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§ Forest area

§ Divided into a grid, cell ~ target
§ Target values: e.g. animal density

§ Rangers
§ Conduct patrols

§ Poachers
§ Set trapping tools (e.g. snare)
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Learn from 
crime data: 

Improve model

Calculate 
mixed 

strategy

Rangers 
execute 

randomized 
patrols

Poachers 
attack 
targets
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§ �������#������$�#�����������#$!�:
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§ �� � &�#���� �!���#���:�!%�#���:���� �������



�	�
�	�������

8

	������/����������� ��������/����������

	�/�������������/

	/�������/���������/�������������
������������������

	���������� 	���������

�	�/��������������� �������
����������



	
�����������
	
§ Behavioral models

§ CAPTURE model 
§ Machine learning models: Support Vector Machine (SVM), Logistic 

regression

§ Real-world patrol/poaching data
§ Queen Elizabeth National Park (QENP): ~2500 km2

§ 12-year patrols
§ ~125000 observations
§ 6 types of illegal activities 
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§ Challenges
§ Poacher behavior model
§ Animal density uncertainty
§ Ranger exponential action 

space

§ Tested in Malaysia 
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§ Poacher behavior modeling: 
§Imperfect crime observation-aware ensemble model [2016]

§ Patrol planning: 
§Integrating real-time “SPOT” information [2018]
§Drone used to inform rangers [2019]
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§ 521 snares/month PAWS tests

vs

§ 101 snares/month 2018
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Protect Wildlife
600 

National Parks 
Around the Globe

Also: Protect Forests, Fisheries…
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§ thanhhng@cs.uoregon.edu
§ https://ix.cs.uoregon.edu/~thanhhng/
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