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Difficult to control urban rats, that live and shade in complex buildings. 
Especially in Japan, black rat, Rattus rattus , is the main species in metropolises, different from other nations.

Background Purpose
Apply the ultrasonic equipment as one of the main 
tools of IPM in rat control with the physiological and 
the behavioral direction.

Recently the crisis of rat related hygiene and economical damages 
are increasing in urban sites of Japan, because of rats’ population 
growth and aged public inflames, ex. buildings,  sewer system and 
distribution facilities.

We have chosed to develop the ultrasonic emission equipment 
as the main tool of IPM for rats' control.

In the past reports, a lot of researchers  demonstrated that 
the commercial products of ultrasonic emission didn’t 
show good results, but they also discussed the utility 
in the equipment (Afitto and DeGomez, 2015).

For the hyperactivity of the equipment, 
we selected the basic mechanism and updated details to field’s adaptation. 

Development elements of parts & Analysis of functions in the latest equipment 

Conclusion & Development
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➢ Trials in structures of the other countries (ex. Asian countries) 
damaged by black rat.

➢ Development of methodology in the total placement.
➢ Development for adapt to the other rodents and mammals.
➢ Addition of other IPM elements for improve effectiveness.

We have resulted a possibility of control black rats, Rattus rattus, using the latest equipment of 
ultrasonic emission in Japan .

Condition to  improve of equipment

・Adaptable and sharp frequency (>20kHz)
・Sound channel close natural environments
・Expand effective distance
・Expand effective extent
・High sound pressure
・Emission means of oscillator
・Durability of oscillator

Channel Peak of Sound pressure Lpeak (dB)

Mode1 113

Mode2 112

Field trials and Results

Method & Evaluation

・Set number and direction depend on 
environmental situation  of the structures. 

・Target species is only black rat.
・Tested periods were 1-12 months. 
・Evaluation was performed with 

the  monitoring of bait,
the capture by  glue traps and,
the visual inspection.

Category of structure Tested No.
Functionality

No.
Protect Raito

Foodshop&Store 8 7 87.5

Restaurant 6 3 50

Warehouse 4 4 100

Foodfacility 1 1 100

Hotel 1 1 100

Office 1 0 0

Total 21 15 76.2
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Protect Raito of the latest equipment againt black rat  in city site of 

Japan

Approximately in 80% trial structures,  
the latest equipment has shown the functionality in the protection from black rat, Rattus rattus, in Japanese urban site.  
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Elements  

Discharge Frequency 19kHz 17-21kHz 18-40kHz

Accesary part No No No

Discharge angle 60degree 60degree 60degree

Effective distance 5m 3m 5m

Effective extent (radius) 2.5m 1.5m 2.5m

 (hight of set) 2.6m 2.6m 4.3m

Sound pressure 110-136 No data 102

Emission means Coil-winding piezoelectricity piezoelectricity

Product A Product B Product C

2type Mixture Automtic Changer

Automtic Changer

Pellet discharge

Channel system

No Horn part

120degree 60degree

5m 10m

4.3m 5m

2.5m 8.6m

111

piezoelectricity

Latest One

25-42kHz

Programed Changer

fixed range 4 

sweep pattern 2

burst pattern 2
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