�2��"$,�0 $�,!�'�88$"$3!�'!#�$3�2�8��$,�!8�� !��
�
���"$!--$4 ��'#$,2$'�3!� .$�@/!8-��2�'$-�3�� !� .!$�8/2 2!88$4$� I�@/!33�� .$�.�#!� /,��4 �3/-�0$�,!� �#$!,-�-$4 ��#!3�-$4 ��
�33�$�'3!�!,- �0$�,!� .!33�� -!2,�3�($�� ��
 )�� 	.� �33�$ ,-!#,� �.!33!�8-#/--/#!� '#�./--$4 !�5'!#�3��  �8!� .$�$ ,4 !229$��
�!,-� �$,� "�##$2�$�� !� '!#�$3�8/' '�#-� � �33��3�($8-$2� �$,� /82$-�6�� ��3� '/,-� � .$�4$8-�� .!33��4 �3/-�0$�,!� . !$� "!,! $2$�
� '!#�-$4$�!�,� ,�� ' !#�-$4$��--!,$"$3$�.�33�$�'3! �!,- �0$�,!�.!33� �-!2,�3�($���� 	.)��
 ��3!�2�,8$.!#�0$�,$ ��' '�#-��
-!�8�#�,,� �4 �3/-��!,-!�(!,!#�3$�'!#�'!#�!--!#!���2$ �82/,���0$!,.��.$�$.!,-$ $2�#!�@/!33$�8/$�@/�3$�'�- !#�!4 !,�
-/�3�!,-! �'/,-�#!��3� $,!�.$��' '#� �,.$#!�3��2�,�82 !,0��.!33� �-!2,�3�($��!�.!33!�'�88$"$3$-; �29!�!88! � �"$3$-� �� �
3$4 !33�� �0$!,.�3!� !.�$,-!#�0$!,.�3!�� � !##;�$,4 !2!�8 4�3-�� /,�� '$F� �''#� � ,.$-�� �,�3$8$�#!3�-$4 �� �33��4 � 3/-�0$�,!�
.!$�2�8-$�� .$�$,4 !8-$�!,-� � ! �2�##!,-$��29!� �(,$� �0$ !,.��8�#;� -!,/-�� � �8�8-!,!#!� '!#�3�$�'3! �!,-�0$�,!� .!33� �
-!2,�3�($���33�$,-!#,� �.!33!�'#� '#$!�8-#/--/#!��0$! ,.�3$���8!2�,.��8� '#�--/--� �.!33!�(#�,.!00!�.$�!,8$ �,�3$�!� �$�
'#�2!88$�84 �3-$��33�$,-!#,� �.!33!�8-!88!�8-#/--/#!� '#�./--$4 !�!�.$8-#$"/-$4 !���$� �22$��$, �' �#-$2�3�#! �#$ !#$�!,-� � �3�
'�#�(#� � � ���*�*� '!#� 3��' '#� � ,.$�!,-� � #!3�-$4 �� �(3 $� $,4 !8-$�!,-$� !� 2�8-$� 2�##!,-$� #!3�-$4$� �33�$, #�8-#/--/#��
-!2,�3�($2�� �� 	.�2�8-$-/$-�� .� �2��' � ,!,-$� "�8!� ,!2! 88�#$�29!� '�88�,� � !88!#!� �22�#'�-$� !.� �88!�"3� -$�8! �
2�,.� �3!�!8$(!,0!�.!(3$�8'!2$ $2$�'#�(!--$��  #�,-� -$��
�
�$� ��'#!8!,-!�$, $,! �29!�$� -!8-�8�,� �8-�-$�2�,.�-- $�'!#�8$8-!�$�.$�3!--/#��  $88$�2�8-$-/$-$�.��4 �#29$����' '3$2�-$�8/ �
�/3!--� �5 �#A3$ -6�����#$� ��,!�8!�'#!�' �88$"$3!� !  ! --/�#!�3� �3!--/#��$,��� .� �G��,/�3!H��--#�4 !#8��3�/ -$3$00��.$�
"#�,.!(($�"$3$�5�.�!8!�'$��/,�' �3��#!��  $.�-� ��.�/ ,�� ' !#�-�#!6��
�

6.1 Test sulle botti 
	� -!8-� 8/33!� "�--$� 8�,� �8-�-$� !  !--/�-$� �3�  $,!� .$ �4 �3/-�#!�3��3!--/#�� .!$� -�(�5'�88$4$6� �3� '�88�(($� �$,� /,�4 �#2��
2�,�#!�.!#�/-$3$00�,-!�3��"�,.��.$� #!@/!,0!��D� ��� .��(,$�"�--!�8�,� �8-�-$��' '3$2�-$�.$4 !#8!� -$'�3�($! �.$�-�(�! �
3��3�#����4$�!,-�0$�,!�I�8-�-��#!8��' �88$"$3!�.�33� /-$3$00��.!3��/3!--� ��
�!�'#�4 !�.$�3�"�#�-�#$��8�,� �8-�-!� �--!� �2!,.� �4 � #$�#!��

·  ���-$'�3�($��.!$�-�(K�
·  ���-$'�3�($��.$��,-!,,!�!�3!--�#$�,!3�4 �#2�K�
·  ���.$8'�8$0$�,!�.!33!��,-!,,!�,!3��4 �#2�K�
·  	3�'/,-� �.$��' '3$2�0$�,!�.!3�-�(K�
·  	3�4 !#8��.$�'�88�(($���33�$,-!#,� �.!3�4 �#2�K�
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6.2 La tipologia dei tag 
���82!3-��.!33�� -$'�3�($��.$�-�(�I�#$2�./-��8/�/,�� 8!#$!�.$�-�(�.$�.$4 !#8$�'#�./--�#$�!�.$�.$4 !#8�� �# ����
	�-�(�/-$3$00�-$�,!33! �'#�4 !�8'!#$�!,-�3$�8�,� �8-�- $�$�8!(/!,-$�+��
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���82!3-��.!$�-�(�I�8-� -� � �--��$,�"�8! ��33!�3�#��2 �#�--!#$8-$29!�.$�#�"/8-!00���$,�@/�,-� �3!�"�--$�8� ,� �8�((!--!�
�� #!@/!,-$�8'�8-� �!,-$�!�3�4 �(($������82!3-� �.!3� - �(�I�  � ,.��!,-�3!�'!#�(�#�,-$#!�.!33!�"/� ,!�'#!8-�0 $�,$�.$�
3!--/#���8� '#�--/--� �,!33��2�,.$0$�,!�'$F�2#$-$2��$ ,�2/$�3!�"�--$�8�,� �#$!�'$-!�2�,�.!3�3$@/$.���
�

6.3 Tipologie di antenne e lettori nel varco 
�� ,� �8-�-$� /-$3$00�-$� �� -$'$� .$�4 �#29$� !,-#��"$� � '! #�,-$�8/� "�,.�� .$�  #!@/!,0!� �D� �� ��� ' �-!,0�� .$� /82$ -�� .!3�
#!�.!#�I�8-�-��$�'�8-� -��$,�!,-#��"$�$�2�8$��� �V ��
���3-!00� �.!33! ��,-!,,!� I�8-�-��82!3-� �$,� ��,$!#�� - �3!�.�� �33$,! �#!�3! ��,-!,,!�2�,�$3�"�#$2!,-#��.!33! �#$8'!--$4 !�
"�--$�� -�3!� �22�#($�!,-� �9�� '!#�!88�� .$� (�#�,-$#!�3 �� �$,$��� .$8-�,0�� -#�� �(,$� �,-!,,�� !�3��2�##$8'�,.! ,-!�
"�--!�54 �.$��$(/#������ 6��
!33���$(/#������ ��3��"�- -! �� �I��33$,!� -��2�,�3��,-!,,���� �3� �"�--!�� �2�,�3� �,-!,,��*� �
3��"�--!�:�2�,�3��,-!,,���!�3��"�--!�*�2�,�3���,-!, ,��:��
�

�
��/$"&��2�� ��-�; ,&!�%%&%�#� �� '�)&"�#��#��' �4�&� ! �� �

�
�
�
�>���3/0$�,! ��I�8-�-� �/-$3$00�-� �/,�#!�.!#�	�'$,?$�2�33!(�-� �2� ,�:��,-!,,!�� 3$!,���!��,-!,,!�8�,� �8-�-!�' �8-! �
��' !#��(,$�3�-� �.!3�4 �#2��!�$3�8!-�/' �I���8-#�-� �$, ��$(/#��������
�
�
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6.4 Disposizione delle antenne nel varco 
� 3-#!� �33��23�88$2�� 8�3/0$�,!� .$�4 �#2��2�,� �,-!,,!� .$8'�8-!�8/� ��3� -$�� 8$� I� 8-/.$�-� � �,29!� /,��8�3/0$� ,!�2�,�
-/--!� !� :�3!� �,-!,,!� .$8'�8-!�3/,(� �/,�8�3��3�-� � .! 3�4 �#2���2��!� ��8-#�-� �$,��$(/#�� �:�� � ��3!� '#�4 �� I� 8-�-� �
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6.5 Punto di applicazione dei tag 
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6.6 Verso di passaggio all’interno del varco 
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6.7 Analisi dei risultati 
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6.7.1 1° Prova: Varco Alien con 4 antenne (2 antenn e per lato) 
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6.7.2 2° Prova : Varco Intermec con 4 antenne ( 2 a ntenne per lato ) 
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6.7.5 5° Prova: Varco Impinji con 4 antenne tutte s ullo stesso lato e 
botti riempite d’acqua 
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6.7.6  6° Prova : varco Impinji con 4 antenne (2 pe r lato) e botti riempi-
te d’acqua 
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6.8 Risultati finali 
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20 Per distanze botte antenna inferiori a 150cm. 
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1Machine to Machine o M2M è è una complessa infrastruttura hardware/software in grado di trasformare i dati 
grezzi di una macchina in informazioni utili alle imprese per prendere decisioni e per automatizzare i propri pro-
cessi. 
2Voice over IP (Voce tramite protocollo Internet), acronimo VoIP, è una tecnologia che rende possibile effettuare 
una conversazione telefonica s fruttando una connessione Internet o un'altra rete dedicata che utilizza il protocollo 
IP, anziché passare attraverso la rete telefonica tradizionale (PSTN). 
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8.1 La fornitura hardware 
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8.2 La struttura software 
 

8.2.1 Il sistema RTL 
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.$�2�,-#�33�#!�$,�� �,$!#��#! ��-��-/--� �@/!33��29!�� 44$!,!�,!33��#!��.� �3�2�3$00�#!�8!,0� �/-$3$00�#!�,! 2!88�#$��
�!,-!�$3�8!#4 !#�2!,-#�3!��
�

