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WRUNSODFH�VDIHW\�DQG�SURGXFWLYLW\�RQ�WKH�SURGXFWLRQ�ÁRRU�DUH�FORVHO\�UHODWHG��0DQXDOO\�RSHUDWHG�PDWHULDO�KDQGOLQJ�HTXLSPHQW�FDQ�EH�VXEMHFW�WR�D�JUHDW�
GHDO�RI�ZHDU�DQG�WHDU�GXH�WR�DJJUHVVLYH�GULYLQJ�KDELWV�W\SLFDO�RI�IDVW�SDFHG�HQYLURQPHQWV��DV�ZHOO�DV�DFFLGHQWV�DQG�FROOLVLRQV��7KH�KLJK�ULVN�RI�LQMXU\�DQG�
LWV�DVVRFLDWHG�FRVW�IURP�DJJUHVVLYH�DQG�LQH[SHULHQFHG�GULYLQJ�PDNHV�ZDUHKRXVH�VDIHW\�D�WRS�FRQFHUQ�IRU�LQGXVWULDO�VHWWLQJV��26+$�HVWLPDWHV�WKDW��������
IRUNOLIW�LQMXULHV�RFFXU�DQQXDOO\��,Q�������WKH�%XUHDX�RI�/DERU�6WDWLVWLFV�UHSRUWHG�DQ�DYHUDJH�RI�ÀYH�LQMXU\�DQG�LOOQHVV�FDVHV�SHU�����IXOO�WLPH�ZRUNHUV�IRU�WKH�
ZDUHKRXVH�DQG�VWRUDJH�LQGXVWU\��1RW�RQO\�GR�WKHVH�DFFLGHQWV�DQG�LQMXULHV�WDNH�D�WROO�RQ�ZRUNHUV·�KHDOWK��EXW�WKH\�DOVR�OHDG�WR�FRVWO\�LQVXUDQFH�SUHPLXPV��
7KHVH�IDFWRUV�²�FRPELQHG�ZLWK�ORZ�MRE�VDWLVIDFWLRQ��KLJK�HPSOR\HH�WXUQRYHU��YHKLFOH�FROOLVLRQV��GDPDJHG�JRRGV��DQG�ZHDU�DQG�WHDU�WR�PDWHULDO�KDQGOLQJ�
HTXLSPHQW�²�QHJDWLYHO\�LPSDFW�SURGXFWLYLW\�RQ�WKH�ÁRRU�

,Q�UHVSRQVH�WR�WKHVH�FRPPRQ�FKDOOHQJHV��WKH�XVH�RI�VHOI�GULYLQJ�YHKLFOHV�DQG�URERWLFV�LQ�WKH�ZDUHKRXVLQJ�LQGXVWU\�LV�UDSLGO\�EHFRPLQJ�WKH�QRUP�� 
$XWRPDWHG�PDWHULDO�KDQGOLQJ�HTXLSPHQW�²�LQFOXGLQJ�$XWRQRPRXV�0RELOH�5RERWV��$05V���$XWRPDWHG�*XLGHG�9HKLFOHV��$*9V���9LVXDOO\�*XLGHG�9HKLFOHV�
�9*9V���DQG�URERWV�E\�DQ\�RWKHU�QDPH�²�FDQ�UHGXFH�WKH�ULVN�RI�ZRUNSODFH�LQMXU\�DQG�LQFUHDVH�HTXLSPHQW�ORQJHYLW\��ZKLOH�DOVR�LPSURYLQJ�HIÀFLHQF\� 
DQG�UHGXFLQJ�FRVWV��

+RZHYHU��QRW�DOO�URERWV�DUH�PDGH�HTXDOO\��6,&.��,QF��DQG�9HFQD�5RERWLFV��,QF�� 
KDYH�SDUWQHUHG�WR�FUHDWH�D�V\VWHP�WKDW�PD[LPL]HV�WKURXJKSXW��ZDUHKRXVH� 
GHQVLW\��ZRUNHU�VDIHW\��DQG�HTXLSPHQW�ORQJHYLW\�ZLWK�D�3HUIRUPDQFH�/HYHO�'� 
VDIHW\�V\VWHP��D�KLJK�OHYHO�QDYLJDWLRQ�V\VWHP��DQG�DGYDQFHG�EUDNLQJ��

7KLV�JXLGH�ZLOO�WDNH�DQ�LQ�GHSWK�ORRN�DW��

• +RZ�D�3HUIRUPDQFH�/HYHO�'�VDIHW\�V\VWHP�ZRUNV�DQG�ZK\�\RX�QHHG�RQH��
• +RZ�URERWV�RSHUDWH�HIÀFLHQWO\�LQ�D�KLJKO\�G\QDPLF�HQYLURQPHQW
• +RZ�D�SURSHUO\�LPSOHPHQWHG�VDIHW\�V\VWHP�UHGXFHV�ZHDU�DQG�WHDU�RQ�

HTXLSPHQW�DQG�LQFUHDVHV�V\VWHP�UHOLDELOLW\�DQG�VDIHW\

)RU�IDFLOLWLHV�ORRNLQJ�WR�LPSOHPHQW�DQ�DXWRQRPRXV�PDWHULDO�KDQGOLQJ�VROXWLRQ��
WKLV�JXLGH�SURYLGHV�LQIRUPDWLRQ�IRU�XQGHUVWDQGLQJ�KRZ�URERWLF�SODWIRUPV�ZRUN��
DQG�GHWHUPLQLQJ�WKH�EHVW�VROXWLRQ�IRU�\RXU�IDFLOLW\�

https://www.bls.gov/iif/


HOW A PERFORMANCE LEVEL D SAFETY SYSTEM WORKS AND WHY YOU NEED ONE
1RW�DOO�URERWV�DUH�PDGH�HTXDOO\��7KH�DYHUDJH�DXWRPDWHG�PDWHULDO�KDQGOLQJ�URERW�RQ�WKH�PDUNHW�GRHVQ·W�XVH�DOO�WKH�IHDWXUHV�DYDLODEOH�ZLWK�WKH�ODWHVW�VDIHW\�
WHFKQRORJ\��ZKLFK�PHDQV�WKH�YHKLFOHV�DUH�QRW�SHUIRUPLQJ�WR�WKH�KLJKHVW�OHYHO�SRVVLEOH��9HFQD�5RERWLFV·�$05V�XVH�6,&.·V�FRPSRQHQWV�WR�DFKLHYH�ERWK�KLJK�
OHYHOV�RI�VDIHW\�DQG�SURGXFWLYLW\��

