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Příloha č. 1:  

Conclusion of the Dissertation Thesis 

The main target of this thesis is to suggest a theoretical procedure of flight and actions of 

group of unmanned aircrafts whilst searching for missing persons. This target was reached. 

The manners in which the problems are currently dealt with were analysed in individual 

chapters and after that were given some suggestions on a solution.  

The algorithms of procedures were proposed for: 

• Theoretical, statistical and subjective-deductive determination of the search area 

• Design of the search flights trajectory for the relevant search area 

• Activities of UA in the actual search 

In another part of the thesis was the verification of the mentioned algorithms in a case study 

was discussed. It was taken from the perspective of feasibility of the suggested algorithms and 

from the solutions of the theoretical routing of the whole group, groups and also of each UA 

on the flight routes with increased containment probability density. Case studies helped us to 

investigate the issue from the perspective of time demands of individual typology shapes of 

flights (flight patterns) for search:  

• A search using the parallel trajectories of successive flights (grid sweep pattern 

search), 

• A sectorial search(sector pattern search) and 

• A search in areas with increased probability of containment of the missing persons 

(special trackline pattern search). 

It is possible to assume from this part of the thesis these partial conclusions: 

• Missing person suffering from Alzheimer’s disease can be usually found the fastest 

by searching the statistic area of search.  

• The second fastest method is the search in areas with increased density of 

probability of containment (where the missing person is most likely to be) if he/ she 

was not found in the statistic area. 

• Although the sectorial search takes the longest, it searches throughout the whole 

theoretical area in the given time. 

• A search using the trajectories of sequential parallel flights (grid sweep pattern 

search) can be used in some cases, like where a smaller statistic area is searched, but 

it is not suitable to use this method to search a bigger theoretical area. 

The highlight of the theses is the design of a search model in specific areas with increased 

density of probability of containment based on mathematical programming. The designed 

mathematical model was practically tested using a software application called Xpress and the 

results confirmed its correctness. Selected examples were designed in order to match the 

options of the used Xpress version of application. When a sufficiently strong hardware 

together with a higher version of Xpress, or a different simulation device is used, the search 

can be modelled so that the number of UA can be bigger as well as the number of specific 

places for the search. 
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The proposed mathematical model, as well as utilization of findings of graphs theory, allows 

potential search teams, using groups of small unmanned aircraft for search for missing 

persons, to accelerate and streamline planning of search operations. In cases where it is 

necessary to do the search by searching places with increased density of probability of 

containment of missing persons, the model suggests an optimal and fastest variant of search, 

and the time obtained by this optimization in many cases means saving of missing people’s 

lives. 

As it was already mentioned, in contrast to the current status today’s unmanned systems are 

mainly used for military purposes, however, with the growing number of suitable UAS 

designs it will increase its civilian use e.g. for flights monitoring of linear structures, search 

and rescue operations and other operations of humanitarian character (during floods or 

earthquakes). The designed mathematical model can be used for operations of different kinds 

of unmanned vehicle groups (ground vehicles, vessels or submarines) and in which the 

present mass deployment of unmanned systems is more efficient, cheaper and safer than using 

existing manned systems. 