8.2.2 Le componenti 
���#29$-!--/#��.!3�8$8-! ���I�2�8-$-/$-� �.�33!�2��' � ,!,-$�29!�8�,� �.$�8!(/$-� �.!82#$--!��
�

·  �"&�<  " ��I�/,Q�''3$2�0$�,!�'!#�$3�-#�2A$,(�5-#�22$�-/#�6�. !(3$��((!--$��� �#,$82!�$,�-! �' � �#!�3!�3��4$8-� �
.!33Q�#!���� ,$-�#�-��2�,�(3$��((!--$�.��3�2�3$00�#! �4$8/�3$00�-$�(#� $2��!,-!�8/33����' ' �K�

·  ���� " � �I�/,Q�' '3$2�0$�,!�"�8�-��8/�$,-!# �22$��C!"�'!#�3Q $,-!##�(�0$�,!�!�3��4$8/�3$00�0$�,!�.!33��' � �
8$0$�,!� .!33!� '!#8�,!� �33Q$,-!#,� � .!33Q$, #�8-#/--/ #��� �Q$,-!##�(�0$�,!�  �#,$82!�$3� ,� �!� .!33��#$8�#8� �3��
2�3$00�-���3��8/��' �8$0$�,!��33Q$,-!#,� �.!33����' ' � �.!(3$�!.$ $2$K�

·  �'� �! �I�/,��(!,-! �8� -C�#!�29!�.!4 !�!88!#! �/-$3$00�-� �'! #�$3�-#�2A$,(�.$�/,���'-�' �� �.$�/,�� �� �����
4�#��$,��� .� ��,�3�(� ��3�-�(����.!4 !�($#�#!�$,�"�2A( #�/,.�8/33��'!#$ !#$2��.�3�3�2�3$00�#!K�

·  �#-�!�#�� ��/ �� � �I �$3�X ��-�#!X�'!#�3��#$3!4 �0$�,!�! �' �8$0$�,��!,-� � .!(3$��((!--$���$2!4 !�3!�$, �#���
0$�,$�.$��$8/#�� '!#�3��3�2�3$00�0$�,!� .�3� 
 3$!,-��2 �32�3��3�� '�8$0$�,!� !�  �#,$82!�3!�$, �#��0$�,$� �33! � �' �
'3$2�0$�,$�29!�,!� �,,� �#$29$!8-�K�I�2��' �8-� �.���

o /,� ��-�#!� .$� ��8$0$�,��!,-� � '!#�#$2!4 !#!�3��  �#0�� . !3�8!(,�3!� �$8/#�-�� .�3� -�(��2��' �#�#3��
2�,�3!�2�3$"#�0$�,$�!  !--/�-! �!�2�32�3�#!�/,��8-$� ���22/#�-!�.!33��' �8$0$�,!K�

o /,� �!8-�#!� .!(3$� �4 !,-$� '!#�#$2!4 !#!� (3$� !4 !,-$��@/ �3$�3��33�#�! � �#$($,�-� � .�33�� '#!88$�,!� .!3�
"�--� ,!�.!3�-�(��$3�-!,-�-$4 ��.$���,� �$88$�,!��! �.$ #$(!#3$�4 !#8��3!� �' '3$2�0$�,$�29!�3$�(!8-$82��
,�K�

o /,��!8-�#!�.!3��$8-!�� �!�.!33!��!#$ !#$29!�29!��/-� ��-$00� �3! �� '!#�0$�,$�.$�2�,-#�33��!��� ,$�
-�#$00��$3�8$8-! ���� --#�4 !#8��/,�$,-!# �22$��C!"�"� 8!K�

o 3!�� �	�' !#�$,-!(#�#!�$3�8$8-!� ��2�,��' '3$2�0$�,$�.$ �-!#0$�'�#-$K�
o �A �9�/���2�-$�,��/#4 !7 �I�/,�-��3�'!#�(3$����$,$8-#� -�#$�.$�8$8-! ���'!#�!8!(/$#!�3��2�3$"#�0$��

,!� .!33Q$, #�8-#/--/#���3Q�,�3$8$� �22/#�-�� .!33��3� 2�3$00�0$�,!� .!(3$� �22!88� '�$,-� !� .!33!�#$8�#8! �
V $��$�.��-#�22$�#!K�

·  ?82
�� � U����� &�� --� �#��!- �8�,� � (3$�8-#/�!,-$�29!�2�,8!,-� ,� �3��3�2�3$00�0$�, !� .!$� -�(� !�3��2��
�/,$2�0$�,!� #��@/!8-$�!.�$3���8$-$�,��,($,!K�

·  �&/ �8�,� �$�.!4$2!�2�33�2�-$�8/(3$��((!--$�.��-#�22$�#! K��$8/#�,� �3��' �-!,0��.!3�8!(,�3!�#$2!4 /-� �.�(3$�
�22!88�'�$,-�!� -#�8� !--� ,� �3�� �$8/#�0$�,!�� --#�4 !#8 ��3��#!-! �B%�� �� ��3���8$-$�,��,($,!�$,�-!�' � �#!��
3!��

                                                 
21 Secondo la definizione data dal W3C un Web Service (servizio web) è un sistema software progettato per 
supportare l’interoperabilità tra diversi elaboratori su di una medesima rete. 
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8.3 I tag 
	���(�8�,� �.$8'�8$-$4$�.$��!.$!�.$�!,8$�,$�5:1O11O� &��� �!�:B(�.$�'!8�6���3$� !,-�-$���"�--!#$���2/8-��$ 00�"$�
3$�$,�-!#�$,$�.$�-#$((!#�.!(3$�!4 !,-$�!�8!,8�#$8-$2 ����"�#.� ��!�.�-�-$�.$�/,�/,$-;�.$�!3�"�#�0$�,!�$,- !#,��!�829!.��
V $��$��
��� ' �88$"$3!� !  !--/�#!� /,�� 2��'3!-� � (!8-$�,!� #!��- � � 5-#��$-!� /,��' '3$2�0$�,!� C!"�"�8!.6� .!$� .$8'�8$-$ 4$�
�--#�4 !#8��$3���8$-$�,��,($,!��
�
�

�
��/$"&�25��/ -!�#� ��#�9�/$"&%�# � �� ��!&/�)�&�D 0�

�
�
	3� -�(� I � � � -/--$� (3$� !  !--$� /,� .$8'�8$-$4 ��V $��$�3 �2�3$00�"$3!�29!� '/M� !88!#!� $,8-�33�-� � 8/� �((!--$� . $� �!.$! � ! �
(#�88!�.$�!,8$�,$��
���./#�-���!.$��.!33��"�--!#$�� I�$,-�#,� ��$�*�1��,, $��E /!8-��.$'!,.!�8�3��!.�!823/8$4 ��!,-! �.�3�-$'� �. $�/-$3$0�
0�� .!3� -�(�� ��(($�#!� I�3��  #!@/!,0��2�,�2/$�$3�-�(� 4$!,!�$,-!##�(�-� ��� �8$� .!2$.!� .$�  �#3��G84 !(3$�#!H �� �$,�#!�
8�#;�3� �./#�-��.!33! �"�--!#$!���!�$3� -�(�-#�8�!--!� �(,$�8!2�,.� �3��./#�-��.!33��"�--!#$��,� ,�8�#;�8/'! #$�#!��33! �
�1��#!��8! �$,4 !2!�8$��--$4 ���(,$��:��#!�3��./#�-��' �-#!""!��##$4 �#!� $,� ���1��,,$ �� �����./#�-��.!33!�"�--!#$!��!.�
�,29!�$3�2�8-��.!3�-�(��4 !##;�$, 3/!,0�-���,29!�.�3 � �--� �29!�8$�/-$3$00$,��5!�3��  #!@/!,0��.$�/-$3$00�6�-�(�2�,�3��
' �88$"$3$-;�.$�! �!--!#!�8!(,�3$�3/�$,�8$�� �8�,�#$�5 '!#� �2$3$-�#,!�3�$.!,-$ $2�0$�,!6��
�
�/--$�@/!8-$� '�#�� !-#$� '�88�,� � !88!#!�$�'�8-�-$� �-- #�4 !#8��$3�8� -C�#!� .$� (!8-$�,!� .!3� -�(��29!�2$�2�, 8!,-!�
@/$,.$� .$� .!2$.!#!�29!� /-$3$00��  �#!� .!3� -�(��8! � /- $3$00�#!�3�� 3�2�3$00�0$�,!�2�,-$,/��� ' !#� �!#2$� ��  � #-!� ��4$�
�!,-�0$�,!��� ��.$�2�,-#���3��3�2�3$00�0$�,!�.$82�,- $,/���' !#��!#2$���"�88����4$�!,-�0$�,!���
�
�,��3-#���'0$�,!�$,-!#!88�,-!� I�@/!33��29!�2�,8!,-! ��$� -�(�.$��--$4 �#8$���2�/8� �.!3���4$�!,-�K��--$4 �, .� �@/!�
8-� �� '0$�,!��""$��� �3��' �88$"$3$-; �.$�.!2$.!#!�3� �- �33!#�,0� ��3���4$�!,-� �.!33�� -�(�'#$���29!�@/!8-��8 $� �--$4$��
@/$,.$�.$  !#!,0$�#!�/,���4$�!,-� ��22$.!,-�3!�!�.$� "#!4 !�./#�-��.��/,���4$�!,-� �4�3/-� �!�'#�3/,(�-� ��
�8$8-! �/,�8!,8�#!��,-$ /#-� �29!�(!,!#��/,��33�#�!�@ /�3�#��$3�-�(�4 !,(��8-�22�-� �.�3�8/' ' �#-� ��
�

                                                 
22 Per verificare sul campo l’effettiva durata delle batterie sono stati lasciati in laboratorio due tag T-301A configurati 
per trasmettere ogni 24 ore. 
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8.4 La sperimentazione 
���  �8!� .$�8'!#$�!,-�0$�,!� I �8-�-� � �#-$2�3�-� �$,� ./ !�8!#$!� .$� -!8-� 84 �3-�8$� �33���
 �3�"�5�	6� .$� 	,.$2� .��2#� !�
,!33��2�,-$,��4$,$2�3��.$���#�,!��$2�8�3$�5�	6��
�
�$�8!(/$-� �4 !##�,,� �.!--�(3$�-$�$�8$,(�3$�-!8-��
�

8.4.1 Test di laboratorio 
�#!88��3���
 �3�"�5�	6� .$� 	,.$2�.��2#� I�8-�-� �2�,.�- -��3� �8'!#$� !,-�0$�,!�29!� �4 !4 ��3��"$!--$4 �� .$�8$�/ 3�#! �
3�$,8-�33�0$�,!�29!�8$�8�#!""!�!8!(/$-��8/22!88$4 �� !,-!�'#!88��3��8-�"$3$� !,-� �.$���$�3!�$,�
 9$�,-$�5� 	6��
�
�� '� � /,�� 8-/.$�� '$F� �22/#�-�� .!33���"$!,-!� 8'!2$ $2 �� .!3� '#�(!--� �  $,�3!�� I� 8-�-�� '#!8�� $,� 2�,8$.!#�0$ �,!�
3�$'�-!8$�.$�/-$3$00�#!��,29!�.!(3$��22!88�'�$,-�.$ � �82$� �'$F��3-��$,� -!#�$,$�.$� /,0$�,�3$-; �! �'#!8- �0$�,$�52��!�$�
� /,AC!#A6�.���  $�,2�#!���.!(3$��22!88�'�$,-�8-�,.� #.��.� '� ��4 !#�4 �3/-�-� ��,29!�3�$�'� --� �29!�$�3$@/$. $�5!�$, �
@/!8-��2�8��' �#-$2�3�#!�$3�4$,�6�9�,,� �,!$�2�, #�,- $�.!33��2��/,$2�0$�,!�C$#!3!88��
�

?
4
� 
�  ��-!&''&%�#� �-#9!D&" �

�$� I� '!#�'#$���2�8�� '#�2!./-� � ��$,8-�33�#!�3�� ' �#-! �8!#4 !#�8/� /,�� ��229$,��8!#4 !#�.!.$2�-�� !�3�� ' �#-!� 23$!,-�
8/�/,�'�#-�-$3!��
�
�
�
�
�
�
�
�
�
�
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��/$"&�2J��;#, ��&/ �� '��#-�!�#�� �/�� �/�� �

�
�
�
	� 8� -C�#!� .$� �$-!� �/#4 !7 � 5'!#� 2�3$"#�#!� 3���"$!,-! 6� !� .$� �--$4 �0$�,!� .!$� -�(� 8�,� � 8-�-$� $,8-�33�-$� 8/ � /,��
,�-!"��A ��
�

?
4
� 
2  ��-!&''&%�#� �& �� --��#� �!�

�� ,� �8-�-$�./,@/!�/-$3$00�-$�2$,@/!��22!88�'�$,-��. !$�@/�3$�./!�.�33!�'#!8-�0$�,$�G�4 �,0�-!H �$,�(#�.� � .$�2�'#$#!�
�#!!��,29!���3-� �4 �8-! �'!#�'#!.$8'�##!�$3� -/--� ��  $,29J�8$�'�-!88! ��.�--�#!�$3�'$F�'�88$"$3! ��33���"$ !,-!�G#!��
3!H�29!�8$� -#�4 !#;��33!�
 �,-$,!�.$��#�3$��5�3� $,!� .$�8$�/3�#!�!8�--��!,-! �3��8$-/�0$�,!�29!�8$�-#�4 !# ;�����$�3!�$,�

 9$�,-$��8�,� �8-�-$�8'!,-$�-/--$�(3$��22!88�'�$,-�. !3�3�"�#�-�#$�����,-!,!,.� �8�3��(3$��22!88�'�$,-�8� '#�22$-�-$6��
��$.!�� !#��$, � --$�@/!33�� .$� -#�4 �#!� /,��2�, $(/#�0 $�,!� '!# �#��,-!� !�#�"/8-�� �$�2��"$� .$�2�,-!8-� � .�� G-#��
8'�#-�#!H���(!,.� �$,�3�2��$3��!,� �' �88$"$3!���3$4 !3 3��.$�2�, $(/#�0$�,!�9�#.C�#!��
�$�8!(/$-� �3��'$�,-$,��2�,�3��2�33�2�0$�,!�.!(3$��2 2!88�'�$,-�5$�#!�.!#86��
�
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��/$"&�2?���#''#�&%�#� �&�� --� �#��!� � ''N�����&0�( ��V/6V�&��'&!�����"  &'!:�"&��" - �!&�#��'��&�&' �
-$��$�����$ �&�� --� �#��!�& ��&� �!�� �#,$���& �#�)�&� 0"��/ *�! � ����- ,#��; �� ��1$ -!#�,# , �!#�

�#��W�� � - -&"�#�&��"#9#���"  .�
�
�

?
4
� 
3  �&'�0"&%�#� �

�� '� � �4 !#�'�8$0$�,�-� �  $8$2��!,-!� (3$� � ���8$� I� �--$ 4 �-� �$3�8� -C�#!� .$� �$-!� �/#4 !7 �52�3$"#�0$�,!6� '!#� $3� �$,(!#�
'#$,-$,(��
�
�$� I� ./,@/!�$,$0$�-��3��  �8!� .$� �..!8-#��!,-� � .!3�8 $8-! ��� �3�  $,!� .$�#!($8-#�#!�3a$,-!,8$-;� .!$� 8!(,�3 $�#$2!4 /-$�
.�(3$��22!88�'�$,-�./#�,-!�(3$�8'�8-��!,-$��
���8-�-� � /-$3$00�-� �$3� ,�-!"� �A�2��!�8-#/�!,-� � .$�# !($8-#�0$�,!� !� .$�$,4$�� .!33!� �$8/#!�#$3!4 �-!� �3� �� 8$-$�,� �,�
($,!��
�
��� �� .�3$-; �2�,�2/$�8�,� � !  !--/�-!�3!� �$8/#�0$�,$� '!#�3��..!8-#� �!,-� ��#$8/3-�,� � !88!#!� /,�� .!33!�  �8 $� '$F�
$�'�#-�,-$�'!#��--!,!#!�' �$�/,��"/� ,��3�2�3$00�0$�, !��
�
���'#$���2�3$"#�0$�,!�I�8-�-��!  !--/�- ��,!$�'/,-$� .$�G.$82�,-$,/$-;H��.! $,$-$�2��!�@/!$�'/,-$�.�4 !�$ 3�8!(,�3!�.$�
/,��22!88�'�$,-�!#��,�-!4�3�!,-!�8/'!#$�#!���@/!33� �.!(3$��3-#$���44$��!,-!�'!#��--!,!#!�@/!8-��I�8-�- � �' �8$�
0$�,�-� �$3�,�-!"� �A �,!33!�$� �!.$�-! �4$2$,�,0!�.!33� �22!88�'�$,-�!�@/$�I�8-�-��!  !--/�- ��3��#!($8-#�0$ �,!���
�
	,$0$�3� !,-!�8�,� �8-�-! �2#!�-! �' �29!�#!($8-#�0$�,$� 29!�'�-!4 �,� �5$,�-!�#$�6�#$8/3-�#! �8/  $2$!,-$�'!#� �44$�#!�3� �
 �8!�.$�3�2�3$00�0$�,!��
�!� '#$�!� '#�4 !�.$�3�2�3$00�0$�,!� !  ! --/�-!�2�,�3�� 2�, $(/#�0$�,!�8� '#�� .!82#$--���9�,,� � .�-� � !8$-�� ,! (�-$4 ��
2�,���#($,$�.$�!##�#!��3-$88$�$�5 $,� ����%��6�,� ,�� 22!--�"$3$�$,�,!88/,�!4 !,-/�3!�2��' � �.$��''3$2�0$�, !��
�
�#�8!(/!,.� ��8$�I �82!3-��.$� !  ! --/�#!�3!�/3-!#$�#$ �#!($8-#�0$�,$�'!#2�##!,.� ��32/,!�0�,!�.�33��#!��'$ F�4 �3-!�!. �
$,�.$#!0$�,$�.$4 !#8!��$,��� .� �.��'�-!#�2#!�#!�.!33! �0�,!�$,�2/$� �#�#$8/3-�#!�$3�.$8'�8$-$4 ��3�2�3$00�-� ��
E /!8-��8!2�,.�� �8!�9��.�-� �#$8/3-� -$�'$F�29!�"/� ,$ �'!#�@/�,-� �#$(/�#.��$3���#($,!�.�!##�#!�29!�8$�I�� --!8-�-� �
8�--� ��$�� ���
�
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o 3$4 !33��"�--!#$���
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� �$�.!4 !�$�'3!�!,-�#!�,!33! ��--/�3$��' '3$2�0$�,$��

                                                 
23 Electronic Product Code 
24 Organismo internazionale che coordina la di ffusione e la corretta implementazione dello standard GS1 in più 
di 100 paesi 
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7 � !!$"&�� '' �0#!!�/'� �

