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Fault-Tolerant Middleware for Service Robots
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Abstract : Recently, robot technology is actively going on progress to the field of various services such as home care, medical care,
entertainment, and etc. Because these service robots are in use nearby person, they need to be operated safely even though hardware
and software faults occur. This paper proposes a Fault-Tolerant middleware for a robot system, which has following two
characteristics: supporting of heterogeneous network interface and processing of software components and network faults. The Fault-
Tolerant middleware consists of a Service Layer(SL), a Network Adaptation Layer(NAL), a Network Interface Layer(NIL), a
Operating System Abstraction Layer(OSAL), and a Fault-Tolerant Manager(FTM). Especially, the Fault-Tolerant Manager consists
of 4 components: Monitor, Fault Detector, Fault Notifier, and Fault Recover to detect and recover the faults effectively. This paper
implements and tests the proposed middleware. Some experiment results show that the proposed Fault-Tolerant middleware is

working well.
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Fig. 2. Fault-tolerant middleware architecture for service robot.
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Fig. 3. The detailed architecture of the fault-tolerant middleware.
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Fig. 4. AStructure of fault-tolerant manager.
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{
public:

A% Corstructor 7
Event(};

I Destructoe *F
virtual ~Event{)};

% Ger the Publisher source which sent the event ¥/
Puirlisher® getSource{} const;

7% Tells if this Evert is exactly of type EVENT #/

template <typenams EVEHT:

bool is_type() { return (typeid(*this) == typeid(EVEHT)); }
private:

friend class Publisher;

wvoid setPublisher{Publisher® p);

Publizher® publisher ;
15
a9 6. oHIE F,
Fig. 6. Eventclass.
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