
 DESCRIPTION: 
 
This directory contains the controller (with associated Simulink and 
MATLAB files) for the experiment called: 
 
SeeFlex 
 
The SeeFlex uses a system made of either one IP02 with LFJC(-
PEN)-E and Seesaw-E or one IP01 with LFJC(-PEN)-E and Seesaw 
(with potentiometer).  It also contains: 
 
 
There are two encoders on the IP02 Cart.  Each encoder is 1024 
counts/revolution or 4096 counts/revolution in quadrature. 
 
There is one encoder on the Seesaw_E module.  This encoder is 
1024 counts/revolution or 4096 counts/revolution in quadrature. 
 
There is one encoder on the LFJC-E module.  This encoder is 1024 
counts/revolution or 4096 counts/revolution in quadrature. 
 
If you are using the LFJC-PEN-E module, then there are two 
encoders on the Cart.  Each encoder is 1024 counts/revolution or 
4096 counts/revolution in quadrature. 
 
 



SETUP: 
 
Please refer to the two Figures below: 
 
 

 
Figure 1 – SeeFlex-E System: IP02 + SEESAW-E + LFJC-PEN-E 
 
 
 

 
Figure 2 – SeeFlex System: IP01 + SEESAW + LFJC-PEN-E 



SeeFlex-E (With Encoders) Configuration 
 
The SeeFlex-E configuration is depicted in Figure 1. Connect the 
LFJC(-PEN)-E module to the IP02 with the setscrews supplied. The 
IP02 system should be placed on top of the Seesaw-E so that the 
Seesaw-E instrumented fulcrum gear is facing the same side as the 
IP02 and LFJC(-PEN)-E pinions, for example towards you. 
 
The additional mass that is supplied with your IP02 SHOULD NOT 
BE ATTACHED for this experiment.  The sample controller provided 
is designed to operate without it.  You may add the weight to alter the 
system dynamics.   
 
In the case of the SeeFlex-E configuration, as shown in Figure 1, the 
IP02 Drive Cart Position is measured via Encoder Channel #0 (i.e., 
ENC#0). The LFJC(-PEN)-E Drive Cart Position is measured via 
Encoder Channel #1 (i.e., ENC#1). The Seesaw-E Angle is 
measured via Encoder Channel #2 (i.e., ENC#2). 
 
Attach a cable from "To Load" of the UPM to the motor of the driving 
cart (i.e., IP02). Drive the "From D/A" of that power module from D/A 
#0 (DAC#0) on the Q4 or Q8. 
 
Using the 5-pin DIN cables supplied, connect the cables 
appropriately. 
 
 
 
SeeFlex (With Potentiometers) Configuration 
 
The SeeFlex configuration is depicted in Figure 2. Connect the 
LFJC(-PEN)-E module to the IP01 with the setscrews supplied. The 
IP01 system should be placed on top of the Seesaw so that the 
Seesaw instrumented fulcrum gear is facing the same side as the 
IP01 and LFJC(-PEN)-E pinions, for example towards you. 
 
In the case of the SeeFlex configuration, as shown in Figure 2, the 
IP01 Drive Cart Position is measured via Analog Input Channel #0 
(i.e., ADC#0). The LFJC(-PEN)-E Drive Cart Position is measured via 



Encoder Channel #1 (i.e., ENC#1). The Seesaw Angle is measured 
via Analog Input Channel #2 (i.e., ADC#2). 
 
Attach a cable from "To Load" of the UPM to the motor of the driving 
cart (i.e., IP01). Drive the "From D/A" of that power module from D/A 
#0 (DAC#0) on the Q4 or Q8. 
 
 
OPERATION: 
 
With the computer OFF, ensure that the Q4 (or other DAC) is 
properly installed in the PC. 
 
Turn the computer ON. 
 
Turn the Power Module ON. 
 
Ensure all cables are properly connected. 
 
Ensure that the red LED (Light Emitting Diode) on the Q4 or Q8 
Terminal Board is lit.   
 

If it is not lit, you must check the small green (or yellow) fuse 
that is located on the Terminal Board. Replace it as required. It 
is a 1 Ampere field replaceable fuse. Manufacturer: Bussman 
Part No.: MCR-1. 
 
Fuse Specification: 
http://www.bussmann.com/PRODUCTS/Electronic/Group2.html 
http://www.bussmann.com/Library/BifDocs/2003.pdf 
 
Resellers: 
http://www.bussmann.com/World/World.html 

 
 
Run D_SEEFLEX.M to setup the control parameters and compile for 
WinCon either the q_ip02_sswe_lfjce_seeflex_q4.mdl (assuming a 
Q4 card) model if you have the SeeFlex-E configuration (as depicted 
in Figure 1) or the q_ip01_ssw_lfjce_seeflex_q4.mdl model if you 
have the SeeFlex configuration (as depicted in Figure 2). 



