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요       약

  본 논문에서는 바닥 작업이 가능한 한국형 서비스 로봇개발과 제어에 대해 논한다. 양팔이 달린 모바일 매니퓰레이터 

형태의 서비스로봇은 바닥작업이 가능하도록 양팔을 길게 제작하였다. 실제 양팔로 바닥 작업이 가능한 가를 실험을 통

해 검증하였다. 양팔에 간단한 제어기를 사용하여 양 팔을 제어하였다.

1.  서론

    최근 로봇의 응용분야가 다양해지면서 로봇이 일

상생활의 범위 안으로 확대되고 있다. 대표적인 로

봇으로는 청소 로봇, 교육용 로봇 등 서비스 로봇을 

들 수 있는데 그 기능이 매우 단순하다. 단순한 기

능에서 벗어나 효율적 서비스를 위해 모바일 매니퓰

레이터 형태를 한 서비스 로봇에 대해 많은 연구가 

진행되고 있다. 

   특히 가사 지원 서비스 로봇의 경우는 움직임과 

조작이 다양성이 요구되므로 모바일 매니퓰레이터 

형태의 로봇에 대한 연구가 활발히 진행되고 있다.  

다양한 자세로 섬세한 작업이 요구되므로  매니퓰레

이션 기능이 매우 중요하다. 최근에는 매우 섬세한 

손동작의 서비스까지 가능한 로봇들이 개발되고 있

다[1]. 

   본 논문에서는 한국형 서비스로봇의 설계 및 제

작에 대해 소개하고 그 특징 중 하나인 긴 팔의 활

용 가능성에 대해 실험적으로 검증한다. 두 팔 매니

퓰레이터를 이용한 단순한 바닥작업을 위한 제어에 

대해 소개하고 바닥작업을 실험하여 검증한다. 

2.  한국형 서비스 로봇

 2.1 한국형 서비스 로봇

   가사지원 서비스 로봇을 위해 제작된 모바일 매

니퓰레이터 시스템은 각각 6개의 회전 조인트를 갖

는 양팔로 이루어져있다. 어깨 축에 3자유도, 팔꿈치 

와 손목부분에 3자유도를 갖도록 설계되었다. 바닥

에서의 작업까지 고려하여 설계되어 약 846mm 정

도의 다소 긴 형태로 개발되었다. 각 링크는 가운데

가 비어있는 ‘□’ 형태의 구조를 이용하여 그 무게를 

최소화하였다. [그림 1]은 본 논문에 사용된 6자유도 

매니퓰레이터를 갖고 있는 모바일 매니퓰레이터의 

모습이다.

[그림 1]. 두 팔 모바일 매니퓰레이터

 2.2 제어시스템

   두 팔 로봇 시스템의 end-effector의 위치 제어를 

위해 제어알고리즘으로는 다음과 같은 PD제어 방법

을 사용하였다. 

    (1)

여기서   이고,   기준과 실게 각도 값, 그

리고   는 제어이득값이다. 

  [그림 2]는 실험을 위해 사용된 PD 제어기의 블록

도이며 원하는 경로를 입력으로 하고 역기구학을 통

해서 각 조인트의 제어 범위를 정하게 되고 이를 제

어함으로서 end-effector가 원하는 경로를 추종하도
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tions. The research conducted by the multi-disciplinary

group at the University of Auckland aims to use a Sta-
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regimes, thereby improving the quality of older peoples’
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1. Introduction

Healthcare systems around the world are looking for-

ward to the adoption of emerging technologies that can

improve the aging experience[9] for older people. The

aim of the multi-disciplinary research group at the Uni-

versity of Auckland is to analyze long term usability of

a Stationary Robotic Medication Management System.

The interactive robot used for our experiment is called

”Super iRobiQ”, a variant of the iRobiQ robot manu-

factured by our collaborators from Yujin Robot, South

Korea. Its shown in Fig. 1. The interactive robot [10]

is small in size, and measures 45x32x32cm and weighs

about 7kg. The robot is capable of self navigation to any

number of landmark targets and can intelligently avoid

obstacles in its path. Physically, the robot has 2 arms

which are used mainly for emotional interaction and ges-

turing. It is also equipped with a number of touch sensors

at different locations of its body. This enables realistic

responses when a user pats, taps, touches, or nudges the

robot. Further, it has a touch-screen LCD display on its

This work was jointly supported by the R&D program of the Korea
Ministry of Knowledge and Economy (MKE) and Korea Evaluation In-
stitute of Industrial Technology (KEIT). [KI001836], Development of
Mediated Interface Technology for HRI] and the New Zealand Foun-
dation for Research, Science and Technology IIOF (13635). We thank
Electronics and Telecommunications Research Institute (ETRI) for their
valuable contributions and help with the research. We would also like
to thank Yujin Robot for their technical support and our colleagues of
University of Auckland HealthBots research team for their ongoing sup-
port.