Why Performance Level D Matters
$�SURSHUO\�GHVLJQHG�URERW�ZLOO�KDYH�D�3HUIRUPDQFH�/HYHO�'�6DIHW\�6\VWHP�WKDW�EULQJV�WKH�URERW�WR�D�FRPSOHWH�VWRS�LI�LW�GHHPV�WKDW�WKH�VLWXDWLRQ�LV��RU�FRXOG�
EHFRPH��XQVDIH��3HUIRUPDQFH�/HYHO�'�LV�GHÀQHG�E\�,62�������DV�D�FRQWURO�V\VWHP�WKDW�KDV�D�SUREDELOLW\�RI�GDQJHURXV�IDLOXUH�SHU�KRXU�EHWZHHQ������DQG�
������ZKLFK�PHDQV�WKHUH�LV�D�SUREDELOLW\�RI���GDQJHURXV�IDLOXUH�WR�HYHU\���PLOOLRQ�WR����PLOOLRQ�KRXUV��,Q�RWKHU�ZRUGV��LI�WKH�URERWV�ZHUH�UXQQLQJ����KRXUV�D�
GD\������GD\V�D�\HDU��LW�LV�PDWKHPDWLFDOO\�JXDUDQWHHG�WR�UXQ�DQ\ZKHUH�IURP�����WR�������\HDUV�RI�FRQWLQXRXV�RSHUDWLRQ�ZLWKRXW�D�IDWDO�DFFLGHQW��

,Q�OLJKW�RI�FXUUHQW�LQGXVWU\�VWDWLVWLFV��WKLV�3HUIRUPDQFH�/HYHO�'�6DIHW\�6\VWHP�LV�QRW�RQO\�FRVW�VDYLQJ��EXW�SRWHQWLDOO\�OLIH�VDYLQJ�DV�ZHOO��9HFQD�5RERWLFV·�VROX-
WLRQ�UXQQLQJ�6,&.·V�FRPSRQHQWV�LV�D�3HUIRUPDQFH�/HYHO�'�6DIHW\�6\VWHP�WKDW�JXDUDQWHHV�DQ�HOHFWURQLF�IDLOXUH�ZLOO�QRW�EH�WKH�UHDVRQ�D�URERW�FROOLGHV�ZLWK�
DQ\WKLQJ��

Building Blocks of a Performance Level D Safety System
7KHUH�DUH�VHYHUDO�EDVLF�FRPSRQHQWV�WKDW�FRPSULVH�D�3HUIRUPDQFH�/HYHO�'�6DIHW\�6\VWHP��LQFOXGLQJ�/L'$5��VDIHW\�FRQWUROOHU��HQFRGHUV��UHOD\V��DQG�D�GDWD�
JDWHZD\��7KHVH�FRPSRQHQWV�ZRUN�WRJHWKHU�WR�WUDQVODWH�DOO�WKH�VDIHW\�GDWD�WR�WKH�URERW·V�RQERDUG�3&V��+HUH·V�KRZ�LW�DOO�ZRUNV��

LiDAR
/L'$5��VKRUW�IRU�/LJKW�'HWHFWLRQ�DQG�5DQJLQJ��LV�D�GHYLFH�WKDW�LV�SULPDULO\�XVHG�IRU�QDYLJDWLRQ�DQG�FROOLVLRQ�DYRLGDQFH��,W�XVHV�WKH�
WLPH�RI�ÁLJKW�FRQFHSW��WKH�GHYLFH�VHQGV�D�SXOVH�RI�OLJKW��ERXQFLQJ�LW�RII�D�WDUJHW��DQG�WKHQ�PHDVXUHV�WKH�DPRXQW�RI�WLPH�LW�WDNHV�
WR�UHÁHFW�EDFN��%DVHG�RQ�KRZ�ORQJ�LW�WDNHV�DQG�WKH�NQRZOHGJH�RI�WKH�VSHHG�RI�OLJKW��/L'$5V�FDQ�FRPSXWH�WKH�GLVWDQFH�WR�WKH�
WDUJHW��7RGD\·V�VDIHW\�UDWHG�/L'$5�WHFKQRORJ\�FDQ�VFDQ�����GHJUHHV�WR�ÀQG�WKH�GLVWDQFHV�WR�DOO�REMHFWV�ZLWKLQ�WKH�ODVHU·V�SODQH��
FUHDWLQJ�D�GDWD�VHW�WKDW�UHSUHVHQWV�D�WZR�GLPHQVLRQDO�XQGHUVWDQGLQJ�RI�LWV�VXUURXQGLQJV��,Q�$05V��/L'$5V�DUH�W\SLFDOO\�XVHG�WR�
JLYH�WKH�URERW�D�VHQVH�IRU�KRZ�FORVH�LW�LV�WR�DQ\�REMHFW�RU�KXPDQ��

:LWK�VWUDWHJLF�DQG�SURSHU�XVH�RI��'�/L'$5��PDQXIDFWXUHUV�FDQ�FROOHFW�GDWD�DQG��HVVHQWLDOO\��FUHDWH�D�PDS�RI�WKH�HQWLUH�IDFLOLW\�
WR�EH�XVHG�E\�WKH�$05��7KLV�HQDEOHV�WKH�$05�WR�PRYH�DXWRQRPRXVO\�IURP�GLIIHUHQW�WRXFKSRLQWV�LQ�WKH�SURGXFWLRQ�SURFHVV�DOO�
ZLWKRXW�KXPDQ�LQWHUYHQWLRQ�

