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Abstract. This paper presents the design and implementation of an intelligent 
system to tackle the complex practices in traditional medicine in general, more 
specifically in the African medicine. The system provides facilities both to pa-
tients and practitioners, and illustrates how to combine agent technology and 
Cased-Based Reasoning (CBR).  

1 Introduction 

Talking about the Traditional Medicine (TM) is talking about the way a community 
makes use of the variety of means to build a care system. In this sense, there is a di-
versity of TM and there is no way of a global generalization, because societies have a 
wide, different medical view in interpretation and therapeutic terms. The scope of a 
society where the term TM is used has the following characteristics: (i) no written 
tradition, animist, without a real political hierarchy and substrate of the actual state; 
(ii) where the institutions that take in charge disease are informed by the group of the 
others domains of the social life (in the form of cult) [1]. 

African Traditional Medicine (ATM) is a medicine with a long tradition, which has 
found its way of serving people, but unfortunately its practice is not very well-known 
or understood. This medicine is strictly bound to the culture of the people, considers 
disease as a social illness and tries to cure both visible and invisible parts of the hu-
man being. ATM is characterized by the large number of involved actors (patient, 
traditional-practitioner, fetishist, clairvoyant, sorcerer, soothsayer, patient’s acquaint-
ance) but also by the place of rituals and plants at the treatments stage [2]. 

The intelligent environment described in this paper provides a set of services to 
support ATM practices, taking into account the peculiarities of different actors. First, 
it requires the capture of ATM knowledge, as the basis for building different services 
for practitioners. As most of these practices come from field experience, we have 
considered the use of a case based reasoning (CBR) system to get this information and 
adapt it to the appropriate situations. The knowledge is managed also by using an 
ontology for ATM, which facilitates the correspondence of ATM terminology. On top 
of these tools, specialized agents provide services for practitioners and patients. This 
approach has several advantages. The first is the ability to build new services in the 
system incrementally, by upgrading agent capabilities or by including new agent types 



in the system. Also, assigning an agent to each end user facilitates personalization and 
adaptation of services. Furthermore, it is possible to consider collaboration among 
agents to share expertise. 

The next section discusses the use of CBR with agents, in order to justify the ap-
proach in which the multi-agent system architecture is based. The SADMedTra system 
is described in section 3, by identifying its main functional requirements, and describ-
ing its architecture and the ontology, as a main element of this system. Section 4 de-
scribes with some more detail the expression as cases of some expertise of ATM. 
Finally, section 5 summarizes the relevant issues of this work. 

2 Cased-Based Reasoning and Agents  

The purpose of case-based reasoning (CBR) is to solve new problems by adapting 
solutions that have been used to solve similar problems in the past. This knowledge is 
stored in the memory of the CBR system in the form of cases or problems (the case 
base). As shown in Figure 1, the CBR system performs a reasoning cycle that consists 
of four sequential phases: retrieve, reuse, revise, and retain [3]. An additional activity, 
revision of the expert’s knowledge, is required because the memory can change as 
new cases may appear during this process. Each of these activities can be automated, 
which implies that the whole reasoning process can be automated to a certain extent 
[4]. According to this, agents implemented using CBR systems could reason autono-
mously and therefore adapt themselves to environmental changes. 
 

 

 

Figure 1. UML activity diagram describing a CBR life-cycle 

 
It is known that medicine is a complex domain to model because physicians have 

different approaches in one case [5].  CBR has been applied to many medical applica-
tions: in Diagnosis and decision support systems, in Classification systems, in Plan-
ning systems and in tutoring systems. There is nothing done, to our knowledge, re-



garding to traditional medicine. Beside this fact, according to [6] adaptation remains a 
problem in CBR in medicine. 

In order to integrate agents with CBR systems there are several approaches. One is 
to consider the BDI agent model, which is quite common for deliberative agents and 
map cases as beliefs, intentions and desires [8]. The solution to obtain a complete 
integration is that of an agent executing a CBR reasoning cycle. Another approach 
considers that agents encapsulate CBR and may share cases among them, as it is the 
acute stroke diagnosis and management system in [9], which faciliates the exchange of 
experiences. And it is possible to consider simply the CBR system as a resource that 
can be shared by a group of agents. We are considering that the collaborative CBR 
approach has the advantages of distributing and sharing knowledge, and the ability to 
personalize this knowledge for the different users. In order to consider the creation of 
a corpus of knowledge, it can be considered also the existence of certain agents that 
accumulate stable knowledge that is agreed in the community. However, this last fea-
ture is left for further study. 

The collaborative CBR approach implies several requirements on agents. First, 
their architecture should reflect the CBR lifecycle and how this can be affected by 
cases from other agent. And the collaboration requires the definition of agent interac-
tions for case sharing, and the definition of an ontology to facilitate their communica-
tion. These aspects are further elaborated below. 

3 SADMedTra 

The multi-agent system that supports ATM has been called SADMedTra. This is de-
scribed in the following. First, section 3.1 identifies the main functionality of the sys-
tem. Then, section 3.2 provides an overview of the system architecture, by identifying 
main agents. An important aspect of the system is the ontology that agents use, and 
this is outlined in section 3.3. Next chapter goes in more details with respect to the 
CBR part. 

3.1 System functional requirements 

SADMedTra is the system we propose to fit the needs of the practices in ATM, based 
on intelligent agents. The system’s aim is to best help traditional practitioners in the 
process of diagnostic and treatment along with a better understanding of traditional 
medicine. The minimum functional requirements of SADMedTra are the following: 
(i) be adaptive and learn from the actors;  
(ii)  interact with the patients and the TM’s actors;  
(iii)  give relevant and justified points of view about a disease,  
(iv) give different indications for a treatment based on a patient’s case, 
(v) suggest to what expert of the ATM one can be better cured, and  
(vi) give relevant information about medicinal plants (origin, composition, usage, 

etc.).   



