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Abstract: Laser tracker is one of the commonly used coordinate measurement machines(CMM) in large space that has
good portability and a high precision, thus it is widely used in industrial production process. However, Laser tracker is
usually controlled by the third party software and the measurement data are also processed offline by the third party soft-
ware, therefore, its application is restrictive and it is hard to feed back the space coordinates of the measured object in
real time. Based on tracker programming interface (TPI) provided by the laser tracker providers, users can design cus-
tomized applications to operate the laser tracker for meeting the specific requirements. EtherCAT is one of the standard
IEC61158 fieldbuses, it has extremely high stability and real-timeness. Combining laser tracker program development
with the development of EtherCAT slave station, by using the embedded system and EtherCAT Slave Controller (ESC),
this paper proposed a new way from design to implementation that makes laser tracker become a EtherCAT laser track-
er slave station, the online real-time measurement of laser tracker in fieldbus was realized and the application field was
extended. The experiments verified that the data real-timeness reached the expected 100 ms cycle, it was stable and reli-
able.
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5 TR ZFR PR REE
0X8000 0X01 Enable RTS/CTS RW  TRUE
0X8000 o0xo2  nableXONXOFE oo piisE

supported tx data
0X8000 0x03  CnableXONXOFE oo by op
supported rx data
Enabl FIF
0X8000 0X04 nable Send FIFO pw paLSE
data continuous
0x8000 oxos ~ Cnabletransferrate oo ey
optimization
0X8000 0X11 Baudrate RW 115200
0X8000 0X15 Data frame RW &N1
0X8000 O0XI1A Rx buffer full RW  0X360
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Fig. 1 General system structure
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Table 2 Object data dictionary mapping

XFR T I A WSS XFR I A WS A
DataIn 0 COMinMaster.D[0] Data Out 0 COMoutMaster.D[0]
Dataln 1 COMinMaster.D[1] Data Out 1 COMoutMaster.D[1]
Data In 2 COMinMaster.D[2] Data Out 2 COMoutMaster.D[2]
Data In 3 COMinMaster.D[3] Data Out 3 COMoutMaster.D[3]

Data In 21 COMinMaster.D[21] Data Out 21 COMoutMaster.D[21]
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Table3 Judgment for sending command

Com_Confirm ¥4t (BOOL)

Com_Counter JREEF4  Com_Confirm (BOOL)

Com_Counter (INT) =7 &i% (BOOL)

FALSE ->TRUE M0 FEURTTHEL
FALSE ->TRUE MO IR
TRUE->FALSE HEERE 0

TRUE 1 TRUE
TRUE HAh FALSE
FALSE 0 FALSE
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Table S Scope exported data collation

F ik N
i ll/ms i ll/ms X/mm Y/mm Z/mm

7355 700 —2690.327 2948.806 282.166
7455 800 —2690.019 2949.785 284.234
7555 900 —2689.710  2950.772 286.325
7 655 1 000 —2689.397 2951.768 288.424
7755 1100 -2 688.780  2953.738 292.554
7855 1200 -2 688.469 2954722 294.600
7955 1300 —2688.159 2955711 296.655
8 055 1 400 —2687.842 2956.724 298.734
8155 1 500 —2687.526  2957.733  300.788
8255 1 600 —2687.201 2958.755 302.868
8355 1700 -2 686.884 2959.774 304.944
8455 1 800 -2 686.564 2960.797 307.004
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Fig. 11 Drawing of the exported data from scope
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