��$.!,-$ $2�0$�,!� .$� /,�2�33��3/,(� �/,� -#�--� � .$�3$ ,!�� '#�./--$4 ��5�.� !8!�'$�� /,�2�,4 !7 �#)#/33$!#�� �!- �33$2�6� I �
8$2/#��!,-!� /,�� -#�� $� '#�2!88$� '$F� $�'�#-�,-$� ,� ,� 8 �3�� $,� ��"$-� � '#�./--$4�� ��� #!3�-$4 ��!,-!� �� -/--�� 3 � �
8/' '37 �29�$,��
\�@/$�$, �--$�29!�$3� -�(�5(!,!#�3�!,-!�$,8!#$-��$,� /,�!-$29!--�� �.!8$4 �� � � ,!33��8-#/--/#�)'�2A �($,(�.! 33�$�"�33� �
8-!88�6�4$!,!�G�' '3$2�-�H� �3�2�33��.�3� '/,-� � .$�4$8 -��  $8$2�� !�G$,$0$�3$00�-�H� ��3$4 !33��$, �#��-$4 ��52�,�$3�8!#$�3! �
/,$4 �2����
 ����	
 �1 6��33��((!--� �29!�$.!,-$ $29!#;�,!3�2�#8��.!33��8/� �4$-����
� �3$4 !33�� �'!#�-$4�� ,� ,�8$�4 !#$ $2�,��3!�2��'3!88$- ;� .$�3!--/#��29!� -$'$2��!,-!�8$�4 !#$ $2�� ,!3�2�8�� . !3�'�33!- �= ��
' �$29J�$,,�,0$-/--� �3�� .$8-�,0� � .$�3!--/#�� I �8$(,$ $2�-$4 ��!,-!�$, !#$�#!� !�$3�4 �3/�!� .$� '#�.�--� � .��$ ##�.$�#!�
2�,�3!� �,-!,,!� I� �88�$� '$F�#$.�--� ��$, �--$� �� ' �#$- ;� .$� '�-!,0�� !#�(�-�� .�33��,-!,,���3�� .!,8$-;� .$�2� �'� � !3!-�
-#���(,!-$2��29!�8$�4$!,!��� �#��#!�I�� �(($�#!�8!�$ 3�4 �3/�!�.��2�'#$#!�I�'$;F�'$22�3��!�@/$,.$�I�'$F�' #�"�"$�
3!�29!�$3�-�(��22/�/3$�3�!,!#2($��,!2!88�#$��'!#�#$ 8'�,.!#!��	,�8!2�,.��"�--/-��'!#29J�8$�-#�--��.$�$. !,-$ $2�#! �
!)� � 82#$4 !#!� '!#� 3�� '$F� /,� 8$,(�3�� -�(� 5@/!33�� .!3� 2�33�6� 29!� (!,!#�3�!,-!� 4$!,!� �' '3$2�-� � 8/3� 3�-� �#$ 4 �3-��
�33��,-!,,��' �8-��$,�'#�88$�$-;�.!33��3$,! ��!�@/$,. $�8!,0��3��' �88$"$3$-;�.$�829!#��-/#!��22$.!,-�3$��
�� ,� �-/--�4$����3-� �'$F��22!,-/�-$�$�.$8-/#"$�.!#$4 �,-$�.�33��8'!2$ $2��2�,-!8-� �$,�2/$�3��3!--/#��4$! ,!�!  !--/� -� �
2�8L�29!�#$8/3-��$,.$8'!,8�"$3!�8$��'#!.$8'�##!�/,� �-�((�-/#��.!3�2�33��!  $2�2!�8$� �2��"$,�#!��.!(/�- ��!,-!� �
2�8��'!#�2�8���$� �--�#$�-!2,�3�($2$�.!3�8$8-!� ���� 	.��
���4 !3�2$-;� I�8$2/#��!,-!� /,� � .!$�  �--�#$� .$� '#�2!8 8��29!�9�� �!88�� �33�� '#�4 ��3�$�'3!�!,-�0$�,!� .!33�� � 	.�
8/33!�3$,!!�'#�./--$4 !��--/�3$���
��3� '/,-� � .$�4$8-�� '#�-$2�� I� '�88$"$3!�  �2�3$00�#!� 3��--!,0$�,!�8/� /,�8�--�$,8$!�!� .$�  �--�#$�8'!#$�!, -�3$� �� ,$�
-�#�,.� �3!�'!# �#��,2!�.$�3!--/#��.!3�8$8-! ��� �� 	.� $,�-!#�$,$�.$� #!�.�#�-! ��3�4 �#$�#!�.!3�8!-�/' �.$�2$�82/,� �.$�
!88$��
�
�

�
��/$"&�36��'&C#$!����$���#�) C#"��#��&'�$����# -�%�# �&, � !��K!��#L�� '' �&�! �� �

�
�
	,�' �#-$2�3�#!�$,�@/!8-��8!0$�,!� ' �#3!#!�� � .!(3$� !  !--$� .!-!#�$,�-$� .�3� '#�2!88�� !� .�3�2�,-!8-� �$,�2/ $�$3�2�33��
4$!,!�$.!,-$ $2�-� �� �2!,.� �#$ !#$�!,-� ���@/�,-� �8' !#$�!,-�-� �$,�3�"�#�-�#$����
�
�$�#$�88/�� ,� �.$�8!(/$-� �3!�4 �#$�"$3$�'$F�$�'�#-�,- $�$,.$4$./�-!��
�

��  ��� ��� �.!33��3$,!��
��  ���� ���	� 
��.!3�-�(�.�33!�'�#-$�� !-�33$29!�
*�  �	��� 
�� ��,-!,,��2�33��5�,-!,,��-�(6�
:�  � ���	��� ��� �	�52�, $(/#�0$�,!��,-!,,!��4 !3�2$-;�.$� -#�83�0$�,!��!22�6�

                                                 
�1  Serial Global Trade Item Number (ved. Paragrafo 1-2). 
�=  A meno di non riferirci a un processo di veri fica di tutti gli imballi primari contenuti in un collo qualora fos-
sero numerosi, di piccole dimensioni e caratterizzati da una presenza consistente di metalli e/o liquidi. 

�!�.!#

�/33$!#� �!-�33$2��,-!,,!� �(�8/ 2�33�

�!�.!#

�,-!,,!� �(�8/ 2�33�

�!�.!#�!�.!#

�#�--� $,$0$�3!

�!�.!#

�/33$!#� �!-�33$2��,-!,,!� �(�8/ 2�33�

�!�.!#

�,-!,,!� �(�8/ 2�33�

�!�.!#�!�.!#

�#�--� $,$0$�3!



� � � ���	
� 
�� ��	
� �� �'�� � �������������������� ������ � ��������������������������� �

 
� �(�&��)��*+  

 

�
\� $�'�#-�,-!� 8�--�3$,!�#!� .�� 8/"$-��29!� $�4 �3�#$� �$ 8/#�-$� 8�,�� 8-#!--�� !,-!� 3!(�-$� �33�� 8'!2$ $2�� ��"$ !,-! �
8'!#$�!,-�3!�$,�2/$�8�,� �8-�-!�84 �3-!�3!�'#�4 !��E/! 8-���-/--�4$���,� ,�'#!($/.$2��$3�3�#��4 �3�#!��!-� .� 3�($2��!�
3��3�#��(!,!#�3$00�0$�,!��
�
	3�4 �#2��8/33���#/33$!#���! -�33$2��$,�3�"�#�-�#$��I �8-�-� �#!�3$00�-� �2�,�.!33!��,-!,,!�	�'$,0$��'#�(!- -�-!��' ' �8$�
-��!,-! �'!#�@/!8-��-$'� �.$�8$-/�0$�,$��-�3$� �,-!,,! �8�,� �8-�-!� �� ,-�-!�2��!�$,��$(/#���+���
	3�,� �!�.$�@/!8-!��,-!,,!�I��/�#.C�33�!�9�,,� �/,�#� ,(!�.$�3!--/#�� $,� ���*��! -#$�����3�#��.$�!,8$�,!�I ��
+%�O�:%�O� �%�2���2�,�(/�.�(,� �$,�2��'� �3�,-�,� � �+ .$�=�"$�5(/�.�(,� �.!33��,-!,,��8/' '�8-� �29!�'�88��$ ##��
.$�#!�$8�-#� '$2��!,-!�,!33��8'�0$����88$��$,���,$!# ��/(/�3!�$,�-/--!�3!�.$#!0$�,$6��
	,�3-#!�$,�2��' � �3�,-�,� �8$�4$!,!���.! $,$#!�3��.!, 8$-;�.$�'�-!,0��5�6�$,�V �--8�'!#��!-#��@/�.#�-� �5V ) ��6�
29!�8$�4$!,!��� �#��#!����3$��,-!,,!�9�,,� �3��2�#�- -!#$8-$2��.$�2#!�#!�/,�2��' � �.$�3!--/#��"!,�.! $,$- ��!�2�,�
 $,�-� ��33�$,-!#,� �.!3�4�3/�!� �#��-� �.�33!�./!��,- !,,!�' �8-!�3�/,��.$� #�,-!��33��3-#������' �-!,0��.$ �/82$-��.!3�
3!--�#!�	�'$,?$��'!!.C�7 �I�8-�-��.$� �V ��
�
�
�

�
��/$"&�3J��)&"�#��,���A��-$''&�"$''� "&�

�
�
	3�  !,� �!,� � .$� ,� ,�3!--/#���@/�,.� � '#!8!,-!�� I� '#$, 2$'�3�!,-!�$�'/-�"$3!� �33�!   !--� �#$ 3!88$4 ��2�/8�- � � .�33!�
8/'!# $2$��!-�33$29!�8/$�8!(,�3$��� �-#�8�!88$� �$, � --$�3�/3-$�� �-#�--� �.$�2�,4 !7�#�I�.$� �--� �2�8-$-/$ -��$,-!#�� !,�
-!�.��#/33$��! -�33$2$��
���#$ 3!88$�,!�.!3�2��' � �!3!--#���(,!-$2��.!-!#�$,� �.!$�G"/29$�.$�3!--/#�H�5#!�.$,(�9�3!86��2$�I�.!33! �#!($�,$�
.$�8'�0$��$, �2/$�3�!,!#($�� .!3�2��' � � I� ��3-� �82�#8� � � �!�$3� -�(�� ,!33�� --#�4 !#8�#!�$3�2��' � � !3! --#���(, !-$2���
'!#��,!� 8�3�� $,� @/!8-!� #!($�,$� ,� ,� #$/82$#;� �� 2�#$2 �#8$� 8/  $2$!,-! �!,-!� � 2$�I� ,� ,� #$8'�,.!#;�
�33�$,-!##�(�0$�,!�.!3�#!�.!#��
E /!8-�� !  !--� � I� ��3-� �2#$-$2�� '�$29J�'/M� ��,$ !8-� # 8$�$,� �� .� � '$F�� � �!,� �$,-!,8��4 �#$�,.��3�� ' �8$0$�, !� !�
3��#$!,-��!,-� �.!3�-�(�� �.!3�2�33���,29!�.$�'�29$�2 !,-$�!-#$��

