
AI for Aquaculture Behavior Insight

Harnessing Computer Vision to 
Understand Life Beneath the Surface
The future of aquaculture demands more than optimizing chemistry and mechanics; it requires a deep understanding of 
animal behavior. Behavior is the most sensitive, real-time indicator of stress, health, and reproductive readiness4information 
probes simply cannot provide.

At Vismar Aqua, we are pioneering the integration of AI-driven behavioral monitoring to redefine how hatchery managers 
understand and nurture aquatic life.



The Strategic Focus: Shrimp Broodstock Monitoring
Our initial focus is on automating the detection and interpretation of the breeding behavior of Litopenaeus vannamei4the 
whiteleg shrimp. This species is foundational to global aquaculture, yet its reproductive management often relies on 
subjective, manual observation.

1
Project Goal
Develop an AI-based visual 
monitoring system to 
automatically detect courtship, 
pairing, and spawning.

2
Core Technology
Utilizing computer vision and 
machine learning to recognize 
complex behavioral patterns in 
real-time.

3
Validation Site
Implementation and validation at 
our new, specialized aquaculture 
hatchery in Ukraine.

This system aims to provide hatchery operators with precise, real-time insights into reproductive readiness, directly 
enhancing productivity and animal welfare.



Shifting from Reactive to Predictive Care
Traditional aquaculture management is hindered by manual, subjective observation. An AI monitoring system transforms this 
process, offering verifiable advantages that enhance efficiency and standardization.

Continuous Observation
24/7, objective monitoring without physical 
disturbance, capturing nocturnal or subtle behaviors 
missed by human staff.

Early Detection
Behavioral changes signal stress, hunger, or disease 
long before chemical parameters fluctuate or physical 
symptoms manifest.

Precision Timing
Accurate identification of optimal spawning times, 
leading to improved egg collection and hatchery 
productivity.

Standardized Data
Generating standardized, quantitative data that can 
be correlated with environmental variables and 
shared globally for continuous learning.



Metrics That Matter: Key Performance Indicators
The Vismar Aqua AI system is designed to track metrics critical for broodstock management and operational efficiency. 
Moving beyond simple headcount, we measure the quality and frequency of key biological events.

95%
Behavioral Accuracy

Target accuracy for identifying 
courtship and spawning events in the 

broodstock tanks.

24/7
Monitoring Continuity

The system ensures uninterrupted 
surveillance, especially crucial during 
low-light/nocturnal spawning periods.

15%
Productivity Increase

Estimated gain in viable larvae yield 
due to improved timing of egg 

collection.

Behavior is the first signal of internal change. Capturing this signal allows us to intervene hours or even days ahead of 
critical conditions.



Broadening the Horizon: Versatile Applications
While reproductive monitoring is the immediate priority, the computer vision framework is inherently scalable, applicable to 
virtually every aquatic species and farming system. This core technology unlocks numerous precision aquaculture 
applications.

Fish Feeding Behavior
Optimize feed delivery and conversion ratios by analyzing 
fish response to pellets, minimizing expensive waste.

Health and Welfare
Detect subtle shifts in swimming speed or posture, enabling 
proactive disease management and early intervention.

Selective Breeding
Quantify complex behavioral traits (e.g., growth 
aggressiveness, spawning readiness) for precision genetic 
selection programs.

Workforce Efficiency
Reduce manual tank inspection and surveillance workload, 
allowing staff to manage multiple systems remotely.



Case Study: Monitoring Environmental Adaptation
The Vismar AI platform facilitates in-depth research by correlating behavioral patterns with environmental inputs. This 
capability is vital for adapting farming practices to climate change and optimizing grow-out conditions.

By utilizing continuous video analysis, we can establish direct linkages 
between variables like salinity, temperature fluctuations, and animal 
stress markers.

Quantify avoidance behavior in response to changes in dissolved 
oxygen levels.

Measure behavioral shifts due to different photoperiod cycles (light 
intensity and duration).

Identify optimal temperature ranges where feeding and growth 
activity are maximized.

This data moves beyond simple survival rates, providing actionable 
intelligence on what constitutes the 'best' environment for performance.



Global Impact: Driving Socioeconomic Benefits
The adoption of smart behavioral monitoring carries significant socioeconomic implications, ensuring that aquaculture 
growth is sustainable, equitable, and contributes positively to global food security.

Strengthening Food Security
Efficient reproduction and growth cycles increase reliable local protein supply.

Reducing Losses and Waste
Early detection reduces mortality, preventing loss of stock and minimizing 
the need for reactive chemical treatments.

Supporting Animal Welfare
Transparent, data-driven welfare indicators facilitate compliance 
with global eco-labels and responsible sourcing initiatives.

Empowering Next-Gen Farmers
Making the industry smarter, cleaner, and data-driven 
attracts young professionals to the blue economy.



Collaboration and Partnership 
Ecosystem
This endeavor is a collaborative effort, building a digital ecosystem where 
health, behavior, and environmental data seamlessly converge. We actively seek 
partnerships to accelerate development and global deployment.

Research Institutions
Ongoing collaboration with the Alfred Wegener Institute (AWI, Germany) 
and the ShrimpWiz project for advanced AI solutions.

Technology Developers
Inviting experts in machine learning, edge computing, and sensor 
technology to co-develop modules and refine the platform.

Co-Funded Pilots
Offering opportunities for university departments and innovation hubs to 
deploy and test the system in diverse farming environments.



The Future: Digital Twins of Aquatic 
Life

The AI-driven behavioral 
insights are the 
foundation for the next 
leap in aquaculture 
management.
The immediate goal is precise behavior detection. The ultimate vision is the 
creation of complete digital twins of aquaculture systems. These twins will 
synthesize every data point4from water chemistry to genetic markers and 
behavioral tendencies4into a single, highly predictive model.

Current State: Chemical Metrics
Focus on temperature, oxygen, pH, and flow4indirect indicators of 
well-being.

Phase 1: Behavioral Data Integration
Adding real-time, objective behavioral insights (AI vision) to the 
data stream.

Future Vision: Digital Twins
Creating a fully predictive virtual replica of the aquatic 
environment and its inhabitants, enabling proactive, risk-free 
management.



Conclusion: Understanding the Life Inside
The challenge in aquaculture has always been the opacity of the aquatic environment. Vismar Aqua's AI behavioral monitoring 
system removes that barrier, offering clarity and intelligence that transforms management from guesswork to precision 
science.

At Vismar Aqua, we see a future where the farmer doesn9t just measure water 4 they understand the life inside it.

Connect with Vismar Aqua
For research collaboration, pilot inquiries, or technical details on the AI framework, please contact us directly.

Email: vismaraqua@gmail.com

Website: vismar-aqua.com

mailto:vismaraqua@gmail.com
https://vismar-aqua.com/

