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➢ApiTurn’s modules can straightforwardly be adapted to local issues, thus
contemplating significant cost savings in shift management.
➢Further testing is vital to complete thoroughly the computational design.

General verification should be conducted to check whether this 
approach is always both rigorous, efficient and effective.
REALISTIC TESTING: to be conducted during next summer season 
for Tomiel®’s scheduling.

➢It is advisable to explore efficient implementation alternatives for the
optimizer to tackle with computing time-demanding problems, so that the AI
solver helps to find improved solutions even faster.

➢ApiTurn strategy is innovative as a modelling/ diagnostic tool .
➢ApiTurn supports beekeeping decisions on changing problems that
are not easily diagnosed in advance.
➢An adequate ad-hoc implementation of this approach may enrich the
shift platforms of any honey-extraction room.

ApiTurn: A general shift management system is presented.

➢ ApiTurn is an accessible online planning tool
➢ It aims at maximizing productivity.
➢ It is an INTELLIGENT DECISION-SUPPORT SYSTEM: The 

manager can always make the final scheduling decisions.
➢ It supports the decisions that concern creating and managing shifts:

Minimization of the amount of equipment washings
Optimization of the use of the extraction room in a working week.

➢ It was implemented for mobile phones.
➢ Flexible, user-friendly application both for clients and managers of 

honey extraction rooms
➢ ARTIFICIAL INTELLIGENCE (AI) APPROACH: Ad hoc design 

of a specialized Genetic Algorithm (GA)
➢ RETUNING OF GANNT’s DIAGRAM: More profitable scheduling 

is proposed thanks to RCGA

María M. Vivesa,d, Anahí Briozzob, Nélida B. Brignolea,c

➢The optimizer RCGA is methodologically inspired from 
population genetics.

➢Every possible solution is represented by a "digital individual".
➢After the generation of an initial set of feasible solutions, 

individuals are randomly recombined or mutated. 
➢The resulting individuals undergo a process of natural selection, 

which favors the survival of the fittest (the best solutions). 
➢The evaluation is done by a fitness value, which scores some 

characterizing aspects, thus yielding the scheduling benefits.
➢The model was built by addressing the hierarchical structuring of 

the requests:
It allows an easy effective identification of a client´s relevance 
through a file that helps to prioritize urgencies and key clients.
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Efficiency improvements in honey extraction rooms: shift management automated through Genetic Algorithms
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In the era of Industry 4.0, digitalization has become one of the main innovation drivers. In particular, for efficient beekeeping 
practice AI technologies may improve the organization of honey extraction rooms, especially when the seasonal demand 
increases abruptly. Therefore, we have designed a specialized Genetic Algorithm (GA) called ApiTurn. It is a shift management 
tool focused as a flexible, user-friendly application both for clients and managers of honey extraction rooms. It aims at 
maximizing productivity by means of an accessible online planning tool that supports the decisions that concern creating 
and managing shifts. The optimizer GA is methodologically inspired from population genetics. Every possible solution is 
represented by a “digital individual” and after the generation of an initial set of feasible solutions, individuals are randomly 
recombined or mutated. The resulting individuals undergo a process of natural selection, which favors the survival of the 
fittest (the best solutions). The evaluation is done by a fitness value, which scores some characterizing aspects, thus 
yielding the scheduling cost.The model was built by addressing the hierarchical structuring of the requests, which allows 
an easy effective identification of a client´s relevance through a file that helps to prioritize urgencies and key clients.
ApiTurn provides a shift management system that allows to minimize the number of equipment washings and to optimize 
the use of the extraction room in a working day. It is an innovative computational optimization tool for mobile phones 
and adapted to the reality of the beekeeping sector. It was exclusively addressed to a specific set of users and their cell 
phones. To make the structure elastic, it was conceived with two blocks: one where the client books his shift in a proposed 
schedule; the other one is for the manager, who accepts or modifies the request. Shifts were enhanced by a tree of 
additional data, like breaks for lunch, the distribution among several extraction lines and plant stops. 
ApiTurn will support beekeeping decisions on changing problems that are not easily diagnosed in advance. Its modules 
can straightforwardly be adapted to local issues, thus contemplating significant cost savings in shift management.
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Tracing the geographical origin of honey using contemporary analytical methods and chemometric approach
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Honey is recognized from the past as high-quality food which is why it is more and more often target of different types 
of adulteration. Assessing the authenticity of honey is the goal of many scientists worldwide for which simple analytical 
methods have not been sufficient for a long time. One of the newer analytical approaches in determination of honey 
authenticity is usage the combination of stable isotopes and mineral composition together with chemometrics. In Croatia 
production of multifloral and different unifloral honey types is possible because of its diverse vegetation and climate. One 
of the well-known honey types, not only in Croatia but also more widely, are black locust (Robinia pseudoacacia L.) and 
lime (Tilia spp.) honey. Both of these plants could be found in continental and coastal region of Croatia. The aim of this 
work was to achieve distinction of honey samples of the same botanical origin produced in different geographical regions 
of Croatia by using stable carbon (δ13C) and nitrogen (δ15N) isotope ratio and mineral composition. Lime and black 
locust honey samples were collected in coastal and continental parts of Croatia. Stable isotopes (δ13C and δ15N) were 
determined in honey and isolated honey proteins by elemental analyser - isotope ratio mass spectrometer (EA-IRMS). 
Inductively coupled plasma - optical emission spectrometry (ICP-OES) was analytical technique for mineral elements (Al, 
As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, P, Pb, S, Zn) determination, before which the microwave digestion 
of the samples was carried out. Taking into account the geographically relatively small distance of locations where 
honey samples of the same botanical origin were collected, quite successful differentiation was obtained according the 
geographical origin of these two honey types. PCA results showed that 87% of black locust honey samples from two 
regions were distinguished by using only IRMS parameters, while in combination with ICP parameters classification was 
completely successful. IRMS parameters were sufficient for lime honey samples classification according to region of 
origin. Combination of used analytical techniques together with PCA analyses could be useful tool in assessing honey 
authenticity.