                                                 
27 Regione di spazio, suffi cientemente lontano dalla sorgente, nella quale il campo elettromagnetico ha distribu-
zione con caratteristiche di onda piana, ovvero c’è una relazione costante tra campo magnetico e campo elettri-
co. 
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9.1 Posizionamento del tag sulla bottiglia 
	3� ,�8-#��8-/.$��8/33��82!3-�� .!3� -�(� !� 8/3�8/� � ' �8 $0$�,��!,-� �8/33�� "�--$(3$���9� � ' �#-�-� ��2��!�4 !.#! �� �� ��
$,.$4$./�#!�$3�-�(��D�%%�.!33����"	.�2��!�$3��$(3$� #�2�,.$.�-� �����8/��.$�!,8$�,!��33/,(�-���2��' �-$"$ 3!�2�,�
3�� .$�!,8$�,!� .!33�� "�--$(3$� � !� 3�� 8/�� �--$��� '!#2! ,-/�3!� .$� 3!--/#�� 8�,� �8-�-!� 3!�2�#�--!#$8-$29!�29! �9�,,��
 �--� �#$2�.!#!�3��82!3-��8/�.$�!88������29$�#��29!� -�3!�82!3-�� I�8-�-�� !  ! --/�-� ��4 !,.� �2��!��"$!--$4 ��.$��88$2/�
#�#!�3�� ��88$��� '!#2!,-/�3!� .$�3!--/#�� �/-� ��-$2�� . !$� �� ��8/� .$� /,��3$,!�� .$�$�"�--$(3$�� !,-� �� 
!3�2�8 ��$,�
2/$�$,4 !2!�8$�'�88� �'#�2!.!#!��33� �3!--/#���,29!�� � ,/�3�!,-! �5�.�!8!�'$��'!#�4$,$�.$��3-� �'#!($��'#�.� --$�$,�
,/�!#�� 3$�$-� -�6�� 3�!  $2$!,0�� ,!33�� 3!--/#�� �88/�! � /,�� 4 �3!,0�� $, !#$�#!� !.� $3� '�,�#���� .!$� -�(� /-$3$ 00�"$3$�
.$4 !,-�� ��3-� � '$F� ��'$��5�.� !8!�'$�� ' �88�,� � !88!#!� /-$3$00�-$� -�(� '$F� '$22�3$6�� 
 $M� '�8-� �8�,� �8-�-!�$ ,.$4$�
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�!,-!�3�� "�--$(3$�6� I�$,�.�--� � '!#� /,��' '3$2�0$�,!� �/-� ��-$00�-��8$�� '!#� /,� �8'!--� � .$�8-�,.�#.$00�0$� ,!�29!�
.$�3!--/#��� ��3!� �' '3$2�0$�,!��8!�#$-!,/-��2��/,@/! �$,-!#!88�,-!��4 �� !4 !,-/�3�!,-!�8-/.$�-�� �.�9�2�'!# �2$��
82/,�� -$'�3�($�� .$�2�'8/3�� !� "�--$(3$��� -#�4 �,.� �3� �2��"$,�0$�,!��--$��3!�  #�� /,��8!#$!� .$� !3!�!,-$)4$ ,2�3$�� .$�
'�2A �($,(�� .$� !8-!-$2�� � .$�  �""#$2�0$�,!� .!33! �2�'8 /3!� ! �8� '#�--/--� � .$�  /,0$�,��!,-� � .!3� 8$8-! ��� �� 	� �� 	,�
' �#-$2�3�#!�� !88!,.� �3!�2�'8/3!�8�3$-��!,-!�$,� �33/ �$,$��5�!-�33�6� !�@/$,.$�.$� /,� ��-!#$�3!�29!��2��!� �""$��
�� �4$8-���$,-!# !#$82!�2�,�$� 8$8-!�$� �� 	���@/!8-!� / 3-$�! � ,!2!88$-�,� � .$� �� .$ $29!� !.�$,-!(#�0$�,$� �3�  $,!� .$�
'�-!#!��8'$-�#!�!�#!,.!#!�!  $2�2!�$3� /,0$�,��!,-� �.!3�-�(��
 $�82/,��8�3/0$�,!�29!�2��/,@/!�4 !,$88!�- #�4 ��
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9.2 Tipologia di tag 
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9.3 Considerazioni sul collo di bottiglie 
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9.4 Allineamento dei tag all’interno del cartone 
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9.5 Analisi dei risultati 
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9.5.2 2°Prova: Bottiglie con tag UH113 
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9.5.3 3°Prova: Bottiglie con tag UH180 
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���8$-/�0$�,!�.!82#$--���44$��!,-!�I �4 �3$.��'#$,2$' �3�!,-!�'!#�$�.$'�3$��$,�@/�,-� �$� -�(�� �,$.$#!0$�,� 3$�(�#�,�
-$82�,� � /,�� ��(($�#!� !  $2�2$��@/�3�#��4$�  �88!� /,� �3�#��8�4#�' '�8$0$�,!�� .�4 /-� � �' ' /,-� � �33��.$�2!,0� �� 	,�
-�"!33��8�,� �#$'�#-�-$� �32/,$�#$8/3-�-$� �--!,/-$�$, � �32/,$� -!8-� .$�2�#�--!#$00�0$�,!�2�,.�--$�8/$�8$,( �3$� -�(��
� �!�
8$�'/M�4 !.!#!�$�-�( �� �,$.$#!0$�,�3$��� �.$  !#!,0��. $�@/!33$�.$'�3���#$8!,-�,� ���3-� ��!,� �.!33�$,-!# !# !,0� �#!2$�
'#�2���8� '#�--/--� ��3�2#!82!#!�.!33��.$8-�,0� �.�33� �,-!,,���-�,-� �29!�'$F�.$�@/�329!�-�(�'/M�!88!#!�8� 4#�' '� �
8-� �����,�-�#!�29!�$3�-�(�� �,$.$#!0$�,�3!� �'!#M��2� �'�#-��/,�2�8-��'$F�!3!4 �-� �#$8'!--� ��.�/,�,�#��3!� .$'�3��
'/#�(�#�,-!,.� �'#!8-�0$�,$�� �(($�#$��

!3�2�8��$,4 !2!� .!33!� �3-#!� ./!� -$'�3�($!� .$� �.$�2! ,0�� ($�2�� /,�#/�3�� ' �#-$2�3�#�!,-!�#$3!4 �,-!�3�� �� . �3$-; �
.!33��33!8-$�!,-� � .!3� '�33!-�� �44 !#��3�� .$8'�8$0$�, !� .!$�2�33$�� ��7�/-��#.$,�-$� ,!$� .$4 !#8$�8-#�-$�29! �  �2$3$-�,� � �.�
!8!�'$�� 3� !8'�8$0$�,!� .!3� -�(� �33� !8-!#,� � .!3� '�33! -� � � 2��/,@/!� ,� ,� �� .$#!--� � 2�,-�--� � 3�/,� � 2�,� 3��3- #��
�33�$,-!#,� � .!3� '�33!-8� � �� ,� � (!,!#�3�!,-!�$� '$F�  � 4 �#!4�3$� '!#�3�$.!,-$ $2�0$�,!� ��88$4 �� !� '!#� !--� ,� � ��(�
($�#�!,-!�.$�2�,-!,!#!�!4 !,-/�3$�2#$-$2$-;�3!(�-! �� 33!�8'!2$ $29!�2�#�--!#$8-$29!�.$�'#�.�--� �.$�2$�82 /,�2�33���
�
�

�
��/$"&�4J�� - ,��#����'&C#$!�9&)#" )#' �

�
�
�
�$-!,$� �� �2�, $(/#�0$�,$�'$F�2��'3!88! �$,4 !2!�@/!33 !�2�,�/,���(($�#!�(#�.� �.$�2�8/�3$-; �5��82�#8� ��/-� ���
0$�,!6� ,!3�3�#�� �33!8-$�!,-� �52 #��$� '�33!-� �$8-$6� !�@/!33!�29!��8!' '/#�2�,�2�33$� .$8'�8-$� ,!$�4 �#$�8- #�-$�$,� �� .��
' �-!,0$�3�!,-!�2�,� ,/�!#�8$� -�(� ' �8-$� �33�$,-!#,� � . !3� '�33!-�5�44$��!,-!�3�� ,/�!#�8$-;� .!$� -�(�#$4 �3-$ �4 !#8��
3�$,-!#,� �.$'!,.!�.�33��.$�!,8$�,!�.!$�8$,(�3$�2�33 $��.�33! �#!(�3!�.$�8-�"$3$-; �.!3�'�33!-� �.�3�2�!  $ 2$!,-!�.$�8� -/�
#�0$�,!�!�.�33��8-#�-$ $2�0$�,!�.!3�'�33!-��!226��� � ,� �(!,!#�3�!,-!�3!�'$F�8 �4 �#!4 �3$�'!#�3�$.!,-$ $2 �0$�,!� ��8�
8$4 ��8'!2$�3� !,-!�.�3��� �!,-� �29!�3!�2�#�--!#$8-$29 !�.$�2$�82/,�'#�.�--� �' �88�,� �$, 3/!,0�#!���(($�#�! ,-!�
3!�'!# �#��,2!�.!3�-�(��
�
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� , $(/#�0$�,$�.$�@/!8-��-$'� ��29!�@/$,.$�.$8-#$"/$ 82�,� ���3-$�-�(��33�$,-!#,� �.!3�'�33!-�5 �2$3�!,-!� #$82�,-#�"$3$�
,!33��#!�3-;6��/�!,- �,� �,�-!4 �3�!,-!�3��'#�"�"$3$-; �.$�,� ,�$.!,-$ $2�#!�-/--$�$�-�(�� !�@/$,.$�-/--$�$� 2�33$� �8� '#�-�
-/--� �@/�,.� �3��3�#��,/�!#�8$-;��/�!,-� �!�3!�2�#�-- !#$8-$29!�.$�'#�.�--� �8�,� �' �#-$2�3�#�!,-!�G�� 	.�9� 8-$3!H �
52��!��.�!8!�'$��3$@/$.$�!��! -�33�6��

!3�2�8�� .!$� '�33!-� �$8-$� (!,!#�3�!,-!� 3��2��' �8$0$ �,!� I�3�82$�-�� �33�!8'!#$!,0�� .!33�� '!#�-�#!�29!�� . �4 !,.��
�--$�$00�#!�$3�2�#$2��$,�-!#�$,$�.$�'!8���4 �3/�!��8 -�"$3$-;� �,!3��$,�#�-!�' � �' �88$"$3!�,� ,�I�.!--� �#$! 82��8! �'#!�
�� ' �##!�3�� ($/8-�� �--!,0$�,!� �,29!� �3� '�8$0$�,��!,- � � .!$�2�33$�-�((�-$��E /�3�#��2�'$-�88!#��$, �--$�2� 33$� �.$��
2!,-$� -#�� .$� 3�#�� � �2�33$� 2�,� 3$@/$.�)�!-�33�� $,� '# �88$�$-;)�� 2�,-�--� �� 8$� 4 !#$ $29!#!""!#�� 8$-/�0$�,$ � .�44 !#��
2#$-$29!��$� $,$�.!33� �22/#�-!00��.$�3!--/#���
�
�

�
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�
�!�2�,8$.!#�0$�,$� .�� ,�$� !  !--/� -!�8�,� �8-�-!�84 �3 -!�$,� "�8!� �33�� 8$-/�0$�,!� .!82#$--�� $,� �$(/#�� *=�2 9!� �� �
8-#�,� �3��829!���.$�'�33!--$00�0$�,!�/-$3$00�-� �'!# ��88!�"3�#!�$�2�#-�,$�.!3�4$,���
�
�$�,�-$�$,�3-#!�29!�$, �/,���� .�3$-; �.$�$.!,-$ $2�0$ �,!�G��88$4 �H��$,�2/$�2$�I�8$�2!#29$�.$�$.!,-$ $2�#! �2�,-!�' � �
#�,!��!,-!���3-$�2�33$��3� �8-!88��' �8$0$�,!�.$4 !,-$ �3��'$F�2#$-$2���	, �--$��#��$3� -�(�8/3�-�' ' � �#$8!, -$#;���3-$88$�� �
.!3�3$@/$.��2�,-!,/-� �8$��,!33!�"�--$(3$!�8$-/� -!� � 33��8-#�-� �8/'!#$�#!�8$��$, �@/!33!�'�8-! �3� -!#�3�!, -! �!�@/!8-� �
' �-#!""!�$�'3$2�#!�3��,!2!88$-;�.$�#$4 !.!#!��,29!�$ 3�-$'� �.$�-�(�,!2!88�#$��'!#�$.!,-$ $2�#! �$�2�33$�' $F�$,-!#,$�� � �
�..$#$--/#���3��829!���.$��33!8-$�!,-� �.!3�'�33!-��
�
\�$,�@/!8-$�2�8$�'$F� #!@/!,-!�$3�#$2�#8����-�(�� �, $.$#!0$�,�3$�29!���,29!�8! �' �8-$��33�$,-!#,� �.!3�'� 33!-���   #�,��
�,29!�/,����(($�#!�'#�"�"$3$-;�8$��.$�#$2!4 !#!�29!� .$�-#�8�!--!#!�$3�8!(,�3!�"!,��3-#!�$� �#.!33$��.$� 2!,-$��
�44$��!,-!� �,29!� ��3$4 !33�� '�33!-�3! �82!3-!� .$� '#�2 !88��52��!� �.� !8!�'$��3� � �� .�3$-;� .$� ��4$�!,-�0$�,! 6�
.!4�,� �!88!#! �'#!8!�$,�2�,8$.!#�0$�,!�$,�@/�,-� �' �- #!""!#��$, $2$�#!�3! �82!3-! �-!2,�3�($29!�52��!��.�! 8!��
'$��3��82!3-��.!3�-�(6�!�.$�'#�.�--� �52��!��.�!8!�' $��3!�82!3-!�.$��33!8-$�!,-� �.!3�'�33!-6��
�/--$�@/!8-$� �--�#$�8�,� �2�33!(�-$�-#��3�#��!�8$�' �88�,� �$, 3/!,0�#!�,�-!4�3�!,-!�8$� �$,� �8!�� '!#�-$ 4 ��8$��,!33� �
'#�(!--�0$�,!�.!33!�.$4 !#8!�2��' � ,!,-$��
� �8!2�,.�� .$�2��!�4$!,!� !  ! --/�-� �3� � ��4$�!,-�0$�, !�$,�2�##$8'�,.!,0�� .!3� '/,-� � .$�3!--/#��$,�#�.$� # !�
@/!,0��$3�3$@/$.��2�'#$#;�$,��� .� �'$F�� ��!,� �' !#��, !,-!�$3�'/,-� �.$��' '3$2�0$�,!�.!3�-�(�.!-!#�$,�,.� � /,��
#$./0$�,!�8$��.!33� �22/#�-!00��5,/�!#��.$�-�(�$.!,- $ $2�-$�8/3�-�-�3!6�29!�.!33��  $.�"$3$-; �.!3�#!�. �#� -! �5,/�!#��
�!.$�� .$�3!--/#!� '!#� -�(6�� �!,8$��� � �.� !8! �'$�� �3�2 �8�� .$� /,�� ��4$�!,-�0$�,!� ��3-� � "#/82��2�,�2�##!33� ��
'$/--�8-� �29!�/,��#�-�0$�,!� .!3� '�33!-� ./#�,-!�3��  $3��-/#�� .�4 !� ��3-!�8�,� �3!�4$"#�0$�,$�29!�3�� '!.�, �� '/M�
-#�8�! --!#!� ��-/--$�$�2�33$�!�@/$,.$��3�3$@/$.��2�, -!,/-� ��
\�!4$.!,-!�@/$,.$�2��!�3��-�((�-/#��.$�/,�2�33��,� , �' �88��#$./#8$��.�/,���!#��82!3-��-!2,�3�($2���
�!� ,/�!#�8!�4 �#$�"$3$�$,�($�2��$�'�,(� ,� �.$�2�,8$.! #�#!� -/--$�$�  �--�#$�29!� '�88�,��2�,2�##!#!� �.� /,� � $(3$��
#��!,-� � .!3�#$8/3-� -� � �--!8��� 8$�� !88��$,-!8��$,� -! #�$,$� .$� �  $.�"$3$-; � .!33� � -!2,�3�($��� .$�2�8-$�2� ##!,-$� )� .$�
$,4 !8-$�!,-� �5'!#�3��2@/$8-�� .!33�� -!2,�3�($�� !�3�� �� .$ $2�� .!$� '#�.�--$� � �.!$� '#�2!88$6� �� .$�$�'�--� � '!#�$� .$�
4 !#8$�,�.$�.!33�� $3$!#���
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11.1 I confini dell’analisi 
�!#�$3� '#�(!--� �$,� !88!#!�� I� 8-�-� � '#!8��$,�2�,8$.! #�0$�,!� /,�8�3�� ,� .� � .!33�$,-!#��8/' '37 �29�$,��3��2 �,-$,���
,!33��@/�3!�2�, 3/$82�,� �3!� /4 !�.�� ' �#-!� .!$�  �#,$- �#$� �� ��,-!�� �44 !,(�,� �$�'#�2!88$� .$� -#�8 �#��0$�,! � .!33! �
8-!88!� !�3�� '#�./0$�,!�.!3�4$,��29!�/,��4�3-��$�"�- -$(3$�-� � I� .$8-#$"/$-���8!2�,.� �.$4 !#8!� ��.�3$-;�� � $� '#� '#$�
'�#-,!#�2���!#2$�3$���! �8'!#$�!,-�0$�,$� !�3��#!3�-$ 4 ��4 �3/-�0$�,!�!2�,� �$2���2��!�($;��,-$2$'�-� �,!3�2 �'$�3��
$,-#�./--$4 ���8$�2�,2!,-#�,� �$,�' �#-$2�3�#!�8/$� '#� 2!88$� .$� /-$3$00�� .!33!� "�##$@/!� !�8/$� '#�2!88$� .$�3�($8-$2��$, �
/82$-���
�

11.2 La definizione dello scenario tecnologico cons iderato 
�3$�82!,�#$�-!2,�3�($2$�'#!8$�$,�2�,8$.!#�0$�,!�'!# �3��4 �3/-�0$�,!�8�,� �./!��
�

·  �2!,�#$��� ��	� ��4 /�3!�#�''#!8!,-�#!�3��--/�3!� 8$-/�0$�,!� '#!8!,-! �$,� �0$!,.��� ���@/!8-��'/,-� � .$�4$�
8-��8$�#$3!4 ��29!�3!� �0$!,.!�  �2!,-$� '�#-!� .!3� 
 � ,8 �#0$�� �/82�,$��29!� '#��/�4 !�$3� '#!8!,-!� '#�(!--��
8�,� � !-!#�(!,!!� -#�� .$�3�#���
!88/,�� .$�@/!8-!� /-$3 $00�� -!2,�3�($!�$,�#�.$�� #!@/!,0��8/33!� "�##$@/!�
'!#�3��#$3!4 �0$�,!��/-� ��-$2��.!$�.�-$� �.�!88$�#!3� -$4$�! �'!#�3� �(!8-$�,!�.!33��"�##$2�$�� !�.!$� ��(�00 $,$�
!� ,!��!,� �8/33!� "�--$(3$!)2�#-�,$�5��3-!� .$� !88!� /- $3$00�,� �$,4 !2!�$,�@/!8-�/3-$�� �2�8��$3�"�#�2�.!6��
� 32/,!� �0$!,.!�$,4 !2!��8� '#�--/--� �3!� '$F�(#�,.$�$, � -!#�$,$� .$�!,8$�,�3$�� '#!8!,-�,� �8-#/--/#!� �3-��
�!,-!��/-� �� -$00�-!�8$��'!#�3� �(!8-$�,!�.!$���(�00$ ,$�29!�'!#�3��(!8-$�,!�.!$�'#�.�--$�!�.!33!�� --#!0�
0�-/#!��--!��33��'#�./0$�,!��

��
·  �2!,�#$�� ��
 )��	. ��4 /�3!�#�''#!8!,-�#!�3��8-�-� � ,!3�@/�3!�3�� -!2,�3� ($�� �� 	.�$,�8-�,.�#.���
 � I�/-$�

3$00�-�� '!#�$.!,-$ $2�#!�3!� "�##$@/!� !�3!� "�--$(3$! � .$�4$,��,!33�� ' �#-!� .$�3�($8-$2��$,� /82$-��� �$�8�- -�3$,!��
29!�!88��'/M�2�,4$4 !#!�2�,�(3$��3-#$�8$8-!�$�.$�$.! ,-$ $2�0$�,!�.!$�'#�.�--$�'#!8!,-$�,!3�,� .� ��,�3$00 �-� �
���29!��8! �/-$3$00�-� �$,�8-�,.�#.���
 ��,!2!88$-; �.$ �/,��2�.$ $2��.!33!�#! !#!,0!�8-�,.�#.$00�-�� !�,� ,�
'#�'#$!-�#$���E /!8-��82!,�#$��-!2,�3�($2��'#!4 !.!��

�
o /,�$, #�8-#/--/#��9�#.C�#!�� �44$��!,-!�� "�8�-�� 8/33 �� #�.$�� #!@/!,0�� !.� �.!(/�-�� �33!� ,!�

2!88$-;� .!(3$�8-�"$3$�!,-$�� �$� '�-#;�4 !#$ $2�#!�3�� ' �88$"$3$-;� .$�82!3-�� .$� "#�,.!(($�"$3$�$,� �3-!#�
,�-$4 ����4 �#29$� $88$K�$3�3�#��/-$3$00��#$8/3-���$, �--$��$,-!#2��"$�3!K�

�

o $�-�(�/-$3$00�-$�3/,(� �3��8/' '37 �29�$,�8�,� �.$�-$'� �' �88$4 ��!�2�,8!,-� ,� �3�$���(�00$,�� !,-� �.$�
$, �#��0$�,$�29!�'�88�,� �!88!#!�2!,-#�3$00�-!�$,�/, �$, #�8-#/--/#��.$�#!-!� �33� �@/�3!�I�' �88$"$�
3!��22!.!#!�-#� �$-! �$,-!#,!-)��
 ��
!3�2�'$-�3��I�8- �-��'#!8� �$,�2�,8$.!#�0$�,!��,29!�3� �8�3/�
0$�,!�29!�'#!4 !.!�3�/-$3$00��.$�-�(�� --$4$�5(!�3�2� 3$00�0$�,!�.!33!�"�##$@/!86��/,��8�#-��.$�G�'�
-$�,�3H�����3��82!,�#$��"�8!�.$�#$ !#$�!,-� �'#!4 !.! �3�/-$3$00��.$�-�(�' �88$4$K�

�

o 3��  #!@/!,0�� � '!#�-$4 �� �88/,-��2��!�#$ !#$�!,-� � ,!3 � '#!8!,-!� 8-/.$�� I� .!3� -$'� � �D� ��29!� I�
@/!33����(($�#�!,-!�8-/.$�-� ���8'!#$�!,-� -� �'!#�3! � �' '3$2�0$�,$���
 ��-�,-� �'$F�29!�$3�,/�4 ��
8-�,.�#.�.$���
�3�"�3��3��D� ��!,!#�-$�,����8$�'#!4 ! .!�2�,4 !#(!#;�$,�/,� �8-�,.�#.�	��K�

�

o /,�$, #�8-#/--/#�� 8� -C�#!� 29!�#�22�(3$!�� $���(�00$ ,��� �#29$4$�� !� 2��/,$2�� $� .�-$� 3!--$� �!�
.$�,-!�3�$, #�8-#/--/#��9�#.C�#!���$�#!,.!�,!2!88�# $��'#!8/' '�##!��$, �--$��'!#�3!� �� .�3$-; �8!�
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11.3 La valutazione dei costi e dei benefici 
���"$!--$4 ��.!33!��--$4$-;�.$�4 �3/-�0$�,!�.!$�2�8-$ �! �.!$�"!,! $2$�.$�/,�'#�(!--� �.$�$�'3!�!,-�0$�,!�. !33��-!2,� �
3�($���� 	.�I�@/!33��.$�2�,8!,-$#!��33��'3�-!��.!33! ��0$!,.!�' �#-!2$'�,-$��3�'#�(!--� �.$�2�'$#!�$3�2�8- ��.!33��8�3/�
0$�,!�$,�-!#�$,$�.$�$,4 !8-$�!,-� �$,$0$�3!�! �.$�(!8- $�,!)��,/-!,0$�,!���!3�-$4 ��!,-!��33��.!82#$0$�,!�. !$�"!,!�
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11.3.1 La valutazione dei benefici di efficienza  
	� "!,! $2$� 3!(�-$� �33�!   $2$!,0�� .!$� '#�2!88$� 84 �3- $� 2�,� 3��/8$3$�� .!33�� -!2,�3�($�� ��
 )�� 	.� 8�,� � 8-/. $�-$� 8/33! �
8$,(�3!��--$4$-;�29!�3$�2��' � ,(� ,� ��
���4 �3/-�0$�,!�.$�@/!8-��-$'� �.$�� '' �#-/,$-;��"$3$- �-!�.�33�/-$3$00��.!33�� -!2,�3�($��$,�#�.$� #!@/!,0 ��I�!  !--/��
-�� �!.$�,-!� /,�2�, #�,-� �@/�3$�@/�,-$-�-$4 �� -#��$� ' #�2!88$�84 �3-$� ,!(3$�82!,�#$� -!2,�3�($2$�'#!8$� ��#$ !#$�!,-� ��
	,� ' �#-$2�3�#!�� '!#� $3� '#!8!,-!� '#�(!--� �� 8$� � !--� , � � �� 2�, #�,-� � 3�� 82!,�#$�� � ��	�� !� 2$�I� 3�� @/�-$.$�, $-;�
�33�$,-!#,� �.!33!�8-#/--/#!�3�($8-$2��'#�./--$4 !�!� 3��82!,�#$��-!2,�3�($2���� 	.�29!�$,4 !2!�$'�-$00��3! �,/�4 !��� �
.�3$-;�.$�84 �3($�!,-� �.!33!��--$4$-;�2��.$/4 �-!�.�3 3�$, #�8-#/--/#��-!2,�3�($2��$,8-�33�-���
�
�!#�$3�'#!8!,-!�'#�(!--� ��2��!�.!--� �$,�'#!2!.!,0�� �8�,� �8-�-$�'#!8$�$,�2�,8$.!#�0$�,!�./!�'#�2!88$�'# $,2$'�3$��
�

�  � !8-$� , !�!� -#�22$�"$3$-; �. !33!�" �##$@/! ��3!�"�##$@/!�2�##$8'�,.� ,� ��33!�"�--$��.$�4 �#$��(# �,.!00���29!�3! �
�0$!,.!� /-$3$00�,� � '!#� �32/,!� .!33!�  �8$� .!33�� '#�. /0$�,!� .!3� 4$,�� @/�3$� 3��  !#�!,-�0$�,!� ! �
3�$,4 !229$��!,-� �� �$� -#�--�� .$� �88!-�#$/-$3$00�"$3$� .$�  � ,.��!,-�3! �$�'�#-�,0�� '!#� /,��0$!,.��4$,$2�3� ��
	,�' �#-$2�3�#���.� �3��3�#��$.!,-$ $2�0$�,!�/,$4 �2�� /,$-���33��3�#��-#�22$�"$3$-;�!�(!8-$�,!��33�$,-!#, � �.!3�
3��8$,(�3��$, #�8-#/--/#���0$!,.�3!��"$3$-� �3� �' �88 $"$3$-;�.$��� ,$-�#�#!�2�8-�,-!�!,-! �3� �'#�./0$�,!�. !3�
4$,�� !.� $,-!#2!--�#,!� 3!� 2�#�--!#$8-$29!�  $,�3$�� 	, �3-#!� 2��!� �(,$� �3-#�� �88!-� #$/-$3$00�"$3!� .$� 4 �3�# !��
3��0$!,.��.!4 !�(!8-$#3���--$�$00�,.� ,!�$3�8/� �8 #/- -��!,-� �#$./2!,.� ��3��$,$�� �$3�8/� �$,/-$3$00���

�
�  �� ($8-$2��$, �/82$-� ��3! ��--$4$-;�29!�8�--$,-!,.� ,� ��3�'#�2!88��3�($8-$ 2��.$�/82$-��.!33���!#2!�.�3� ��(�0�

