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Fig. 2. Autonomous Pollination using MAV with AI/Human-in-the-loop

Abstract:
Food security has been one of the hottest topics of all nations, which is of concern to the world for a variety of reasons, including its social-
economic-environmental coupled impacts on the well-being of human being, social life, the national and international agricultural policies, etc. 
As estimated one-third of all food consumed by humans is the result of animal pollination. This paper proposes a conceptual technical roadmap 
of autonomous pollination for future farming using robotic micro air vehicle pollinators
(MPrs) associated with artificial intelligence and Human's expertise, which can perform an MPrpollinator roles in smart agricultural industry. This 
research provides an emerging solution to the food supply reduction caused by the population shrinking of natural pollinators, which strongly 
influence ecological relationships, ecosystem conservation and stability, genetic variation in the crop plant community, floral diversity, 
specialisation and evolution. This work identifies scientific and technological advances thatare expected to translate, within the proposed 
regulatory frameworks, into the pervasive use of MPrsfor agricultural applications and beyond. 

• Step 1 is to assign the MAV pollinators (MPrs) to the specific pollinating area j, that is, the MPrsare ready to perform the pollination 
of the specific type of crop flowers in this working area j.

• Step 2 is to capture visual data, such as flower photos, or other types of data if necessary by cameras and other data acquisition systems.

• Step 3 is to handle the raw data collected from specific data sources, and then screens, filters, and pre-processes the source data.

• Step 4 is to perform actions of flower recognition using the data steam from previous steps, which identifies the specific flowers for 
pollination.

• Step 5 this step to validate and assess the flower recognition data from the previous step, and then, a decision is made concerning 
whether the pollination process should continue (YES) or terminated and thus should proceed to Step 1’ (NO).

• Step 6 is to perform the autonomous pollination using MAV.
• Step 7 is to assess the effectiveness the pollination and robotic pollinators, and then to decide the pollination works are accepted by the CCS 

(YES) and move the MAV pollinators to the next step, or not (NO) good enough and the pollination need to be repeated.

• Step 1' is to handle the pollinating data for the current working area j, analysis results, visualise the results data, send results to data 
storage (or data cloud) and move the MAV pollinators to the next working area j+1.

Fig. 1. Framework of Autonomous Pollination




