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Fig.1 Schematic diagram of the scope of
visual ability of fish

i is where the own fish located; r, repulsive-reaction distance; r,
distance with a neutral reaction; r_ parallel-orientation distance;
r, attractive-reaction distance; r; no response distance; 60° of

visual blind zone.
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Fig.2 Coordinates and velocity direction of individuals,
own fish i and neighbour j
Dot means head of fish, it presenting the coordinates of the fish;
line means body of fish, the line from bar to dot presents the

velocity direction of the fish.
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Fig.3 Schooling of H. rhodostomus

a. the school of Hemigrammus rhodostomus in lab; b. the simulative fish school with r =10; c. the simulative fish school with r =4 d. the

simulative fish school with r=20.
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Fig.4 Characteristics of the school of

a. distribution of speed; b. distribution of path curvature.
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Fig.5 Comparison of characteristics of the school of H. rhodostomus in lab and

the simulative fish school with different maximum ranges of visual ability

EXP. indicates characteristics of the school of H. rhodostomus in lab; a. distribution of speed; b. distribution of path curvature.
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Modeling and simulation on schooling structure of Hemigrammus bleheri

LIU Ling-fei', ZHOU Ying-gi'*** | QIAN Wei-guo'**, ZHAO Yuan', WANG Ming'
(1. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China ;
2. The Key Laboratory of Shanghai Education Commission for Oceanic Fisheries Resources Exploitation
Shanghai Ocean University ,Shanghai 201306 , China
3. The Key Laboraiory of Sustainable Exploitation of Oceanic Fisheries Resources
Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China;
4. College of Information Technology ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract; This paper presents the methods for exploring fish schooling behavior by means of mathematical
modeling and computer simulation,to explore and find out the major factors which have speculated influence
on the space distribution of individuals in fish school. Preliminary findings indicated that among the factors of
visibility and swimming ability etc. ,the visual ability of fish,including sighting distance and perspective is
the factor having stronger influence on the school structure , which provides some revelations or indications to
the fish behaviour experiments design and observation. The comparison between the simulation and video
records of Hemigrammus bleheri shows that the model based on IBMs theory is feasible,and the simulation
results are similar to the actual movement of fish school, which indicates that the visual simulation technology
helps better exploration and understanding on fish group motion.

Key words: digital simulation; fish school; fish behavior; individual based models(IBMs)
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