Fig. 1 Super iRobiQ used at an older person’s apart-

ment at an Aged Care Facility

body. The robot has been used for delivering educational

services to Kindergarten children and used as an effective

tool for teaching and learning in Korea [3],[2, p. 74]. In

the Healthbots project, we have used this robot as a plat-

form for developing healthcare scenarios for older people

living independently in an aged care facility. In the sce-

nario presented in this paper, the robot’s role is to deliver

timely instructions and automated guidance to older peo-

ple and helps monitor the side-effects from medication.

2. Research background and methodology
A side effect [8, p. 175], [4] is an expected and known

effect of a drug that is not the intended therapeutic out-

come. In medical literature, it has been recommended

that this term should generally be avoided in favor of Ad-
verse Drug Reaction [7]. Lazarou [5] reports ADRs to

cause nearly 2.1 million injuries and 100,000 deaths in

US alone. In older people ADRs can be an important

cause of morbidity and death and cause of admission to

hospitals [6].

The experiment design was based on the methodolo-

gies of Grounded Theory (GT) and Participatory Design

(PD) within four Action Research (AR) cycles. The re-

search elicited design implications and tested the design

configuration addressing the unique task requirements.

Tiwari’s [11] paper details the AR cycles and the chosen

methodology in greater detail. Together with the Robo-
Gen [1] platform, the research questions we try to address

are the following:

• can the robot be used for gathering patient specific in-

formation for ADR monitoring?

• can the robot be used for identifying patient’s drug ther-

apy problems?

• can the robot be used for providing the clinician with

information which will aid in arresting or slowing the

progression of a disease?

• can the robot be used for the reporting and prevention
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록 제어하게 된다.

[그림 2]. Control block diagram

2.3 제어 시스템

  매니퓰레이터를 제어하기 위한 시스템은 크게 주

제어기인 DSP, 모니터링 및 데이터의 저장을 위한  

PC, 그리고 각 모터와 드라이버 및 엔코더로 구성된 

구동 모듈로 구성되어 있다. DSP에서는 역기구학 

해석 및 PD 제어기의 출력을 계산하게 된다. 모터

모듈과 DSP는 CAN 통신을 통해 엔코더 데이터와 

계산된 제어 출력을 주고받는다. 

[그림 3]. Control block diagram

3 .  실험결과

   그림 4는 바닥실험 환경을 보여준다. 기구학을 

통한 바닥작업 환경을 묘사하고 실제 실험을 통해 

검증하였다.

   

[그림 4] 실험환경

 [그림 5]는 바닥을 청소하는 작업을 가정하여 설정

된 경로에 대한 위치제어 실험 결과를 나타낸 것이

다. 매우 작은 오차 범위 내에서 원하는 경로를 추

종하고 있음을 확인할 수 있었다. 
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(b) Y axis error
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           (c) Z axis error

[그림5]. 바닥작업에 대한 실험 결과

  [그림 6]과 같이 XY평면에 그 결과를 나타내보면 

각 조인트의 에러로 인해 매우 가는 8자를 그리듯이 

수행되었음을 알 수 있다.
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[그림6]. XY 평면에 나타낸 실험결과

4 .  결론

  본 논문은 바닥 작업을 위해 길게 설계 및 제작된 

한국형 서비스 로봇팔의 실용 가능성을 확인하였다. 

바닥작업을 위한 두 팔의 위치 제어 실험을 간단한 

PD 제어기를 사용하여 수행하였다. 긴 양팔이 바닥

에서 원하는 경로를 안정적으로 추종하고 있음을 확

인하였다. 

감사 의 글

 본 논문은 2012년 연구재단의 일반연구자 사업과 

지식경제부의 융복합형 로봇전문인력 양성사업

(NIPA-2012-H1502-12-1002)지원을 받아 수행되었

으며 이에 감사드립니다.

참 고  문  헌

[1] H. Iwata, and S. Sugano, "Design of Human 

Symbiotic Robot TWENDY-ONE", IEEE 

International Conference on Robotics and 

Automation, pp. 580-586, 2009.