Safety controllers 
6DIHW\�FRQWUROOHUV�DJJUHJDWH�DOO�RI�WKH�GDWD�IURP�WKH�URERW·V�/L'$5V�DQG�RWKHU�VHQVRUV��7KH\�XVH�WKLV�GDWD�WR�
GHWHUPLQH�LI�WKH�URERW�LV�VDIH�RU�FRXOG�EHFRPH�XQVDIH��,I�WKH�VDIHW\�FRQWUROOHU�GHHPV�WKH�VLWXDWLRQ�LV�XQVDIH��
LW�KDV�D�VDIHW\�UDWHG�DFWXDWLRQ�V\VWHP�WKDW�EULQJV�WKH�URERW�WR�D�FRPSOHWH�VWRS��6DIHW\�FRQWUROOHUV�W\SLFDOO\�UXQ�
FXVWRP�DSSOLFDWLRQ�FRGH�ZULWWHQ�E\�WKH�GHYHORSHUV�RI�WKH�URERW��7KH�PRUH�ÁH[LEOH�WKH�EDVH�VDIHW\�FRQWUROOHU��WKH�
PRUH�ÀQHO\�DWWXQHG�WKH�VDIHW\�V\VWHP�UHVSRQVH�WR�WKH�RXWVLGH�ZRUOG�



Encoders
(QFRGHUV�DUH�VHQVRUV�WKDW�HLWKHU�PHDVXUH�WKH�VSHHG�RI�D�PRWRU��ZKLFK�GHWHUPLQHV�
WKH�VSHHG�RI�WKH�URERW��RU�WKH�YHKLFOH·V�ZKHHOV·�URWDWLRQV�SHU�PLQXWH��530V���)RU�
LQVWDQFH��RQ�WKH�URERW·V�GULYH�ZKHHO��DQ�HQFRGHU�FDQ�VHQVH�WKH�DQJXODU�YHORFLW\�DQG�
SRVLWLRQ�DV�ZHOO�DV�WKH�VWHHULQJ�DQJOH�RI�WKH�URERW·V�GULYH�ZKHHO��WKHUHIRUH�WHOOLQJ�WKH�
URERW�ZKDW�GLUHFWLRQ�WKH�ZKHHO�LV�SRLQWLQJ�DQG�KRZ�IDVW�LW�LV�JRLQJ��

Relay
$�UHOD\�LV�D�GHYLFH�WKDW�XVH�RQH�VLJQDO�WR�VZLWFK�DQRWKHU�VLJQDO�RQ�DQG�RII��,Q�WKH�FRQWH[W�RI�$05V��WKH�
VDIHW\�UDWHG�UHOD\�LV�WKH�GHYLFH�WKDW�XVHV�WKH�RXWSXW�RI�WKH�VDIHW\�V\VWHP�WR�FRQWURO�WUXFN�SRZHU��VZLWFKLQJ�
LW�IURP�RQ�WR�RII�RU�YLFH�YHUVD��

Safe EFI-Pro System
7KH�6DIH�(),�3UR�6\VWHP�IURP�6,&.�LV�D�EULGJH�EHWZHHQ�WKH�URERW·V�VDIHW\�V\VWHP�DQG�RQERDUG�3&��7KH�
LQGXVWULDO�(WKHUQHW�EDVHG�(),�SUR�QHWZRUN�WHFKQRORJ\�HQDEOHV�WKH�TXLFN�H[FKDQJH�DQG�WUDQVPLVVLRQ�RI�VDIH�
DQG�QRQ�VDIH�GDWD�WKURXJKRXW�DOO�OHYHOV�RI�FRPPXQLFDWLRQ�LQFOXGLQJ�VRIWZDUH��V\VWHPV��SODWIRUPV��DQG�VHQ-
VRUV��

7KH�VHQVRUV�FRQQHFW�WR�D�3&�EDVHG�FRQWUROOHU�RYHU�(WKHUQHW�XVLQJ�(),�3UR�*DWHZD\�WKDW�SURYLGHV�DFFHVV�WR�
WKH�VDIHW\�V\VWHP��7KLV�DOORZV�PDQXIDFWXUHUV�WR�VHH�LI�D�YHKLFOH�LV�VWRSSHG��ZK\�LW�VWRSSHG��KRZ�IDVW�LW�ZHQW��
KRZ�PDQ\�WLPHV�LW�VWRSSHG��DQG�ZKDW�LW�VWRSSHG�IRU��H�J��D�VWDWLF�REMHFW�RU�D�PRYLQJ�REMHFW���7KLV�GDWD�HP-
SRZHUV�\RX�WR�JDLQ�EHWWHU�FRQWURO�RI�\RXU�SURFHVVHV�WR�PDNH�WKHP�PRUH�HIÀFLHQW��9HFQD�5RERWLFV·�VROXWLRQ�
XVHV�6,&.·V�HQFRGHU�GDWD�WR�WHOO�RQERDUG�FRPSXWHUV�ZKDW�WKH�YHKLFOH�LV�GRLQJ�DW�DOO�WLPHV�

A Comprehensive Solution for Productivity and Safety
3HUIRUPDQFH�/HYHO�'�6DIHW\�6\VWHPV�DUH�LQGXVWU\�VWDQGDUG��KRZHYHU��WKHUH�LV�D�ZLGH�YDULHW\�LQ�WKH�ZD\�WKDW�URERWV�XVH�FRPSRQHQWV�DQG�IHDWXUHV�WKDW�
PDNH�VRPH�DXWRPDWHG�PDWHULDO�KDQGOLQJ�HTXLSPHQW�VWDQG�RXW�IURP�WKH�UHVW��9HFQD�5RERWLFV·�SODWIRUPV�XVH�6,&.·V�3HUIRUPDQFH�/HYHO�'�6DIHW\�6\V-
WHP�FRPSRQHQWV�LQ�D�XQLTXHO\�LQQRYDWLYH�ZD\��ZKLFK�HQDEOHV�URERWV�WR�JDWKHU�PRUH�GDWD�IRU�VDIHU�VWRSV�DQG�PRUH�HIIHFWLYH�RSHUDWLRQ�LQ�XQVWUXFWXUHG��
G\QDPLF�LQGXVWULDO�HQYLURQPHQWV��



HOW ROBOTS OPERATE EFFICIENTLY  
IN A HIGHLY DYNAMIC ENVIRONMENT 
7KH�SURGXFWLRQ�ÁRRU�LV�D�UDSLGO\�FKDQJLQJ�HQYLURQPHQW��7UDGLWLRQDO�
OLQH�IROORZLQJ�$*9V�ZHUH�LQÁH[LEOH�WR�G\QDPLF�HQYLURQPHQWV��:LWK�
WKHVH��DQ�$*9�KDG�D�SUHGHWHUPLQHG�SDWK��UHTXLULQJ�LW�WR�VWRS�DQG�ZDLW�
IRU�WKH�SDWK�WR�FOHDU�LI�DQ\WKLQJ�FDPH�LQ�LWV�ZD\��,W�ZDV�DOVR�OLPLWHG�LQ�
LWV�DELOLW\�WR�GR�DQ\WKLQJ�PRUH�WKDQ�VKXWWOH�JRRGV�IURP�SRLQW�$�WR�SRLQW�
%��0DQ\�VROXWLRQV�WKDW�KDYH�FRPH�WR�PDUNHW�VLQFH�OLQH�IROORZLQJ�$*9V�
DUH�VWLOO�OLPLWHG�E\�REVWDFOHV�DQG�PXOWL�SXUSRVH�FDSDFLWLHV��DV�WKH\�ODFN�
HIIHFWLYH�QDYLJDWLRQ��REVWDFOH�GHWHFWLRQ��DQG�RQERDUG�VDIHW\�PRGXOHV��

Why Two Encoders Are Better Than One
0DQ\�FRPSDQLHV�QRZ�XVH�VHOI�JXLGHG�YHKLFOHV�IRU�YDULRXV�WDVNV��EXW�
PRYLQJ�DURXQG�REVWDFOHV�FDQ�EH�D�FKDOOHQJH�ZLWKRXW�SURSHU�VHQVRU�
WHFKQRORJ\�LQ�SODFH��:KHUH�PRVW�VHOI�JXLGHG�YHKLFOHV�PHDVXUH�VSHHG�
DORQH��9HFQD�5RERWLFV·�$05V�DOVR�WDNH�YHKLFOH�GLUHFWLRQ�LQWR�DFFRXQW��
2Q�HDFK�YHKLFOH��9HFQD�5RERWLFV�XVHV�WZR�6,&.�HQFRGHUV��RQH�WR�PHD-
VXUH�VSHHG�DQG�WKH�RWKHU�WR�PHDVXUH�GLUHFWLRQ��7KLV�LQIRUPDWLRQ�LV�
XVHG�WR�RSWLPL]H�WKH�VKDSH�DQG�VL]H�RI�LWV�VDIHW\�]RQH��7KH�VDIHW\�]RQH�
LV�D�SURWHFWLYH�ÀHOG�DURXQG�WKH�URERW�WKDW�DFWV�OLNH�D�YLUWXDO�EXPSHU��,I�
WKH�URERW�VHQVHV�WKDW�VRPHWKLQJ�KDV�HQWHUHG�RU�LV�WRXFKLQJ�WKH�HGJH�
RI�WKH�VDIHW\�]RQH��LW�ZLOO�FRPH�WR�D�VWRS��7KH�VL]H�DQG�VKDSH�RI�WKH�
VDIHW\�]RQH�KDV�ELJ�LPSOLFDWLRQV�IRU�DLVOH�ZLGWK�DQG�SURGXFWLYLW\��

7KH�LQFUHPHQWDO�HQFRGHU�XVHG�RQ�9HFQD�5RERWLFV�V\VWHPV�LV�6,&.·V�
')6��6�3UR��ZKLFK�PRQLWRUV�ZKHHO�VSHHG��7KH�HQFRGHU�VHQGV�WKLV�
data to 6,&.·V�)OH[L�6RIW�PRGXODU�VDIHW\�V\VWHP��,W�WKHQ�LQWHUSUHWV�DQG�
PRQLWRUV�IRU�VDIH�VSHHG��VDIH�OLPLWHG�VSHHG��VDIH�GLUHFWLRQ��DQG�VDIH�
EUDNH�FRQWURO��7KH�LQFUHPHQWDO�HQFRGHU�LV�XVHG�WRJHWKHU�ZLWK�DQ�DEVR-
OXWH�HQFRGHU��$)6�$)0�����ZKLFK�LV�SODFHG�QHDU�WKH�WLUH�WR�GHWHUPLQH�
WKH�VWHHULQJ�DQJOH�RI�WKH�YHKLFOH��

7KH�VKDSH�DQG�VL]H�RI�WKH�VDIHW\�]RQH�GHSHQGV�RQ�WKH�GDWD�IURP�
WKHVH�WZR�HQFRGHUV��,I�WKH�YHKLFOH�LV�JRLQJ�VORZ��WKH�VDIHW\�]RQH�ZLOO�EH�
VPDOO��LI�LW�LV�PRYLQJ�IDVW��WKH�VDIHW\�]RQH�ZLOO�EH�ELJJHU��,I�WKH�ZKHHO�LV�
WXUQHG�WR�WKH�OHIW��WKH�VDIHW\�]RQH�ZLOO�VKLIW�OHIW��,I�WKH�ZKHHO�LV�WXUQHG�
WR�WKH�ULJKW��WKH�VDIHW\�]RQH�ZLOO�VKLIW�ULJKW��

https://www.sick.com/us/en/encoders/safety-encoders/dfs60s-pro/dfs60s-tdoc01024/p/p361278
https://www.sick.com/us/en/encoders/safety-encoders/dfs60s-pro/dfs60s-tdoc01024/p/p361278
https://www.sick.com/us/en/senscontrol-safe-control-solutions/safety-controllers/flexi-soft/c/g186176
https://www.sick.com/us/en/encoders/absolute-encoders/afsafm60-ssi/afm60e-bdac004096/p/p283996?ff_data=JmZmX2lkPXAyODM5OTYmZmZfbWFzdGVySWQ9cDI4Mzk5NiZmZl90aXRsZT1BRk02MEUtQkRBQzAwNDA5NiZmZl9xdWVyeT0xMDU2Njk5ICZmZl9wb3M9MSZmZl9vcmlnUG9zPTEmZmZfcGFnZT0xJmZmX3BhZ2VTaXplPTI0JmZmX29yaWdQYWdlU2l6ZT0yNCZmZl9zaW1pPTkzLjA=