0$,��8�,� �8/..$4$8!�$,�./!�'#$,2$'�3$� ��2#��2�-!(�# $!�#!3�-$4 !��33��33!8-$�!,-� ��#.$,$�!��33� �8'!.$0$� ,!�
.!33�� �!#2!�4 !#8��$�'#� '#$� '�#-,!#�2���!#2$�3$�� �88 !�2�8-$-/$82�,� �3!� �--$4$-;�4 �3-!� �.� �22��' �(,�#!�
3�/82$-��.!33� ��!#2!�.�(3$�8-�"$3$� !,-$� �0$!,.�3$�� ��/-$3$00��.!33� �-!2,�3�($��$,�#�.$� #!@/!,0��$,�@/ !8-� �
 �8! � $�'3$2�� 3� �  #�,-�#!� -! ��-$29!� !8-!#,!� �33�� 8- �"$3$� !,-� � '#�./--$4 �� � � .$� 8-�22�(($�� !�
3�$,-!# �22$��!,-� �2�,�$�'#� '#$�'�#-,!#�2���!#2$�3$ ��	,�@/!8-��2�8��8�#; �,!2!88�#$��2�8-#/$#!�/,�#�'�
' �#-� � 2��/,$2�-$4 �� 2�,� $� '#�'#$� 23$!,-$� '!#� $, �#�� #3$� '#$,2$'�3$� 2�#�--!#$8-$29!� .!33� � -!2,�3�($��
��
 )�� 	.� !�8/33!� '�88$"$3$-;� �"$3$-� -!� .�3�8/� � /-$3 $00��$,� /,� ��"$-� � �33�#(�-� �#$8'!--� � �33�� 8�3��#!�3 -; �
'#�./--$4 ���	�"!,! $2$�.!82#$--$�$,�8!(/$-� �' �88�,� �$, �--$�!88!#!�#!'3$2�-$�!.�� �'3$ $2�-$�8!�$�'3! �! ,-��
-$��33�$,-!#,� �.$�/,��8/' '37 �29�$,�2��'�8-��.��'#�. /0$�,!�!�.$8-#$"/0$�,!�29!�� '!#�,� �$,��--$2��2�33��
"�#�-$4 ���
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�!� "�##$@/!� '#!8!,-$� �33�$,-!#,� � .$� /,��8-�"$3$�!,- � � '#�./--$4��#�' '#!8!,-�,�� �88!-�#$/-$3$00�"$3$� .$�  � ,.��!,�
-�3!�$�'�#-�,0��!�4 �3�#!�'!#�3��'#�./0$�,!�4$,$2�3� ��33�$,-!#,� �.!33��8-�"$3$�!,-� �'#�./--$4��,!33��#2 ��.!33��3�#��
4$-��/-$3!��.$�2$#2��:�� �1��,,$���88!�8/"$82�,� �2�� '3!88$�2$23$�.$�/-$3$00��$,�.$4 !#8!� �8$�.!33� �'#�./0$�,!��3�4 �(�
($�� !�#$/-$3$00��29!� ,!�#$29$!.�,� � /,��2�8-�,-!� � -- $4$-;� .$�#$2�,�82$�!,-� � !�2�,-#�33��� �$,-!-$00�,.� � 3!� "�--$�
8�,� � 8�((!--!� �� .$4 !#8$� 2$23$� .$�#$!�'$�!,-� �� #�""� 22��� 84/�-��!,-� � !� 3�4 �(($�� ./#�,-!� '!#$�.$� .$� -!�' ��
�,29!�8-#!--$�$,!#!,-$� �33� � '#�./0$�,!�� � --/�3�!,-! �$3�3�#��#$2�,�82$�!,-� � !.� /-$3$00�� �44$!,!� �!.$�,- !� /,� �
�,�(#� $2��29!�3! �2�#�--!#$00� �$,� "�8!� �.� /,�2�.$2! � �3�@/�3!� 8�,� � �88�2$�-! �$, �#��0$�,$� '$F� �' '#� �,. $-!�
5#!3�-$4 !��3� �#,$-�#!���3�3�--� �.$��2@/$8-����33�� 8/��4$-��/-$3!��!22�6�2�,-!,/-!�,!$�8$8-! �$�$, �#�� -$4$��0$!,.�3$�� �
8/�#!($8-#$�2�#-�2!$�� 	3�2�.$2!� �88!(,�-� � �.� �(,$�" �##$@/!� '/M� !88!#!�4 !$2�3�-� �$,8$!�!� �33�� "�--!�8-! 88�� !�8/ �
@/!8-�� �' '3$2�-� � �!.$�,-!� /,�!-$29!--��#$'�#-�,-!�$ 3�2�.$2!� .$�#$2�,�82$�!,-� � � � /,�2�.$2!� ��"�##!��� �4 �3-!�$3�
3�#��#$2�,�82$�!,-� �'/M�!88!#!��  $.�-� ��33!�2�'�2$ -;� !��33��'#� !88$�,�3$-;�.!(3$�� '!#�-�#$�.!33��2�, -$,���
	,�3-#!�3!� "�--$�4 !,(�,� � (!,!#�3�!,-!� ��4$�!,-�-! � � 33�$,-!#,� � .!(3$�8-�"$3$�!,-$� � --#�4 !#8�� �/3!--$�29 !� ,! �
' �88�,� �-#�8'�#-�#!� $,� ���@/�--#��2�,-!�' �#�,!��!, -!��	,� �8! �.$�8-�22�(($��!88!�8�,� �$�'$3�-!�$,�G2� 8-!33$�
�� (�""$!H� �� '$F� '$�,$�29!� ,!� ' �88�,� �2�,-!,!#!� �,29 !�@/�329!�2!,-$,�$��� ��$29J�8/� �(,$�2�8-!33�� ' �88�, ��
!88!#!�$�'$3�-!� "�##$@/!�2�,-!,!,-$� .$4 !#8!� -$'�3�( $!� .$�4$,��29!�4 �,,� �2�8-�,-!�!,-!�2�,-#�33�-!� !� (! 8-$-!� �
#$8/3-��.$� � ,.��!,-�3!�$�'�#-�,0���4 !#!�/,�8$8-! �� � �  $.�"$3! �.$�#$2�,�82$�!,-� ���.��(($�!  !--/� -� �' !#3� '$F�
��,/�3�!,-!� .�$� '#� !88$�,$8-$� 29!� � '!#�,� � �33�$,-! #,� � .!$� .$4 !#8$� 8'�0$� �0$!,.�3$�� ��#�,-$#!� /,� '#!2$ 8�� !�
29$�#��#$2�,�82$�!,-� � .!33��88!-�#$/-$3$00�"$3!� �"$ 3$-��3�� ' �88$"$3$-;� .$�$�'3!�!,-�#!� /,�8$8-! ��-$2�� !.� !  $2�2! �
8$8-!�� �.$�-#�22$�"$3$-; �.!3�'#�.�--� �29!�2�,-!,(�, � ��
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\� '#�'#$�� @/!8-�� 3�� '#$,2$'�3!� 2�-!(�#$�� .$� "!,! $2 $� .$� !  $2$!,0�� 29!� '�88�,�� !88!#!� �--!,/-$� 2�,� 3�/ -$3$00� �
.!33�� -!2,�3�($�� �� 	.�� 	�"!,! $2$� .$� !  $2$!,0��8$� 2�,2!,-#�,��8/33��#$./0$�,!�.!(3$� !##�#$�.$� (!8-$�, !� !�.$�#$2��
,�82$�!,-� � .!33!� "�--$� � ,� ,29J� ,!33��4 !3�2$-;� ! �  �2 $3$-; � .$� �22!88�� �33! �$, �#��0$�,$�#!3� -$4 !� �3� '#�. �--� � .��
!88!�2�,-!,/-� �5-#��$-!� �
 �� � �!.$�,-!�$,-!##�(�0$�, !� .!3� -�(�2�,�' �3��#!��8!�'#!�29!�3��0$!,.��8$�� .�- �-� �
.$�/,�8$8-!�� �$, �#��-$4 ��$,�(#�.� �.$�(!8-$#!�-�3$� $, �#��0$�,$�! �29!�2�,8!,-��.$��88�2$�#!��3�-�(�3!- -� �/,�.!�
-!#�$,�-� �2�,-!,/-� �$, �#��-$4 �6���
	,$0$�3� !,-!�8$� ,�-!#;� /,�$,2#!�!,-� � .!$�2�8-$� � '!# �-$4$� .�4/-$� �33��' '3$2�0$�,!� .!3� -�(�$,�#�.$� #!@/ !,0��$,�
�(,$� "�##$@/!�  �2!,-!� ' �#-!� .!3� '�#2�� �88!-� �0$!,.� 3!�� �/--�4$��8$�8�--�3$,!� �29!� /,�@/�3/,@/!�8$8-!� � � .$�
$.!,-$ $2�0$�,!�$,4 �8$4 ��8/33�� 8$,(�3�� "�--!� '#!4 !. !� /,��8/�� ��,$'�3�0$�,!� ! �@/$,.$� �--$4$-; �8'!2$ $29 !�29! �
#$29$!.!#�,,� �.!3�-!�' � �!�/,��$,$�� �$,,�30��!,-� �.! $�2�8-$�� '!#�-$4$��
�/22!88$4 ��!,-!�3��8�3/0$�,!�$,�#�.$� #!@/!,0�� '!#� !--!#;� .$�#$./##!�$� -!�'$�  $88$� .$�#$2!#2�� .!33�� ' � 8$0$�,!�
.!33��8'!2$ $2�� "�##$@/!� -#��3!� �3-#!�29!�  �,,� � ' �# -!� .!33��8-!88��3�--� � .��2@/$8-�� !� '#�4 !,(� ,� � .�33� �8-!88� �
 �#,$-�#!��
	,�3-#!�8�#;� ' �88$"$3!� (!8-$#!� 3!� $, �#��0$�,$�#!3� -$4 !� �33!� "�##$@/!� !�$�2�,-#�33$� �.� !88! �3!(� -!�58$ � '!,8$� '!#�
!8!�'$���.�/,�' �88$"$3! �2�,-#�33��$,4 !,-�#$�3!�'!#� $3�2�,-!(($��.!33!�"�##$@/!�'#!8!,-$�8/ �.!-!#�$,�-$ �G2�8-!33$�
�� (�""$!H6�2�,� /,�8!,8$"$3!�#$8'�#�$�� .$� -!�' � � .��' �#-!� .!(3$�� '!#�-�#$�29!�$,�@/!8-�� �� .� �' �-#�,,� �$, -!#�
 �22$�#8$�$,���,$!#��'$F�8!�'3$2!� �,29!�2�,�$�8$8-! �$�$, �#��-$4$�29!�#$3!4 !#�,,� �$,��/-� ��-$2��(3$�8' �8-��!,�
-$�.!33! �"�--$��33�$,-!#,� �.!33!�.$4 !#8!��#!!�.!33� �8-�"$3$�!,-� �'#�./--$4 ��8!,0��29!�3�� '!#�-�#!�.!"" ��#!($8-#�#!�
��,/�3�!,-!� �(,$�8'�8-��!,-� � � ' ' /#!�.!""��2��"$�#!� $3�8$8-!� �� .$�2�#-!33�,$8-$2�� /-$3$00�-� � '#!88�� �32/,$�
$�'$�,-$�'#�./--$4$��
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���--$4$-;�.$� �33!8-$�!,-� ��#.$,$�I�/,��.!33!���(($ �#�!,-!�$�'�--�-!�.�33�� -!2,�3�($���� 	.�!�3!�' �88$" $3$-; ��"$3$�
-�-! �.�33� �-!2,�3�($���� 	.�8$�.$  !#!,0$�,� �,�-!4�3 �!,-!���8!2�,.��29!�$3�-�(�8$� �' �8-� �8/33��8$,(�3�� "�--$(3$�� �
8/3�2�#-�,!�8/3�'�33!-� � �8/� -/--!�3!�2�, $(/#�0$�,$ �'�88$"$3$�� 	,�  �8!� .$� �33!8-$�!,-� � �#.$,$�8$�#$-$! ,!�29!�� �3� �$�
,$�� ��3��--$4$-;�4 !,(��84 �3-��'#!3!4 �,.� �!�8'!.!,.� �2�33$���' �33!-�!�,� ,�8$,(�3!�"�--$(3$!���$�8-$���2 9!��#$8'!--� �
�33�� --/�3! ��33!8-$� !,-� ��#.$,$��84�3-����,/�3�!,-! ��2�,�3��/8$3$��.$�-!2,�3�($��$,�#�.$� #!@/!,0���($ ;�'#!8!,-! �
$,�8-�"$3$�!,-� � '!#�3�� (!8-$�,!� .!$� � �(�00$,$��8$� ' �88��#�(($/,(!#!� /,� �/�!,-� � .$� !  $2$!,0�� ' �#$� �3� � 1��%�
^ �B �� 	,� ' �#-$2�3�#!�$� "!,! $2$� �--!,$"$3$�8$�3!(�,� � �3 3�$.!,-$ $2�0$�,!� .!$�2�33$� ! � .!$� '�33!-� '#!3!4 �-$� 2�,-!8-/�3�
�!,-!� �33�� --$4$-;� .$� '$2A$,(�� (#�0$!� �33�/-$3$00�� .$� /,� 3!--�#!� �� 	.� 29!� '/M� !88!#!� /,� ' �3��#!� �  $.� -� �
�33�� '!#�-�#!�� ' '/#!�/,��8-#/--/#�� $88���' '3$2�-�� �.�/,�-#�,8'�33!-�� ��.�/,� �#A3$ -��	,�@/!8-���� .� � ' �88�,��
!88!#! �2� '!#-!�-/--!�3!�2��"$,�0$�,$�.$�(!8-$�,!�.! 3�� �(�00$,��!�.!33��--$4$-;�.$�'$2A$,(�.$�2/$�3��0$ !,.��4$,$2��
3��I �.�-�-���	,�@/!8-��� �"$-� �/,�!##�#!�.$�'#!3$!4� �'/M�!88!#!�$�� !.$�-� �!,-!�2�##!--� �$,4 !2!�.$��##$4 �#!��$�
2�,-#�33$�!  ! --/�-$� �'!#�!8!�'$���$,�"�,29$,��.$�8 '!.$0$�,!��'#$�� �.$��22�#(!#8!,!��
 $M��3-#!��.�$,2# !�!,-�#!�
3�!  $2$!,0��.!33� �--$4$-;�84 �3-���""$,���,29!�/,�� $(3$�#��!,-� �.!33��@/�3$-;�.!3�'#�2!88���$�2�,-#�33 $�!  ! --/�-$�� �
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11.3.3 La valutazione degli investimenti e dei cost i correnti  
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30 Per processi di filiera si intendono le macro-attività svolte presso i nodi della Supply chain, come ad esempio 
l’allestimento ordini e la spedizione. 
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E. I partner tecnologici dell’EPC Lab 
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