The 9th International Conference on Ubiquitous Robots and Ambient Intelligence (URAI 2012)

Nov. 26-28, 2012 in Daejeon Convention Center(DCC), Daejeon, Korea

A Healthcare Robot for Monitoring Adverse Drug Reactions in Older People

Chandan Datta1, Hong Yul Yang1, Priyesh Tiwari1, and Bruce A MacDonald1

1University of Auckland, New Zealand; E-mail: chandan.datta@auckland.ac.nz

Abstract -
The problems in the current healthcare system suggest

that patients should be monitored for pain and symptoms

suggestive of possibilities of side-effects or adverse drug

reactions (ADR) resulting from the prescribed medica-

tions. The research conducted by the multi-disciplinary

group at the University of Auckland aims to use a Sta-

tionary Robotic Medication Management System to de-

sign, implement and monitor systematic therapeutic plans

which would produce desired outcomes from medication

regimes, thereby improving the quality of older peoples’

lives. In essence, a key part of our research is design-

ing a system to focus on medication error prevention and

collaboration to eliminate the asymmetry that exists in

forming successful therapeutic relationships. Medication

adherence alongwith safety is a concern that can be ad-

dressed using the robot.

Keywords -
interactive robots, medication management, human-

robot-interaction, health-monitoring, adverse drug reac-

tions

1. Introduction

Healthcare systems around the world are looking for-

ward to the adoption of emerging technologies that can

improve the aging experience[9] for older people. The

aim of the multi-disciplinary research group at the Uni-

versity of Auckland is to analyze long term usability of

a Stationary Robotic Medication Management System.

The interactive robot used for our experiment is called

”Super iRobiQ”, a variant of the iRobiQ robot manu-

factured by our collaborators from Yujin Robot, South

Korea. Its shown in Fig. 1. The interactive robot [10]

is small in size, and measures 45x32x32cm and weighs

about 7kg. The robot is capable of self navigation to any

number of landmark targets and can intelligently avoid

obstacles in its path. Physically, the robot has 2 arms

which are used mainly for emotional interaction and ges-

turing. It is also equipped with a number of touch sensors

at different locations of its body. This enables realistic

responses when a user pats, taps, touches, or nudges the

robot. Further, it has a touch-screen LCD display on its

This work was jointly supported by the R&D program of the Korea
Ministry of Knowledge and Economy (MKE) and Korea Evaluation In-
stitute of Industrial Technology (KEIT). [KI001836], Development of
Mediated Interface Technology for HRI] and the New Zealand Foun-
dation for Research, Science and Technology IIOF (13635). We thank
Electronics and Telecommunications Research Institute (ETRI) for their
valuable contributions and help with the research. We would also like
to thank Yujin Robot for their technical support and our colleagues of
University of Auckland HealthBots research team for their ongoing sup-
port.

Fig. 1 Super iRobiQ used at an older person’s apart-

ment at an Aged Care Facility

body. The robot has been used for delivering educational

services to Kindergarten children and used as an effective

tool for teaching and learning in Korea [3],[2, p. 74]. In

the Healthbots project, we have used this robot as a plat-

form for developing healthcare scenarios for older people

living independently in an aged care facility. In the sce-

nario presented in this paper, the robot’s role is to deliver

timely instructions and automated guidance to older peo-

ple and helps monitor the side-effects from medication.

2. Research background and methodology
A side effect [8, p. 175], [4] is an expected and known

effect of a drug that is not the intended therapeutic out-

come. In medical literature, it has been recommended

that this term should generally be avoided in favor of Ad-
verse Drug Reaction [7]. Lazarou [5] reports ADRs to

cause nearly 2.1 million injuries and 100,000 deaths in

US alone. In older people ADRs can be an important

cause of morbidity and death and cause of admission to

hospitals [6].

The experiment design was based on the methodolo-

gies of Grounded Theory (GT) and Participatory Design

(PD) within four Action Research (AR) cycles. The re-

search elicited design implications and tested the design

configuration addressing the unique task requirements.

Tiwari’s [11] paper details the AR cycles and the chosen

methodology in greater detail. Together with the Robo-
Gen [1] platform, the research questions we try to address

are the following:

• can the robot be used for gathering patient specific in-

formation for ADR monitoring?

• can the robot be used for identifying patient’s drug ther-

apy problems?

• can the robot be used for providing the clinician with

information which will aid in arresting or slowing the

progression of a disease?

• can the robot be used for the reporting and prevention

978-1-4673-3112-8/12/$31.00 ©2012 IEEE