,Q�DQ�LQGXVWULDO�VHWWLQJ��GXDO�HQFRGHU�HQDEOHG�QDYLJDWLRQ�LV�FULWLFDO�DV�LW�GLUHFWO\�LPSDFWV�SURGXFWLYLW\�DQG�ZDUH-
KRXVH�GHQVLW\��$�URERW�VKRXOG�RQO\�VWRS�LI�WKHUH·V�VRPHWKLQJ�LQ�LWV�SDWK�WKDW�SXWV�WKH�URERW�RU�SHUVRQQHO�DW�ULVN��
:KHQ�VROHO\�GHWHFWLQJ�VSHHG��D�URERW�WUDYHOLQJ�IRUZDUG�LW�PD\�FRPH�WR�D�IXOO�VWRS�LI�LW�VHQVH�DQ�REMHFW�EHVLGH�LW��
HYHQ�LI�WKDW�REMHFW�GRHVQ·W�FDXVH�D�WKUHDW�WR�VDIHW\��7KHVH�IUHTXHQW�VWRSV�DQG�VWDUWV�LPSDFW�SURGXFWLYLW\�RQ�WKH�
ÁRRU��7KLV�LV�VLPLODU�WR�D�SHGHVWULDQ�ZDONLQJ�GRZQ�D�EXV\�VLGHZDON��+H�GRHVQ·W�²�DQG�VKRXOGQ·W���VWRS�HDFK�WLPH�
D�SDVVHUE\�RU�F\FOLVW�HQWHUV�KLV�SHULSKHUDO�YLVLRQ��LW�ZRXOG�WDNH�D�PXFK�ORQJHU�WLPH�WR�JHW�ZKHUH�KH�QHHGV�WR�JR��
9HFQD�5RERWLFV·�$05V�UXQQLQJ�6,&.·V�VDIHW\�V\VWHP�RSHUDWH�OLNH�D�KXPDQ�LQ�WKDW�UHJDUG��WKH\�RQO\�VWRS�ZKHQ�
DQ�REVWDFOH�SUHVHQWV�D�KD]DUG�LQ�WKH�VDIHW\�ÀHOG��

,Q�DGGLWLRQ��LI�D�URERW�FDQ�RQO\�VHQVH�VSHHG��DLVOH�ZLGWK�PXVW�EH�XS�WR����IHHW�ZLGH�EHFDXVH�WKH�VDIHW\�ÀHOG�
KDV�WR�EH�ODUJH�HQRXJK�WR�DFFRXQW�IRU�HYHU\�SRVVLEOH�DQJOH�WKH�YHKLFOH�FRXOG�PRYH��:LGH�DLVOHV�FDQ�FXW�LQWR�
WKH�DPRXQW�RI�VWRUDJH�VSDFH�DYDLODEOH�LQ�D�GLVWULEXWLRQ�FHQWHU�E\�XS�WR����SHUFHQW��RIWHQ�UHTXLULQJ�ZDUHKRXVH�
H[SDQVLRQ�²�ZKLFK�FRPHV�ZLWK�D�ORQJ�OLVW�RI�DVVRFLDWHG�FRVWV��

+RZHYHU��E\�VHQVLQJ�VSHHG�DQG�GLUHFWLRQ��WKH�VL]H�RI�WKH�VDIHW\�ÀHOGV�VKULQN�WR�PDNH�LW�QDUURZHU�DQG�DLPHG�LQ�
WKH�GLUHFWLRQ�WKDW�WKH�ZKHHO�LV�WXUQHG��7KLV�FDQ�VDYH�GLVWULEXWLRQ�FHQWHUV�XS�WR�ÀYH�WLPHV�LQ�ZDUHKRXVLQJ�FDSDF-
LW\�DQG�HOLPLQDWH�WKH�QHHG�WR�H[SDQG�RU�UHFRQÀJXUH�WKH�VSDFH�

How Multiple LiDARs Improve AMR Agility 
6,&.·V�PLFUR6FDQ��VDIHW\�ODVHU�VFDQQHU�HQDEOHV�VHOI�JXLGHG�YHKLFOHV�WR�PDNH�VPDUWHU�GHFLVLRQV�ZKHQ�VWRS-
SLQJ��ZKLOH�VWLOO�SURYLGLQJ�D�PD[LPXP�OHYHO�RI�SURWHFWLRQ�IRU�KXPDQV�ZRUNLQJ�DORQJVLGH�LW��:LWK�D������VFDQ-
QLQJ�DQJOH�DQG�XS�WR�����SURWHFWLYH�ÀHOGV��LW�SURYLGHV�D�PRUH�ÁH[LEOH�VDIHW\�LQWHJUDWLRQ�RQ�URERWV�WKDW�NHHSV�
SURFHVVHV�PRYLQJ��,W�LV�DQ�DJLOH�VROXWLRQ�WKDW�DOORZV�IRU�VLPXOWDQHRXV�SURWHFWLYH�ÀHOGV�DQG�FRQWRXUHG�GHWHFWLRQ�
ÀHOGV�WKDW�FDQ�EH�RSWLPL]HG�WR�ÀW�DQ\�IDFLOLW\�DQG�DSSOLFDWLRQ��,Q�DGGLWLRQ��LW�LV�EXLOW�WR�IXQFWLRQ�ZHOO�HYHQ�LQ�
KDUVK�LQGXVWULDO�HQYLURQPHQWV��7KLV�HOLPLQDWHV�IRUFHG�VWRSV�DV�D�UHVXOW�RI�GLUW��GXVW��DPELHQW�OLJKW��DQG�HYHQ�
LQVHFWV�

7KH�/'�2(0��'�/L'$5�VHQVRU�LV�XVHG�IRU�ORQJ�UDQJH�QDYLJDWLRQ��7KLV�/L'$5�ODVHU�VFDQQHU�DOVR�ZRUNV�ZHOO�LQ�
KDUVK�LQGXVWULDO�HQYLURQPHQWV��EXW�LW�SURYLGHV�UHOLDEOH�GHWHFWLRQ�RI�VPDOO�REMHFWV�DW�ORQJ�GLVWDQFHV��XS�WR�����
PHWHUV��,WV�ORQJ�UDQJH�QDYLJDWLRQ�ZRUNV�ZHOO�IRU�FROOLVLRQ�DYRLGDQFH�WKDW�FDQ�KHOS�NHHS�DLVOHV�QDUURZ�

:LWK�WKH�FRPELQDWLRQ�RI�VDIHW\�UDWHG�DQG�QRQ�VDIHW\�UDWHG�/L'$5�VHQVRUV�XVHG�RQ�WKH�PDFKLQH��WKH�VDIHW\�
]RQH�UHVSRQGV�WR�WKH�URERW·V�HQYLURQPHQW��HQDEOLQJ�LW�WR�PDNH�VPDOOHU��WLJKWHU�WXUQV��,W�DOVR�SURYLGHV�D�����GH-
JUHH�YLHZ�RI�WKH�HQWLUH�DUHD�VXUURXQGLQJ�WKH�$05��:LWK�D�PRUH�QLPEOH�DQG�DJLOH�VROXWLRQ��WKH�PDFKLQH�FDQ�
PRUH�HDVLO\�QDYLJDWH�D�IDFLOLW\��,Q�DGGLWLRQ��WKLV�/L'$5�VROXWLRQ�JLYHV�WKH�URERW�WKH�VLWXDWLRQDO�DZDUHQHVV�QHHG-
HG�WR�DFFRPSOLVK�DGYDQFHG�WDVNV�VXFK�DV�DXWR�KLWFKLQJ��DXWR�SDOOHWL]LQJ��DQG�EDFNLQJ�XS�

How LiDAR Enables High-Level Mapping
:LWK�6,&.�/L'$5V��9HFQD�5RERWLFV·�ÁHHW�PDQDJHPHQW�V\VWHP�3LYRWDO��FDQ�FROOHFW�GDWD�WR�FUHDWH�D�PDS�RI�WKH�
HQWLUH�IDFLOLW\��7KLV�HQDEOHV�URERWV�RQ�WKH�ÁRRU�WR�PRYH�DXWRQRPRXVO\�IURP�GLIIHUHQW�ORFDWLRQV�LQ�WKH�SURGXF-
WLRQ�SURFHVV��DOO�ZLWKRXW�KXPDQ�LQWHUYHQWLRQ��1RW�RQO\�WKLV��EXW�LW�HQDEOHV�URERWV�WR�ÀQG�D�PRUH�HIÀFLHQW�URXWH�
WKURXJK�WKH�IDFLOLW\�LI�LW�GHWHFWV�D�WUDIÀF�MDP��7KXV��JRRGV�JHW�IURP�SRLQW�$�WR�SRLQW�%�IDVWHU�E\�XVLQJ�WKH�EHVW�
URXWH�DYDLODEOH��

https://www.sick.com/us/en/opto-electronic-protective-devices/safety-laser-scanners/microscan3-pro/c/g295660
https://www.sick.com/us/en/detection-and-ranging-solutions/2d-lidar-sensors/ld-oem/c/g91914


7KH�DYHUDJH�IRUNOLIW�UXQV�������KRXUV�SHU�\HDU��ZLWK�D�OLIHVSDQ�RI�DQ\ZKHUH�IURP��������WR��������KRXUV�i�7KH�ZLGH�YDULDWLRQ�LQ�WKH�DYHUDJH�ORQJHYLW\�RI�
VWDQGDUG�PDWHULDO�KDQGOLQJ�HTXLSPHQW��0+(��LV�GXH�LQ�SDUW�WR�ZHDU�DQG�WHDU�DQG�WKH�YDULDELOLW\�RI�DJJUHVVLYH�DQG�LQH[SHULHQFHG�GULYLQJ��

6HOI�JXLGHG�YHKLFOHV�DUH�DOVR�VXEMHFW�WR�ZHDU�DQG�WHDU�LI�WKH�V\VWHPV�LQVWDOOHG�LQ�WKHVH�YHKLFOHV�FRPPXQLFDWH�GLUHFWO\�ZLWK�WKH�EUDNH�DQG�SRZHU�OLQHV��7KLV�
DSSURDFK�FDXVHV�HPHUJHQF\�VKRFN�VWRSV��ZKLFK�FDQ�KDUP�WKH�YHKLFOH·V�V\VWHPV�DQG�ORRVHQ�WKH�EUDNHV��

Modular Safety System to Control AMRs
3URSHUO\�LPSOHPHQWHG�VDIHW\�V\VWHPV�HPEHGGHG�ZLWKLQ�URERWV�FDQ�KHOS�WR�H[WHQG�HTXLSPHQW�ORQJHYLW\��/L'$5V��VDIHW\�FRQWUROOHUV��DQG�UHOD\V�ZRUN�WRJHWKHU�
WR�FUHDWH�DQ�DGYDQFHG�EUDNLQJ�V\VWHP�WKDW�GUDPDWLFDOO\�UHGXFHV�HPHUJHQF\�VWRSV��$�YLUWXDO�EXPSHU�LV�GHWHUPLQHG�E\�WKH�/L'$5V��ZKLFK�VFDQV�����GHJUHHV�
DURXQG�WKH�URERW�WR�GHWHUPLQH�LWV�SUR[LPLW\�WR�QHDUE\�REMHFWV��7KH�VDIHW\�FRQWUROOHU�WKHQ�FDOFXODWHV�WKH�OLNHOLKRRG�WKDW�WKH�URERW�ZLOO�KLW�DQ�REVWDFOH�XVLQJ�
WKH�LQIRUPDWLRQ�LQ�WKH�VDIHW\�ÀHOG��WKH�YHORFLW\�RI�WKH�YHKLFOH��DQG�SUH�SURJUDPPHG�NQRZOHGJH�RI�WKH�YHKLFOH·V�VWRSSLQJ�GLVWDQFH��,I�WKH�YLUWXDO�EXPSHU�HYHU�
HQFRXQWHUV�DQ�REMHFW��D�VWRS�FRPPDQG�LV�LVVXHG��7KDW�FRPPDQG�PD\�EH�HLWKHU�DQ�HPHUJHQF\�VWRS�RU�D�VDIHW\�VWRS��

7KH�PRVW�FRPPRQ�GHIDXOW�VWRS�FRPPDQG�LQ�URERWV�WRGD\�LV�DQ�HPHUJHQF\�VWRS��ZKLFK�RFFXUV�ZKHQ�YHKLFOH�SRZHU�LV�FXW�DEUXSWO\�YLD�WKH�VDIHW\�UDWHG�UHOD\��
2QFH�WKH�SRZHU�LV�FXW��LW�LQVWDQWO\�HQJDJHV�WKH�SDUNLQJ�EUDNH��$Q�HPHUJHQF\�VWRS�SXWV�XQQHFHVVDU\�ZHDU�RQ�WKH�YHKLFOH·V�EUDNH�V\VWHP��3DUNLQJ�EUDNHV�DUH�
QRW�GHVLJQHG�IRU�VKRFN�ORDGLQJ��WKH\�DUH�GHVLJQHG�WR�NHHS�WKH�YHKLFOH�DW�D�VWRS��%\�SXWWLQJ�XQQHFHVVDU\�SUHVVXUH�RQ�WKHP�ZLWK�IRUFHG�HPHUJHQF\�VWRSV��
WKH\�ZLOO�OLNHO\�IDLO�SUHPDWXUHO\�

HOW TO REDUCE WEAR-AND-TEAR ON EQUIPMENT WITH A MODULAR SAFETY SYSTEM 

https://www.tmhnc.com/blog/how-long-will-a-forklift-last-and-forklift-average-use


How to Eliminate Emergency Shock Stops
$�9HFQD�5RERWLFV�$05�XVLQJ�6,&.�WHFKQRORJ\�KDV�HQFRGHUV�LQVWDOOHG�RQ�LW�WR�
PHDVXUH�WZR�GLIIHUHQW�HOHPHQWV��2Q�HDFK�YHKLFOH��WZR�HQFRGHUV�DUH�XVHG��RQH�
WR�PHDVXUH�VSHHG�DQG�WKH�RWKHU�WR�PHDVXUH�GLUHFWLRQ��,Q�DGGLWLRQ��/L'$5�LV�XVHG�
WR�PRQLWRU�WKH�QDYLJDWLRQ�RI�WKH�URERW��LQFOXGLQJ�WKUHH�VDIHW\�ODVHU�VFDQQHUV��RQH�
QRQ�VDIHW\�UDWHG��

7KH�HQFRGHUV�DQG�VDIHW\�ODVHU�VFDQQHUV�DUH�DEOH�WR�FRPPXQLFDWH�ZLWK�RQH�DQRWK-
HU�WKURXJK�WKH�XVH�RI�6,&.·V�)OH[L�6RIW�PRGXODU�VDIHW\�V\VWHP��$�PRWLRQ�PRQLWRU-
LQJ�PRGXOH�LV�XVHG�WR�PRQLWRU�WKH�VSHHG�RI�WKH�YHKLFOH��UHOD\LQJ�WKDW�LQIRUPDWLRQ�
EDFN�WR�WKH�VFDQQHU��

7KH�VSHHG�DQG�SRVLWLRQ�LQIRUPDWLRQ�LV�GHWHUPLQHG�E\�WKH�WZR�HQFRGHUV��7KH�HQ-
FRGHUV�DUH�FRQQHFWHG�WR�WKH�PRWLRQ�FRQWURO�PRGXOH�DQG�)OH[L�6RIW�FRPPXQLFDWHV�
WKH�LQIRUPDWLRQ�WR�WKH�VFDQQHUV�YLD�(),�3UR�*DWHZD\��GHSHQGLQJ�RQ�WKH�H[DFW�
KDUGZDUH�EHLQJ�XVHG�

6,&.·V�VHQVLQJ�WHFKQRORJ\�FRPPXQLFDWHV�GLUHFWO\�ZLWK�WKH�PRWRU�LQVWHDG�RI�WKH�
EUDNH�OLQH�WR�YLUWXDOO\�HOLPLQDWH�HPHUJHQF\�VWRSV��DQG�LQVWHDG�LVVXHV�D�VWRS�
FRPPDQG�WKURXJK�WKH�URERW·V�QRQ�VDIHW\�UDWHG�FRQWURO�V\VWHP��7KH�PRWLRQ�FRQ-
WURO�PRGXOH�WKHQ�PRQLWRUV�WKDW�WKH�VWRS�LV�H[HFXWHG�YLD�D�VDIHW\�UDWHG�HQFRGHU��
7KH�PHFKDQLFDO�EUDNLQJ�V\VWHP�VHUYHV�DV�DQ�DGGLWLRQDO�IDLOVDIH��$�VDIHW\�V\VWHP�
HTXLSSHG�ZLWK�WKH�PRWLRQ�FRQWURO�PRGXOH�ZLOO�RQO\�UHVRUW�WR�FXWWLQJ�YHKLFOH�SRZHU�
LI�WKH�YHKLFOH·V�VWDQGDUG�FRQWURO�V\VWHP�IDLOV�WR�EULQJ�WKH�YHKLFOH�WR�D�VWRS�ZLWKLQ�D�
SUHGHWHUPLQHG�GHFHOHUDWLRQ��

%\�XVLQJ�6,&.·V�VDIHW\�UDWHG�PRWLRQ�FRQWURO�PRGXOH��9HFQD�5RERWLFV·�VRIW�VWRSSLQJ�
PHFKDQLVP�GRHV�QRW�MXVW�PDNH�LW�PRUH�UHOLDEOH��LW�DOVR�VWRSV�WKH�YHKLFOH�IDVWHU��
:KHQ�WKH�KLJK�OHYHO�DXWR�V\VWHP�LV�LQ�FRQWURO�RI�WKH�ZKHHOV��WKH�V\VWHP�NLFNV�RQ�
DQ�DQWLORFN�EUDNH�WR�DFKLHYH�WKH�RSWLPDO�VWRSSLQJ�GLVWDQFH��7KLV�VHUYHV�DV�\HW�
DQRWKHU�OD\HU�RI�VDIHW\�

7KH�SRWHQWLDO�FRQVHTXHQFHV�RI�WKLV�EUDNLQJ�PHWKRG�DUH�GDQJHURXV�DQG�FRVWO\��,Q�WKLV�VFHQDULR��RQO\�WKH�SDUNLQJ�EUDNHV�DUH�PHFKDQLFDOO\�HPSOR\HG�WR�VWRS�
WKH�URERW�ZLWK�QR�EDFNXS�V\VWHP��,I�WKH�EUDNHV�IDLO��DQG�WKH�URERW�GRHVQ·W�VWRS��WKHUH·V�D�KLJK�FKDQFH�RI�LQMXULHV�RU�GDPDJH�RFFXUULQJ�LQ�WKH�ZDUHKRXVH��
(PHUJHQF\�VWRSV�DUH�OLNH�KLJKZD\�JXDUGUDLOV��WKH\�GR�GDPDJH�WR�WKH�YHKLFOH��EXW�WKH\·UH�VWLOO�D�EHWWHU�DOWHUQDWLYH�WKDQ�UXQQLQJ�LQWR�RQFRPLQJ�WUDIÀF�RU�JRLQJ�
RII�D�FOLII��6WLOO��D�JXDUGUDLO�LV�QRW�D�JRRG�GHIDXOW�EUDNLQJ�V\VWHP��

,Q�RUGHU�WR�SURWHFW�WKH�ORQJHYLW\�RI�WKH�YHKLFOHV��WKH�VDIHW\�VWRS�LV�SUHIHUDEOH��9HFQD�5RERWLFV·�SODWIRUP�XVHV�DQ�DGYDQFHG�VWRSSLQJ�PHFKDQLVP�RIIHUHG�RQO\�
E\�6,&.·V�PRGXODU�VDIHW\�V\VWHP�DQG�HQFRGHUV��
i KWWSV���ZZZ�WPKQF�FRP�EORJ�KRZ�ORQJ�ZLOO�D�IRUNOLIW�ODVW�DQG�IRUNOLIW�DYHUDJH�XVH

https://www.tmhnc.com/blog/how-long-will-a-forklift-last-and-forklift-average-use


THE MOST ADVANCED SAFETY FEATURES AVAILABLE TODAY 
)URP�SURGXFWLRQ�WR�GHOLYHU\��DXWRPDWLRQ�LV�KDSSHQLQJ�LQ�DOO�LQGXVWULHV��,QGXVWU\�WUHQGV�VKRZ�WKDW�WKH�XVH�RI�DXWRQRPRXV�PRELOH�URERWV�VKRZ�QR�VLJQ�RI�VORZ-
LQJ�GRZQ��*DUWQHU�HVWLPDWHV�WKDW�E\�������RQH�LQ�ÀYH�ZRUNHUV�HQJDJHG�LQ�PRVWO\�QRQ�URXWLQH�WDVNV�ZLOO�UHO\�RQ�DUWLÀFLDO�LQWHOOLJHQFH�WR�GR�WKH�MRE�LQVWHDG���

$V�WKH�XVH�RI�WKHVH�PDFKLQHV�FRQWLQXHV�WR�LQFUHDVH��ÀQGLQJ�DQ�DSSURSULDWH�VDIHW\�VROXWLRQ�WKDW�SURYLGHV�FRQVLVWHQW�SURWHFWLRQ�RI�\RXU�ZRUNHUV�DQG�PDLQ-
WDLQV�D�ORQJ�OLIHVSDQ�IRU�\RXU�HTXLSPHQW�LV�FULWLFDO�WR�\RXU�VXFFHVV��9HFQD�5RERWLFV·�$05�VROXWLRQV�WDNH�IXOO�DGYDQWDJH�RI�6,&.·V�VHQVLQJ�WHFKQRORJ\��FUHDWLQJ�
WKH�PRVW�DGYDQFHG�VDIHW\�IHDWXUHV�DYDLODEOH�RQ�WKH�PDUNHW�WRGD\��$GRSWLQJ�D�9HFQD�5RERWLFV�VROXWLRQ�XWLOL]LQJ�6,&.·V�LQQRYDWLYH�VHQVRU�WHFKQRORJ\�FDQ�
H[WHQG�WKH�OLIH�RI�\RXU�PDFKLQHV��LQFUHDVH�SURGXFWLRQ�LQ�\RXU�IDFLOLW\��DQG�SURYLGH�DPSOH�SURWHFWLRQ�WR�\RXU�ZRUNHUV��

https://blogs.gartner.com/craig-roth/2017/12/05/489/


SICK, Inc. LV�RQH�RI�WKH�ZRUOG·V�OHDGLQJ�PDQX-
IDFWXUHUV�RI�VHQVRUV��VDIHW\�V\VWHPV��PDFKLQH�
YLVLRQ��HQFRGHUV�DQG�DXWRPDWLF�LGHQWLÀFDWLRQ�
SURGXFWV�IRU�LQGXVWULDO�DSSOLFDWLRQV��:LWK�PRUH�
WKDQ������SDWHQWV��6,&.�FRQWLQXHV�WR�OHDG�
WKH�LQGXVWU\�LQ�QHZ�SURGXFW�LQQRYDWLRQV��7KH�
GLYHUVLW\�RI�LWV�SURGXFW�OLQH�DOORZV�6,&.�WR�RIIHU�
solutions at every phase of production in the 
ORJLVWLFV��DXWRPRWLYH��SDFNDJLQJ��HOHFWURQLFV��
IRRG�DQG�EHYHUDJH��DQG�PDWHULDO�KDQGOLQJ�
PDUNHWV��6,&.�$*�ZDV�IRXQGHG�LQ������DQG�
KDV�RSHUDWLRQV�RU�UHSUHVHQWDWLRQ�LQ����FRXQ-
WULHV�ZRUOGZLGH��

Learn more at SICK.com.

Vecna Robotics, Inc.�LV�GHGLFDWHG�WR�KHOSLQJ�
FRPSDQLHV�EHWWHU�FRPSHWH�LQ�WRGD\·V�H�FRP-
PHUFH�GULYHQ�HQYLURQPHQW�ZLWK�FRVW�HIIHFWLYH�
DXWRPDWLRQ�WKDW�LPSURYHV�WKURXJKSXW�LQ�
GLVWULEXWLRQ�DQG�IXOÀOOPHQW��,WV�ÁHHW�RI�LQWHO-
OLJHQW��QH[W�JHQHUDWLRQ�URERWLF�YHKLFOHV�DQG�
$*9V�RSWLPL]H�ORJLVWLFV�DQG�PDWHULDO�KDQGOLQJ�
RSHUDWLRQV�DQG�ZRUN�VHDPOHVVO\�DORQJVLGH�
KXPDQV��:LWK�H[WHQVLYH�UHVHDUFK�DQG�GHYHO-
RSPHQW��9HFQD·V�FDVH�SLFNLQJ��JRRGV�WR�SHU-
VRQ��SHUVRQ�WR�JRRGV��URERW�FRQYH\RU�K\EULG�
PDWHULDO�KDQGOLQJ�V\VWHPV�KDYH�EHHQ�SURYHQ�
LQ�WKH�PRVW�FKDOOHQJLQJ�HQYLURQPHQWV��

Learn more at VecnaRobotics.com.

http://www.sick.com
http://www.vecnarobotics.com

