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UMB: Understanding Model Behavior for 
Open-World Object Detection
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Background

Open World Object Detection (OWOD)

[1] Zhao, X., Ma, Y., Wang, D., Shen, Y., Qiao, Y., & Liu, X. (2023). Revisiting open world object detection. IEEE 
Transactions on Circuits and Systems for Video Technology.
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How to understand the behavior predicted by the model?

Benefits:

• Infer the similarity of unknown objects to known classes (Helps understand the predictive bias of the model)

• Discover the most significant attributes that influence decision making (Help subsequent data annotation)
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How to establish the relationship between attribute similarit
y and positive sample probability?
Method:
    Known Prediction:

    Collecting data: Attribute Similarity->Known Confidence: 
    

    What is unknown data? (Maximum Probability)
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How to establish the relationship between attribute similarit
y and positive sample probability?
Process the data and establish a continuous probability distribution:

Linear Interpolation (Estimating points that do not exist in the data):

Sliding Window (filtering noise):
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How to establish the relationship between attribute similarit
y and positive sample probability?
Process the data and establish a continuous probability distribution:

Multiple Gaussian Distributions Mixed:
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How to establish the relationship between attribute similarit
y and positive sample probability?
Process the data and establish a continuous probability distribution:

Multiple Weibull Distributions Mixed (Unsymmetrical):

Use Gradient Descent to Find the Optimal Parameters: 
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How to predict unknown objects?

Unknown Inference & Additional Information:

    Mean Embedding:

    Empirical Probability (Empirical Prob):

    In-Distribution Probability (ID Prob):

    Out-of-Distribution Probability (OOD Prob):
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How to infer additional informations?

Unknown Inference & Additional Information:

    Unknown Prob:

    Similarity Between Known and Unknown Classes:

    Maximal Attribute Contribution:



U
M

B:
 U

nd
er

st
an

di
ng

 M
od

el
 B

eh
av

io
r f

or
 O

pe
n-

W
or

ld
 O

bj
ec

t D
et

ec
tio

n
(N

eu
riP

S 
20

24
)

State-of-the-art Comparison for Open-World Object Detection
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Distribution & Visualization
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