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Abstract—Logistics activities refer to transporting materials 
and/or storing them in specific warehouse (platforms) for a given 
period of time. Typical problems are related to route and vehicle 
load optimization and monitoring of transportation conditions. 
GPS availability in the vehicles allows transportation companies 
to remotely check if vehicles are on schedule. Such information is 
often related to a single shipment. This paper presents a web tool 
which aims to support analysts through an interactive 
visualization technique that shows all routes performed by the 
vehicles in a given period of time on a geographic map. The tool 
allows analysts to perform explorative analysis in order to obtain 
information that otherwise is difficult to get. Various filters help 
them to reduce the visualized data to a manageable quantity. The 
interface is simple, complex queries can be executed by specifying 
a few parameters and performing zoom & pan gestures on the 
map. 
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$� UHFHQW� SURMHFW� ZH� ZRUNHG� WR� DLPHG� DW� SURYLGLQJ�

FRPPHUFLDO�RSSRUWXQLWLHV�WR�VPDOO�DQG�PHGLXP�VL]H�HQWHUSULVHV�
E\�GHYHORSLQJ�D�V\VWHP�WKDW�HQDEOHV�DOO�VWDNHKROGHUV�LQYROYHG�LQ�
ORJLVWLFV� WR� LPSURYH� WKH� FRRSHUDWLRQ� DQG� WKH� YLVLELOLW\� LQ� WKH�
PDUNHW�� 7KH� SURMHFW� FRYHUHG� LQGXVWULDO� SURFHVVHV� IURP� WKH�
DFTXLVLWLRQ�RI�UDZ�PDWHULDOV�WR�WKH�GHOLYHU\�RI�WKH�ILQDO�SURGXFW�
WR�WKH�FOLHQW��7KHUH�LV�D�GLIIHUHQFH�EHWZHHQ�WKH�SURGXFWV�DQG�WKH�
PDWHULDOV�WR�EH�WUDQVSRUWHG��:KLOH�WKH�SURGXFWV�DUH�WKH�UHVXOW�RI�
D� SURGXFWLRQ� SURFHVV�� WUDQVSRUWHG� PDWHULDOV� DOVR� LQFOXGH�
LQWDQJLEOH�JRRGV�� VXFK�DV� LQIRUPDWLRQ� IORZV� �RUGHUV�� LQYRLFHV��
PDUNHG�GDWD��HWF����7KH�FRPELQDWLRQ�RI�SK\VLFDO�DQG�LQIRUPDWLRQ�
IORZV� LV�DQ�DGGHG�YDOXH�RI� WKH�SURMHFW��7KH�GHYHORSHG� V\VWHP�
DGGUHVVHV� D� QXPEHU� RI� FRPSDQLHV� ZLWK� GLIIHUHQW� FDSDELOLW\�
LQYROYHG� LQ� ORJLVWLFV��ZKLFK�RIIHU� YDULRXV� JRRGV� DQG� VHUYLFHV��
7KH�V\VWHP�RIIHUV�PXOWLPRGDO�VHUYLFHV�DQG�XVH�QHZ�WHFKQRORJLHV�
WR�SHUIRUP�DGYDQFHG�SODQQLQJ��VFKHGXOH��WUDFNLQJ��DQG�DQDO\VLV��
7KLV�DOORZV�WKH�SURGXFHUV��EXW�DOVR�WUDQVSRUWDWLRQ�FRPSDQLHV��WR�
UHGXFH� WKH� TXDQWLW\� RI� XQVROG� SURGXFWV�� WKH� VWRUDJH� WLPH�� WR�
VKRUWHQ�RU�VSHHG�XS�WKH�VXSSO\�FKDLQ��

,Q�HDUO\���V�WKH�WHUP�ORJLVWLFV�IRFXVHG�RQO\�RQ�WKH�PRYHPHQW�
RI�JRRGV��6WDUWLQJ�IURP�WKH�PLG�����V��PHWKRGV�WR�PRYH�JRRGV�
PRUH�HIILFLHQWO\�ZHUH�FRQVLGHUHG��7RGD\�ORJLVWLFV�LQFOXGHV� WKH�
ORJLFDO�IORZ�WKDW�DFFRPSDQLHV�WKH�SK\VLFDO�IORZ��ZKLFK�FRQVLVWV�
LQ� GRFXPHQWV� DQG� LQIRUPDWLRQ� RI� WKH� SURFHVV� WR� SDFN�� ORDG��
WUDQVSRUW�DQG�GHOLYHU�JRRGV��&RPSDQ\�PDQDJHUV� WKDW�RUJDQL]H�
WKHLU� IOHHWV� QHHG� WR� NQRZ� WKH� SRVLWLRQ� RI� HDFK� YHKLFOH��

LQIRUPDWLRQ� DERXW� WKH� URXWH�� WUDQVSRUWDWLRQ� FRQGLWLRQV� DQG�
GULYHUV¶� FRQGLWLRQV��9HKLFOHV� DUH� HTXLSSHG�ZLWK�*36��6HQVRUV�
DUH� RIWHQ� LQVWDOOHG� LQ� WKH� FRQWDLQHUV� WR� FRQVWDQWO\�PRQLWRU� WKH�
WUDQVSRUW� FRQGLWLRQV�� 7RGD\�� WUDQVSRUWDWLRQ� WUDFNLQJ� LV� YHU\�
FRPPRQ�DQG�WKH�FDUULHU�FDQ�SURYLGH�WKH�FOLHQW�ZLWK�WKH�SRVLWLRQ�
RU�WKH�VWDJH�LQ�WKH�SURFHVV�ZKHUH�WKH�RUGHUHG�SURGXFW�LV���

2Q� WKH� FDUULHU� VLGH�� W\SLFDO� SUREOHPV� LQYROYH� WKH�
RSWLPL]DWLRQ�RI�YHKLFOH�ORDG�DQG�URXWLQJ��ZKLFK�RIWHQ�GHDO�ZLWK�
PDWKHPDWLFDO�PRGHOV�IURP�WKH�RSHUDWLRQDO�UHVHDUFK�ILHOG��$ERXW�
WZHQW\�\HDUV�DJR��URXWLQJ�ZDV� WKH�PDLQ� LVVXH�>�@�� WKHQ�IXUWKHU�
LVVXHV�UHODWHG�WR�ORDG�RSWLPL]DWLRQ�DQG�URXWH�VFKHGXOLQJ�RFFXUUHG�
>�@�� /DWHU�� ZLWK� WKH� JRDO� RI� LPSURYLQJ� VHUYLFH� TXDOLW\� DQG�
UHGXFLQJ�FRVWV�� UHVHDUFK� IRFXVHG�RQ� WKH�SODQQLQJ�RI� WKH�HQWLUH�
VXSSO\�FKDLQ�>�@��6XFK�PHWKRGV�DUH�QRZ�UREXVW�DQG�ZRUN�SUHWW\�
ZHOO��+RZHYHU��RSHUDWLRQDO�UHVHDUFK�DOJRULWKPV�DUH�FRQVLGHUHG�
DV� EODFN� ER[HV�� DQG� WKH� DQDO\VWV� GR� QRW� JHW� D� SUHFLVH�
XQGHUVWDQGLQJ� RI� KRZ� GDWD� DUH� SURFHVVHG� DQG� WKH� UHVXOWV� DUH�
REWDLQHG�� 0RUHRYHU�� RSWLPL]DWLRQ� DOJRULWKPV� RIWHQ� WDNH� LQWR�
DFFRXQW� D� VLQJOH� GHOLYHU\� DQG� SURYLGH�ZHDN� VXSSRUW� IRU� ORQJ�
WHUP�DQDO\VLV��

&RPPRQ�SUREOHPV�LQ�ORJLVWLFV�DUH�GXH�WR��WKH�KLJK�QXPEHU�
RI�DFWRUV�LQ�WKH�VXSSO\�FKDLQ��WKH�UHTXHVW�RI�D�VPDOO�TXDQWLW\�RI�
SURGXFWV��URXWLQJ�VFKHGXOLQJ�� ORDG�RSWLPL]DWLRQ�� WUDQVSRUWDWLRQ�
FRQGLWLRQ� TXDOLW\�� OLWWOH� RU� QR� XVH� RI� LQWHUPRGDOLW\�� 7KH�
GHYHORSHG�V\VWHP�SURYLGHV�WKH�LQYROYHG�FRPSDQLHV�ZLWK�D�WLPH�
EDVHG� VWUDWHJ\� >�@� WKDW� SHUIRUPV� DSSURSULDWH� SODQQLQJ� DQG�
VFKHGXOLQJ��DOORZLQJ�WKHP�WR�HDVLO\�FRRSHUDWH��

/RJLVWLFV�SURFHVVHV�JHQHUDWH�KXJH�DQG�G\QDPLF�GDWDVHWV��WKDW�
DQDO\VWV�ILQG�GLIILFXOW�WR�XQGHUVWDQG��7KH�WRRO�SUHVHQWHG�LQ�WKLV�
SDSHU� SURYLGHV� D� YLVXDOL]DWLRQ� WHFKQLTXH� XVHIXO� IRU� DQDO\VWV�
ZRUNLQJ� LQ� WUDQVSRUWDWLRQ�� LQWHUHVWHG� LQ� XQGHUVWDQGLQJ� WKH�
FRPSOH[� DQG� G\QDPLF� VSDWLDO� LQWHUDFWLRQV� DPRQJ� SURGXFWV�
�HLWKHU� FRPSRQHQWV� RU� ILQLVKHG� RQHV��� SURGXFHUV�� FDUULHUV� �H�J��
URDG�� UDLO� PDULQH�� IOLJKW� FRPSDQLHV�� ORJLVWLF� SURYLGHUV���
FRQVLJQHHV�� DQG� FOLHQWV� �WKRVH� ZKR� RUGHU� JRRGV� DQG� WULJJHU�
WUDQVSRUWDWLRQV���7KH�YLVXDOL]DWLRQ�WHFKQLTXH�KDV�EHHQ�GHYHORSHG�
DFFRUGLQJ� WR� WKH� 6KQHLGHUPDQ¶V� 9LVXDO� ,QIRUPDWLRQ� 6HHNLQJ�
0DQWUD�>�@��ZKLFK�SUHVFULEHV�WR�SURYLGH�D�JHQHUDO��RYHUYLHZ�RI�
WKH�GDWD��EXW�DOVR�WKH�SRVVLELOLW\�WR�ILOWHU�GDWD�LQ�RUGHU�WR�DOORZ�
WKH�XVHU�WR�FRQFHQWUDWH�RQ�VSHFLILF�GDWD�RI�LQWHUHVW�DQG��ILQDOO\��WR�
SURYLGH� GHWDLOV� RQ� GHPDQG�� 7KXV�� WKH� WRRO� ILUVW� VKRZV� DQ�
RYHUYLHZ�RI� URXWHV� RI�PDQ\� VKLSPHQWV� DQG� SURYLGHV� ILOWHUV� WR�
UHILQH� WKH�YLVXDOL]HG�GDWD� LQ�RUGHU� WR�VXSSRUW� WKH�GDWD�DQDO\VLV�
SURFHVV�� 7KH� XVHU� DFWLYDWHV� ILOWHUV� E\� PRGLI\LQJ� WKH� YDOXH� RI�
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YDULRXV�DWWULEXWHV�� UHODWHG� WR� WUDFNLQJ��H�J��RUGHU�GDWH��GHOLYHU\�
WLPH�� FXVWRPHU� FRGH��� YHKLFOHV� �H�J�� WUDQVSRUWDWLRQ� FRPSDQ\��
YHKLFOH� FRGH�� YHKLFOH� FKDUDFWHULVWLFV��� ORDG� �H�J�� ZHLJKW��
SDFNDJLQJ��LWHPV�QR���SURGXFW�W\SH���DQG�GHOLYHU\��H�J��DGGUHVV�
DQG� ORFDWLRQ�� GDWH� DQG� WLPH��� 'HWDLOV� RI� VSHFLILF� LWHP� DUH�
SURYLGHG�LI�WKH�XVHU�UHTXHVWV�WKHP��

1H[W� VHFWLRQ� EULHIO\� UHSRUWV� VRPH� UHODWHG� ZRUNV� DERXW�
YLVXDOL]DWLRQ�RI�PRELOLW\��WUDIILF��VSDFH�DQG�WLPH��LQFOXGLQJ�DOVR�
WLPH� VHULHV� DQG� SURFHVV� YLVXDOL]DWLRQ�� 6HFWLRQ� ,,,� SUHVHQWV� WKH�
GHYHORSHG� WRRO�� 6HFWLRQ� ,9� FRQFOXGHV� WKH� SDSHU�� DOVR�
KLJKOLJKWLQJ�VRPH�IXWXUH�ZRUN��

,,� 5(/$7('�:25.�
7R�WKH�EHVW�RI�RXU�NQRZOHGJH��ORJLVWLFV�FRPSDQLHV�GR�QRW�XVH�

DGYDQFHG�YLVXDOL]DWLRQ�WR�DQDO\]H�GDWD��7KH\�RIWHQ�XVH�VRIWZDUH�
V\VWHPV�ZKRVH�RXWSXWV�VKRZ�LFRQV�RYHUODLG�RQ�JHRJUDSKLF�PDSV��
LQ� RUGHU� WR� LQGLFDWH� WKH� SRVLWLRQ� RI� D� YHKLFOH� DQG� SURYLGH�
LQIRUPDWLRQ� VXFK� DV� WKH� VWDWXV� RI� YHKLFOHV� �VWRSSHG�� PRYLQJ��
EURNHQ��«����

0DQ\�ZRUNV�LQ�WKH�OLWHUDWXUH�IRFXV�RQ�PRELOLW\�GDWD��ZKLFK�
UHIHUV� WR�REMHFWV�WKDW�FKDQJH�SRVLWLRQ�GXULQJ�WLPH��0RYHPHQWV�
FDQ� EH� UHSUHVHQWHG� DV� FRQWLQXRXV� SDWKV� LQ� VSDFH� WKDW� DUH� DOVR�
PRYHPHQW�LQ�WLPH��6XFK�FRQWLQXRXV�SDWKV�FDQ�DOVR�EH�VHHQ�DV�D�
FRPSRVLWLRQ�RI�YDULRXV�VSDWLDO�HYHQWV�>�@��$�JLYHQ�SDWK�FDQ�DOVR�
EH�HQULFKHG�ZLWK�DGGLWLRQDO�GDWD��VXFK�DV�WKH�FDUULHU�DQG�WKH�FRVW�
IRU�WKH�VKLSPHQW���

$ERXW� WUDIILF� GDWD� YLVXDOL]DWLRQV�� &KHQ� HW� DO�� SUHVHQWHG� D�
VXUYH\� WKDW� LOOXVWUDWHV� EDVLF� FRQFHSWV� DQG� IRFXVHV� RQ�PHWKRGV�
WKDW� DGGUHVV� WHPSRUDO�� VSDWLDO�� QXPHULFDO� DQG� FDWHJRULFDO�
SURSHUWLHV�>�@��,Q�WKH�VXUYH\��GDWD�DUH�FODVVLILHG�DV�ORFDWLRQ�EDVHG�
�ZKHUH�DQ�REMHFW�LV�GHWHFWHG���DFWLYLW\�EDVHG��ZKDW�WKH�REMHFW�LV�
GRLQJ���GHYLFH�EDVHG��ZKDW�LV�JHQHUDWLQJ�WKH�GDWD���7KH�VXUYH\�
IRFXVHV�RQ�WUDMHFWRULHV�DQG�LQFLGHQW�YLVXDOL]DWLRQ��

7LPH� GHSHQGHQW� GDWD� FDQ� EH� YLVXDOL]HG� LQ� GLIIHUHQW� ZD\V��
DFFRUGLQJ�WR�DQDO\VLV�JRDOV�DQG�GDWD�FKDUDFWHULVWLFV��)RU�LQVWDQFH��
D�YLVXDOL]DWLRQ�FDQ�EH�DSSURSULDWH�LI� WKH�SHULRGLFLW\�LV�UHOHYDQW�
�LQ�FDVH�DQWKURSLF�DFWLYLWLHV�RU�VHDVRQDO�IDFWRUV�DUH�LPSRUWDQW���
ZKLOH�D�FRPSOHWHO\�GLIIHUHQW�YLVXDOL]DWLRQ�LV�QHHGHG��LI� WLPH�LV�
FRQVLGHUHG�DV�D�FRQWLQXRXV�HQWLW\��6HYHUDO�SURSRVDOV�FRQVLGHU�WKH�
SHULRGLFLW\�� LGHQWLILHG� ZLWK� UDGLDO� >�@� RU� VSLUDO� >��@�
YLVXDOL]DWLRQV��0DQ\�RWKHUV�YLVXDOL]H�WLPH�OLQHDUO\��RIWHQ�XVLQJ�
OLQH�FKDUWV��ZKLFK��KRZHYHU��DUH�QRW�YHU\�JRRG�LQ�GHDOLQJ�ZLWK�
PXOWLYDULDWH� GDWD�� $� VXUYH\� RQ� WKH� PRVW� ZHOO�NQRZQ�
YLVXDOL]DWLRQ� WHFKQLTXHV� IRU� WLPH�GHSHQGHQW� GDWD� KDV� EHHQ�
SHUIRUPHG�LQ�>��@��7KH�SUREOHP�ZLWK�PXOWLYDULDWH�YLVXDOL]DWLRQ�
KDV� EHHQ� DGGUHVVHG� LQ� YDULRXV� ZD\V�� $V� DQ� H[DPSOH��
7LPH6HDUFKHU� DGRSWV� PXOWLSOH� SDQHOV�� VWDFNHG� DQG� DOLJQHG�
DFFRUGLQJ�WR�D�WLPHOLQH�LQ�RUGHU�WR�KLJKOLJKW�FRUUHODWLRQV�RI�WKH�
VWXGLHG�SKHQRPHQD�>��@��

$EVWUDFW� UHSUHVHQWDWLRQV� DUH� ZHOO� VXLWHG� IRU� YLVXDOL]LQJ�
SURFHVV��WKH�WHFKQLTXH�LQ�>��@�XVHV�EORFN�GLDJUDPV�WR�YLVXDOL]H�
VXSSO\�FKDLQ�GDWD��

0DQ\� YLVXDOL]DWLRQV� SURSRVHG� LQ� WKH� OLWHUDWXUH� KDYH� VRPH�
LVVXHV� WKDW� SUHYHQW� XWLOL]DWLRQ� E\� SRWHQWLDO� XVHUV�� 5XVVHOO�
SHUIRUPHG�D�VWXG\�RQ�D�FRPSDQ\�WKDW�XVHV�ELJ�GDWD�HYHU\�GD\�LQ�
RUGHU� WR� LPSURYH� LWV� VHUYLFH� >��@��7KH�JRDO�ZDV� WR�XQGHUVWDQG�
KRZ�VXFK�SURSRVHG�YLVXDOL]DWLRQV�DUH�XVHG�WRGD\�IRU�DQDO\WLFDO�

SXUSRVHV��7KLV�VWXG\�VKRZHG�WKDW�QHZ�,QIRUPDWLRQ�9LVXDOL]DWLRQ�
WHFKQLTXHV� DUH� SHUFHLYHG� XVHIXO� LQ� WKH� LQYHVWLJDWLRQ� SKDVH� RI�
UHVHDUFK��EXW�WKH\�DSSHDU�WR�EH�SHULSKHUDO�WR�HYHU\GD\�ZRUN�LQ�
FRPSDQLHV��$PRQJ�WKH�UHDVRQV�RI�VXFK�ORZ�DGRSWLRQ�LQ�ZRUNLQJ�
SUDFWLFH�� WKHUH� LV� WKH� GLIILFXOW\� RI� SUHSDULQJ� GDWD� IRU� WKH�
YLVXDOL]DWLRQ�� 7KLV� VXJJHVWV� WKDW� GHVLJQHUV� DQG� GHYHORSHUV�
VKRXOG�SURGXFH�YLVXDOL]DWLRQV�WKDW��UDWKHU�WKDQ�EHLQJ�DSSHDOLQJ��
ILUVW�DQG�IRUHPRVW�DUH�HDV\�WR�XQGHUVWDQG�DQG�HDV\�WR�XVH�E\�WKH�
LQWHQGHG�XVHUV��(YHQ�ZLWK�VLPSOH�UHSUHVHQWDWLRQV��LW�LV�SRVVLEOH�
WR� SHUIRUP� JRRG� DQDO\VHV�� 7KH� H[DPSOH� RI� WKH� GDWD� WDEOH�
SUHVHQWHG� LQ� >��@� LV� YHU\� VLPSOH� EXW� LW� LV� ZHOO� VXLWHG� IRU� WKH�
DQDO\VLV�LW�KDV�WR�VXSSRUW��

,,,� 7+(�9,68$/,=$7,21�722/�
7KH�JRDO�RI�WKH�ZRUN�UHSRUWHG�LQ�WKLV�SDSHU�LV�WR�SURGXFH�D�

VLPSOH�� HDV\� DQG� LPPHGLDWH� DQDO\WLFDO� WRRO� WKDW� FDQ� GLVSOD\�
WUDQVSRUWDWLRQ�LQIRUPDWLRQ�YHU\�TXLFNO\�LQ�RUGHU�WR�VXSSRUW�GDWD�
DQDO\VW� LQ� WKHLU� GDLO\� ZRUN�� $FFRUGLQJ� WR� WKH� 6KQHLGHUPDQ¶V�
PDQWUD� >�@�� WKH� WRRO� SURYLGHV� DQ� RYHUYLHZ� RI� DYDLODEOH�
WUDQVSRUWDWLRQ� URXWHV� RQ� D� JHRJUDSKLF� PDS�� D� VHW� RI� ILOWHUV� WR�
UHGXFH� WKH� GDWDVHW� WR� WKH� LWHP� RI� LQWHUHVW� DQG� GHWDLOV� RI� WKH�
YLVXDOL]HG�GDWD��LI�UHTXLUHG��$V�D�FDVH�VWXG\��WKLV�SDSHU�SUHVHQWV�
GDWD�DERXW�VKLSPHQWV�RI�D�FRPSDQ\�LQ�6RXWK�,WDO\�LQ�������

�
Figure 1. Simplified schema of the tool architectural organization. 

)LJXUH���VKRZV�D�VLPSOLILHG�VFKHPD�RI�WKH�WRRO�DUFKLWHFWXUDO�
RUJDQL]DWLRQ�� 6WDNHKROGHUV� LQWHUDFWLQJ� ZLWK� WKH� WRRO� DUH�
UHSUHVHQWHG� DW� WKH� ERWWRP� SDUW� RI� WKH� VFKHPD�� IRU� H[DPSOH�� D�
FXVWRPHU� WKDW� EX\V� D� SURGXFW� DQG�ZDQWV� WR� NHHS� WUDFN� RI� WKH�
RUGHU�� RU� DQ� DQDO\VW� ZKR� ZDQWV� WR� ILQG� LQIRUPDWLRQ� DERXW�
GHOLYHULHV��Map component,� D� PRGXOH� WKDW� LV� SDUW� RI�Logistic 
DBE�� DOORZV� WKH� XVHUV� WR� LQWHUDFW� ZLWK� WKH� PDS� DQG� GDWD�
UHSUHVHQWHG� RQ� LW�� 7KH� PDS� LV� YLVXDOL]HG� XVLQJ� 2SHQ/D\HUV�
OLEUDULHV� >�@��7KH�Logistic DBE (Digital Business Ecosystem)��
UHSUHVHQWHG�LQ�WKH�PLGGOH�DW�WKH�WRS�RI�WKH�VFKHPD�RI�)LJXUH����LV�
WKH� RYHUDOO� ORJLVWLFV� V\VWHP� GHYHORSHG� LQ� WKH� SURMHFW�� ZKLFK�
VWRUHV� LQIRUPDWLRQ� DERXW� ORJLVWLFV� VWDNHKROGHUV�� VXFK� DV�
FXVWRPHUV��FDUULHUV��SURGXFHUV��DQG�VHUYLFH�SURYLGHUV��IRU�YDULRXV�
DFWLYLWLHV�� 7KH� '%(� FRQVLVWV� RI� PDQ\� PRGXOHV�� LWV� FRPSOHWH�
GHVFULSWLRQ� LV� RXW� RI� WKH� VFRSH� RI� WKLV� SDSHU��2QH� RI� WKH� FRUH�
FRPSRQHQWV�LV�WKH�(',��(OHFWURQLF�'DWD�,QWHUFKDQJH��WKDW�DOORZV�
YDULRXV� FRPSRQHQWV� WR� FRPPXQLFDWH� LQ� GLIIHUHQW� IRUPDWV��
PHDQV��DQG�PRGDOLWLHV��

�
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�
Figure 2. Overview of the transportation paths. A number of filters allow the analyst to select needed information. 

Carrier� �)LJXUH� ��� LQGLFDWHV� FRPSDQLHV� WKDW� SURYLGH� WKH�
VHUYLFH� RI� VKLSSLQJ�JRRGV� IURP� WKH�SURGXFHU� WR� WKH� FXVWRPHU��
(DFK�YHKLFOH�VHQGV�LQIRUPDWLRQ�DERXW�WKH�SRVLWLRQ�DQG�PHWDGDWD�
RI�WKH�WUDQVSRUWDWLRQ��LQ�RUGHU�WR�DOORZ�YHKLFOH�DQG�JRRG�WUDFNLQJ��
9HKLFOHV� VHQG� WR� WKH�Logistics DBE� GDWD� VXFK� DV� YHKLFOH� ,'��
WLPHVWDPS�� JHRJUDSKLF� FRRUGLQDWHV�� DQG� GDWD� UHODWHG� WR� WKH�
VHQVRUV�RQ�ERDUG�RI�WKH�YHKLFOH��6XFK�VHQVRU�PHDVXUHPHQWV�FDQ�
EH� UHODWHG� WR� WHPSHUDWXUH�� VRODU� UDGLDWLRQ�� KXPLGLW\� DQG� RWKHU�
SDUDPHWHUV�UHOHYDQW�IRU�WKH�WUDQVSRUWHG�JRRGV��

Producer/seller�DUH�WKH�FRPSDQLHV�WKDW�RIIHU�SURGXFWV�WR�WKH�
PDUNHW� DQG� DVN� ORJLVWLFV� VROXWLRQV� WR� WKH� 'LJLWDO� %XVLQHVV�
(FRV\VWHP��

2QH�RI�WKH�JRDOV�RI�,QIRUPDWLRQ�9LVXDOL]DWLRQ�LV�WR�KHOS�XVHUV�
IRUPLQJ� WKHLU� PHQWDO� PRGHO� DERXW� GDWD�� :KHQ� GHDOLQJ� ZLWK�
JHRJUDSKLF� GDWD� DQG� URXWLQJ�� LW� LV� TXLWH� REYLRXV� WR� VKRZ� GDWD�
WKURXJK� PDSV��0DSV� DUH� XVHG� LQ� WUDQVSRUWDWLRQ� FRPSDQLHV� WR�
KDYH�D�FOHDU�LGHD�DERXW�WKH�SRVLWLRQ�RI�WKHLU�YHKLFOHV��'XULQJ�WKH�
SURMHFW��ZH�PDGH�RQ�VLWH�YLVLW�WR�WUDQVSRUWDWLRQ�FRPSDQLHV��:H�
IRXQG� WKDW� WKH\� XVH� GLIIHUHQW� WRROV� IRU� PRQLWRULQJ� UHDO�WLPH�
FRQGLWLRQV�DQG�WUDGLWLRQDO�YLVXDO�WHFKQLTXHV�DUH�XVHG�WR�DQDO\]H�
KLVWRULFDO�GDWD��$Q�H[DPSOH�LV�WKH�XVH�RI�KLVWRJUDPV�WR�YLVXDOL]H�
WKH�WLPH�VSHQW�E\�D�JLYHQ�GULYHU�RQ�D�YHKLFOH��7KH�DQDO\VLV�RI�WKH�
URXWHV� WDNHQ� E\� WKH� FRPSDQLHV�� KRZHYHU�� ZHUH� SHUIRUPHG�
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KLP�KHU�WR�VHOHFW�QRQFRQWLJXRXV�PRQWKV��Carrier�LV�D�VHDUFKDEOH�
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YLVXDOL]DWLRQ��

�
Figure 3. The Carrier filter shows the selection of two companies 

Km�ILOWHUV�DOO�URXWHV�WKDW�VDWLVI\�WKH�VSHFLILHG�PLQLPXP�DQG�
PD[LPXP� GLVWDQFH� EHWZHHQ� GHSDUWXUH� DQG� GHVWLQDWLRQ�� 7R� VHW�
VXFK�YDOXHV��WKH�GRXEOH�VOLGHU�VKRZQ�LQ�)LJXUH����$�GRXEOH�VOLGHU�
FRPSRQHQW�ILOWHUV�DOO�URXWHV�ZKRVH�OHQJWKV�DUH�EHWZHHQ�����DQG�
�����.P��LV�XVHG��LQ�WKH�VKRZQ�H[DPSOH��WKH�XVHU�VHOHFWHG�DOO�
URXWHV� ZKRVH� OHQJWK� LV� EHWZHHQ� ���� .P� DQG� ����� .P�� 7KH�
H[WUHPHV�RI�WKH�LQWHUYDO�GHSHQG�RQ�WKH�DYDLODEOH�GDWDVHW��,Q�WKH�
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GHVWLQDWLRQ�WR�WKH�'XEOLQ�DUHD��,UHODQG���ZKLFK�LV������.P�ORQJ��
7KH�XVH�RI�D�GRXEOH�VOLGHU�LV�DOVR�DSSURSULDWH�IRU�Total cost�DQG�
Transportation fees�� VLQFH� WKH\� DOORZ� YLVXDOL]LQJ� RQO\� URXWHV�
ZKRVH� WRWDO� FRVW� DQG� WUDQVSRUWDWLRQ� IHHV�� UHVSHFWLYHO\�� DUH�
EHWZHHQ�PLQLPXP�DQG�PD[LPXP�YDOXHV�VSHFLILHG�E\�WKH�XVHU�� 

�
Figure 4. A double slider component filters all routes whose lengths 
are between 400 and 1320 Km. 
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WKDQ� ����� .P�� :KHQ� WKH� ILOWHU� LV� VHOHFWHG� WKH� YLVXDOL]DWLRQ�
FKDQJHV�DFFRUGLQJ�WR�WKH�SDUDPHWHUV�VSHFLILHG�LQ�WKH�VDYHG�ILOWHU��
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7KH�Number of Routes�ER[�DW�WKH�WRS�RI�WKH�ULJKW�FROXPQ�LQ�
)LJXUH���LQGLFDWHV�WKH�QXPEHU�RI�GLVSOD\HG�URXWHV��

$V� VWDWHG� EHIRUH�� LQ� RUGHU� WR� DYRLG� XVHU� RYHUORDGLQJ�� WKH�
YLVXDOL]DWLRQ� LQLWLDOO\� VKRZV� WKH� URXWHV� RQ� WKH� PDS� ZLWK� IHZ�
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7KH�Show/hide Elements  SDQHO�RQ�WKH�ULJKW�RI�WKH�VFUHHQ�LQ�
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�

�

�
Figure 5. Different layers displayed on screen: a) province of the route starting point; b) provinces of destinations; c) provinces intersected by at 
least one route (routes are not visible); d) routes; e) route starting point (only one in this example) and destination cities. 
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JHQHUDWHV�WKH�RXWSXW�LQ�)LJXUH��G��LQ�ZKLFK�URXWHV�DUH�VKRZQ��
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Figure 6. Various elements visualized on the Italy map 
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