 
Center the driving cart (i.e., either IP01 or IP02) plus LFJC(-PEN)-E 
module system on the Seesaw(-E). Adjust their position until the 
Seesaw is properly balanced. 
 
Click START the above conditions have been satisfied. 
 

Watch and Learn! 
 
If it starts to go unstable, click STOP or the 'Pause / Break' Button. 
 
Thank you, 
 
For additional information, please refer to the accompanying manuals 
or contact us at: 
 
support@quanser.com 
Tel: +1 905.940.3575 
fax: +1 905.940.3576 
 
Remember to include ALL information such as: 
 
Computer OS and Processor Speed and Type. 
All Software Versions. 
The names of all the controller files being used. 
The type of DACB you are using and the number of encoders. 
 
This will help us to resolve the difficulties you may be experiencing. 
 
Sincerely, 
 
Quanser Consulting Inc. 
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7KH DERYH FRQWUROOHU ZDV LPSOHPHQWHG
RQ WKH DFWXDO V\VWHP DQG ILJXUHV
/)-6�� /)-6� DQG /)-6� VKRZ WKH
UHVSRQVH WR WKH LQLWLDO FRQGLWLRQ
VLPXODWHG XVLQJ WKH OLQHDU PRGHO�
7KH V\VWHP LV VWDEOH DQG EHKDYHV
JHQHUDOO\ OLNH WKH SUHGLFWHG PRGHO�
7KHUH LV KRZHYHU D OLPLW F\FOH GXH WR
IULFWLRQ DQG D VWHDG\ VWDWH HUURU GXH
WR QRQ�H[DFW ]HUR SRVLWLRQV� 7KH
DYHUDJH VWHDG\ VWDWH HUURU LV VORZO\
UHGXFHG WKDQNV WR WKH LQWHJUDWRU EXW
WKH OLPLW F\FOH FDQQRW EH FRPSOHWHO\
HOLPLQDWHG� 7KH DPSOLWXGH RI WKH
OLPLW F\FOH PD\ EH UHGXFHG E\
LQFUHDVLQJ WKH JDLQ LQ WKH V\VWHP EXW
DW WKH ULVN RI LQWURGXFLQJ

LQVWDELOLW\�

127(6�21�67$57,1*�7+(�6<67(0�

D� VWDUW WKH FRQWUROOHU SURJUDP
ZLWK WKH PRWRU WXUQHG RII�

E� VOLGH WKH PDVVHV VXFK WKDW WKH
VSULQJ LV DSSUR[LPDWHO\ FHQWHUHG DQG
KROG WKH VHHVDZ KRUL]RQWDO� 0DNH
VXUH WKH SRWHQWLRPHWHUV GR QRW UHDFK
SK\VLFDO OLPLWV LQ WKH UDQJH RI
PRWLRQ RI WKH FDUWV

F� KLW WKH OHWWHU !] � 7KLV WDNHV WKH
SUHVHQW PHDVXUHPHQWV DV ]HUR�

G� KLW !R � WKLV VWDUWV WKH
FRQWUROOHU�

H� ZKHQ WKH V\VWHP LV EDODQFHG DQG
WKH VHHVDZ LV DW ]HUR GHJUHHV
DSSUR[LPDWHO\ �WKH LQWHJUDWRU VKRXOG
EH WXUQHG RQ�� KLW WKH OHWWHU !] 

DJDLQ� 6LQFH WKH VHHVDZ DQJOH LV
DSSUR[LPDWHO\ ]HUR� WKH SRVLWLRQV [�
DQG [� DUH QRZ LQ WKH FRUUHFW !]HUR 

SRVLWLRQ� +LWWLQJ !] DOVR UHVHWV WKH

LQWHJUDWRU WR ]HUR�
I� WR VWXG\ WKH GLVWXUEDQFH
UHVSRQVH� SXVK WKH VHHVDZ VORZO\ WR
RQH HQG ZKLOH WKH FRQWUROOHU LV
UXQQLQJ DQG OHW JR� �7KLV LV KRZ
WKH LQLWLDO FRQGLWLRQV ZHUH REWDLQHG
IRU WKH DERYH SORWV�

5HIHUHQFH RQ WUDQVIRUPDWLRQ PDWULFHV5HIHUHQFH RQ WUDQVIRUPDWLRQ PDWULFHV

5LFKDUG 3� 3DXO 5RERW PDQLSXODWRUV�5RERW PDQLSXODWRUV�
0DW0DWKKHPDHPDWWLFVLFV�� 33UURJURJUDDPPLPPLQQJJ DDQGQG &&RQWRQWUURO�RO�
7KH 0,7 3UHVV� �����
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