








after process. It can be seen that water was removed 

well by contact of module. 
 

4.3 Results 

Figure [9] presents experiment result data when the 

contact angle is 45degrees. Sections are separated into 

three which are approaching, contact, and force control. 

During the approaching section, squeezing module 

approaches to façade with limited velocity 2.5mm/s and 

there is no contact force. After that, contact begins in 

contact section and y-axis force increases. Horizontal 

robot does not move in these two sections according to 

algorithm because there is not enough contact. When y-

axis force satisfies 2kgf, robot moves to horizontally 

and this is the beginning of force control. With slight 

oscillation, force regulation is well performed for 24 

seconds in force control section. However, there is steep 

decrease of y-axis force at the start of horizontal moving. 

The reason for this is that friction force pushes 

squeezing module and it leads to sudden contact angle 

change. Temporary angle change structurally makes the 

 
 

Figure 9. Experiment Results when 45degrees 

 

 
 

Figure 10.  Experiment Results when 35degrees 
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