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GANerated Hands for Real-Time 3D Hand Tracking from 

Monocular RGB, Mueller et al., CVPR ‘18
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Introduction
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Giving user’s mental concept to a system

●The users can give language-based 

guidance to the system

Kovashka et al., IJCV ‘15
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Giving user’s mental concept to a system

●The system asks to users to derive what 

users want  

Kovashka et al., ICCV ‘13
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Giving user’s mental concept to a system

●The users can provide visual cues for 

what they are looking for

● i.e. Sketch based image retrieval
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Problems in previous work

●The interaction was driven by user or

system, but not both

●The single modality of user input –

language or visual 
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Main contribution of the paper

●A new framework that the interaction 

can be driven either the user or system

● By agent trained with Reinforcement Learning

●The dynamic decision of interaction 

methods

● Sketch, free-form attribute feedback, or 

answering attribute-based question
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Backgrounds
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Concept of Reinforcement Learning

● Inspired by the psychology of behavior

●Consist of agent, environment, state, 

action, and reward

●The agent changes state by doing action

●The environment gives reward to agent

according to the action
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Concept of Reinforcement Learning

https://becominghuman.ai/the-very-basics-of-reinforcement-learning-154f28a79071
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Properties of Reinforcement Learning

●The agent is trained for maximizing the 

reward

●The agent’s action effects its next input

●No supervisor present
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Main idea
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Overall process of image retrieval

●The user initiates a search with images 

or simple query

MURRUGARRA et al., BMVC ‘18
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Overall process of image retrieval

●The system chooses the best feedback 

method for retrieving the target image

MURRUGARRA et al., BMVC ‘18
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Refining the image retrieval

● Use (attribute, reference image, comparison 

response) triplet or a sketch

● The feedback is used to update the next top K

results

MURRUGARRA et al., BMVC ‘18
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Refining the image retrieval

●Sketch feedback is converted to 

photographs by GAN

MURRUGARRA et al., BMVC ‘18
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Training the agent with RL

●State – (History of top 1 image, 5 closest 

neighbor, 5 furthest neighbor, previous 

action)

●Action – Selecting interaction method

MURRUGARRA et al., BMVC ‘18
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Training the agent with RL

● Reward: Getting bigger reward when the 

distance to nearest decreases, and distance to 

furthest increases

MURRUGARRA et al., BMVC ‘18
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Experiment & Results
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Experiment setup

● Experiment on 3 dataset

● Pubfig, Scenes, Shoes

● Comparing with 3 baselines

● Whittle search (WS)

MURRUGARRA et al., BMVC ’18, Kovashka et al., IJCV ‘15
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Experiment setup

● Experiment on 3 dataset

● Pubfig, Scenes, Shoes

● Comparing with 3 baselines

● Whittle search (WS)

● Pivot round robin (PRR)

MURRUGARRA et al., BMVC ’18, Kovashka et al., ICCV ‘13
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Experiment setup

● Experiment on 3 dataset

● Pubfig, Scenes, Shoes

● Comparing with 3 baselines

● Whittle search (WS)

● Pivot round robin (PRR)

● Sketch retrieval + PRR (SK_PRR)

● Experimented by simulated and real users

MURRUGARRA et al., BMVC ‘18
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Results

● Percentile rank plots for each dataset

MURRUGARRA et al., BMVC ‘18
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Results

● AUC for percentile rank curves

MURRUGARRA et al., BMVC ‘18
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Results

● Live experiment result

MURRUGARRA et al., BMVC ‘18
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Thank you!


