Journal of Korea Robotics Society (2012) 7(4):243-251
http://dx.doi.org/10.7746/jkros.2012.7.4.243

ISSN: 1975-6291 / eISSN: 2287-3961 243

S9g e 22 OPE D JRYSAE

Development of a Pool Cleaning Robot and its Cleaning

Performance Evaluation
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Abstract In this paper, developing of a pool cleaning robot is addressed. First, we analyze
commercial pool cleaning robot mechanisms, and the merits and demerits of wireless version of a
pool cleaning robot is introduced. And then the water-jet moving mechanism for a pool cleaning robot
is proposed to improve energy efficiency and mechanical design advantage, which is one of the strong
candidates for wireless pool cleaning robots. Next, the method of cleaning performance evaluation of
pool cleaning robots is firstly defined with five key factors, and it was verified by experimental
results. If the cleaning performance can be quantitatively defined, we can design optimally a pool

cleaning robot, which results in the cost down.

Keywords: Pool cleaning robots, Cleaning performance evaluation, Water—jet mechanism
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Fig. 1. Commercial pool cleaning robots
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Random Algorithm

H Type Algorithm

Table 1. Specifications of commercial pool cleaning robots
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Fig. 2. Algorithms of Mariner 3S pool cleaning robots
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2.2.1 2DOF-1Jet Turret type [Type 1]
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2.2.2 1DOF-2Jet Differential type [Type 2]
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Fig. 5. Schematic diagram of 1DOF-2jet moving mechanism
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2.2.3 2DOF-1Jet Synchro-drive type [Type 3]
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Fig. 6. Schematic diagram of 2DOF-1jet moving mechanism
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Table 2. Pros and cons of pool cleaning robot mechanisms

Type 1 Type 2 Type 3
. . Possible of
Simple Possible of . .
Pros . . . standstill turning
mechanism standstill turning and high lincarity
Cons Large turning | Low linearity Complex
radius during movement mechanism
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Table 3. Performance evaluation of cleaning robots

Evaluation factor Related elements

rl\)g(r)f\.;;n:;lltce Traveling straight, movement route
Cleaning Sampling rate according to fixed
performance suction area and limited time

Obstacle avoidance | Obstacle recognition and avoidance

Measure the noise level during the

Noise level .
cleaning
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[Table 6] Performance evaluation lists of pool cleaning robots

As?:ZiL?ent Subsection  |Evaluation basis|  Necessity
Sample rate .
according to Choices of the

Cleaning  |Sample rate at |inlet height ggg&ﬁfﬂ

performance |fixed area Sample rate s

& conditions and
according o pump size
moving speed

Performance
evaluation lists

Loss of Decrement rate |.. . |of p901

head of suction Filter mesh size|cleaning .

robotsOptimal
design for loss
of head

Fig. 8. Test-bed for thrust forces, 1) Supporting rod for thruster, 2)
strain-gauge
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Fig. 10. Design of test-bed frame, 1) path of pool cleaning robot, 2)
suction & filtering mechanism, 3) moving mechanism, and 4)
test-bed frame
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Table 7. Experimental results

0.11m/s 0.08m/s 0.06m/s
10 mm 100% 100% 100%
13 mm 24% 26% 33.8%
15 mm 1.8% 6.8% 9.6%
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Table 8. Thrust force reduction according to filters

None Mesh filter | Cartridge filter
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