The CBR collaboration solution assumes a CBR per cognitive agent and a case of 
implementing the actors that collaborate together in a positive aspect in the ATM. It is 
known that learning in MAS can be achieved at different levels: individual (isolated 
learning) and collective (interactive learning). An incremental way to implement the 
system can be to consider first the isolated learning case, then the collective. But this 
requires the agent architecture to support the extension of the case base and its consul-
tation by request of other agents. Note that this has some implications on confidential-
ity for each agent that have to be taken carefully into account as well in the design.  
 

3.2 SADMedTra Architecture 

The architecture presented in Figure 2 is a suitable situation where all the agents col-
laborate for the same objective; that of giving a treatment to a patient in a need. Also 
we have objects that serve as inputs to the agents in their processing cycle. Namely 
there are four types of resources: 

• Two CBR serving as memory for CBR agents and execute at least the first 
three parts of a CBR cycle. 

• A Database of the Traditional plants. 
• A GIS for the geographic location of plants and where to found them. 
• Ontology of the ATM’s practices. 
 
Those resources are used by the following agents of different capabilities and func-

tions: 
• User Agent (UA) that represents a patient or a particular user of the system. It 

collects all the information about the user’s desire. 
• Mediator Agent (MA) that transforms knowledge from /to the User Agent 

to/from the other agents of the systems. 
• CBR Agent (CbA) that behaves as executing at least the first three parts of the 

CBR cycle and can´t make decision for itself. 
• Service Agent (SA) that manipulate inputs from the GIS for a better under-

standing by the other agents of the system 
• Medicinal Plant Record Agent (MRA) which has similar capabilities to the SA 

but deals with the Data base resource. 
• Ontology Agent (OA) for processing and make use of the ATM’s Ontology. 
• Nganga Agent (NGA), a cognitive agent that performs the tasks of a healer in 

the ATM. It has an internal knowledge  
• SoothSayer Agent (SSA), also a cognitive agent that has an aspect of divination 

and can prescribe some treatments, depending of the case gravity or can tell 
whose given healer can be able to treat a case. It also has an internal knowl-
edge gathering from his experience and traditional heritage. 

  



 

Figure 2. Architecture of SADMedTra 

 

3.3 SADMedTra Ontology 

Initially, the Ontology facilitates the description of the interactions of the two agents 
User Agent and Nganga Agent. The relevant and main entities used for our ontology 
came from the corpus we found related to the ATM. Some of the main entities we can 
point out are: 

• Patient: the person who has a problem refers as a disease or any trouble. 
• Medtra_Interventor: describes one of the ATM actors. 
• Diagnostic: entity related to the diagnostic step. 
• Symptom:  symptoms result from a diagnostic. 
• Family: refers to the large family of the patient (parents, uncles, grandfathers, 

etc.) 
• Nation: reflects the cultural region of the ATM conception, not as the modern 

term of nations’ divisions. 
• Traditional_Aspects: all the socio-anthropologic habits of the given society. 
• Disease_Representation: the interpretation disease (scientific and tradi-

tional). 



• Treatment: all the types of treatments given by the ATM actors, with both 
Ritual and potion used. 

The figure 3 shows the concepts and their interconnection of the main entities of 
the Ontology we are basing on in our work. 

 

 
 

Figure 3. UML static diagram describing the main entities of the Ontology 
 

4 CBR implementation 

The implementation of the system starts by gathering information from ATM  prac-
tices knowledge-base sources (case from Cameroon and Rwanda) in order to populate 
the Jcolibri-CBR tool [10] that supports the agents.  

The cases are structured in the following tuples:  
• caseId: identification of a case;  
• Region: the region or the country from which the case has a particular signi-

fication 
• Symptoms: to point out the symptoms of the case. 
• Diagnostic: the traditional or local name of the disease or a simple descrip-

tion of how the practitioner perceives the disease. 



• Reason: precise whether the case has a natural cause or other. It takes the 
value true for a natural case. 

• Treatment: gives the main ideas of treating the case en relation to the country 
or region of the case. 

 
Some examples of cases are illustrated in Table 1. 
 

Table 1. Examples of cases for ATM 

caseId region symptoms diagnostic reason treatment 
Case1 Rwanda Lightning 

stricken 
Calm the 
spirits 

false Ritual to calm the entire fam-
ily 

Case2 Rwanda Abortions  Ifumbi true Takes the Aloe sp. leaves 
Case3 Cameroon-

Bamoun 
A child with a 
big belly and 
who is rubbing 
his nose 

Mansuo false Drink in a water bottle leaves 
of Abu vuot, paa or lila 

Case4 Rwanda Cyst, mi-
graine, buzz-
ing one’s ears 

Ifumbi false Do sacrifice in the grandfa-
thers’ home 

5 Conclusions 

The support for knowledge management on traditional medicine can facilitate the 
work of practitioners where tradition and cultural habits are strongly rooted in the 
population. In particular, for African Traditional Medicine, it is important to consider 
the great diversity of habits and beliefs, which demands for very personalized assis-
tance to different situations. On the other hand, the ability to share experiences, al-
ways taking care of confidentiality of patient data, facilitates the management of un-
expected situations, as assistant agents can look for others that have already solved 
similar cases. In concrete, it has been taken into consideration knowledge from Afri-
can Traditional Herbal Medicine, as current studies allow having a corpus of knowl-
edge and the definition of ontology for this domain. This will evolve to consider also 
common practices in the interaction of practitioners with patients, by assuming, for 
instance, some traditional roles.  
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