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A Study on the Hardware Cost Estimation Equation of Professional
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Abstract In this paper, we proposed a parametric estimation method for estimating H/W cost by using the
development data of professional service robot in Korea. In addition, we derived the factors and weights that we
can estimate the costs depending on the application environmental conditions of the robot.

For the analysis, we developed the equation of professional service robot cost estimation using parametric method.
We also derived the adjustment factors and following weights through FGI and Delphi for environmental conditions.
We have developed a cost estimation equation that reflects the weight, volume, and manufacturing difficulty, and
can derive a relational equation that reflects the environmental factors(dust/water, heat/cold, safety, test, technology
innovation). This provides an objective basis for estimating the cost of professional service robots and will lead to
ongoing research for estimating the H/W development cost of professional service robots. In the future, we will
increase reliability by collecting abundant data, and will strengthen models through finding functional factors.
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Table 1. Classification of service robots : service

robots for professional use

Field robotics
- Agriculture (broad acre, greenhouse, fruit-growing, vineyard)
- Milking robots
- other robots for livestock farming
- Mining robots
- Space robots
- Others
Professional cleaning
— Floor cleaning, professional
— Window and wall cleaning (including wall diinbing robots)
- Tank, tube and pipe cleaning
- Hull cleaning (aircraft, vehicles, etc.)
- other cleaning tasks
Inspection and maintenance systems
- Facilities, plants
- Tank, tubes, pipes and sewers
- Other inspection and maintenance systems
Construction and demoalition
- Nuclear demolition & dismantling

- Building construction
- Robots for heavy/civil construction
- Other construction and demolition systems
Logistic systems
- Autonomous guided (AGV) vehicles in
manufacturing environments
- AGVs in non-manufacturing environments (indoor)
- Cargo handiing, outdoor logistics
- Personal transportation (AGV for persons)
- Other logistics
Medical robotics
- Diagnostic systems
- Robot assisted surgery or therapy
- Rehabilitation systems
- Other medical robots
Rescue und security applications
- Fire and disaster fighting robots
- Surveillance/security robots without UAV
- Other rescue and security robots
Defense applications
- Demining robots
- Unmanned aerial vehicles
- Unmanned ground based vehicles (e.g. bomb fighting)
- Unmanned underwater vehicles
- Other defense applications
Underwater systems (civil/general use)
Powered Human Exoskeletons
Mobile Platforms (general use)
Public relation robots and joy rides
- Hotel and restaurant robots
- Mobile guidance, information, telepresence robots
- Robots in marketing
- Robot joy rides
- other public relation
Other professional service robots not specified above
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Inspection and maintenance systems

Construction and demolition

Public relation robots and joy rides
Other professional service robots not specified above

Rescue und security applications

Professional cleaning

Logistic systems

Medical robotics

Defense applications

Powered Human Exoskeletons
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Table 2. Analytical data
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Table 4. The result of the Adjustment factors analysis
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