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Overview of model optimization
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Loss Functions in Regression
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L2 Loss:

L1 Loss:



Evaluation Metrics in Regression

R2, Max Error, and others
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Model Accuracy = 90%!
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Classification Semantic Segmentation Detection Instance
Segmentation

Richer visual recognition tasks: segmentation and detection
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Object Detection Metrics

Object detection models 
output bounding boxes with 
associated confidence levels:
- (x, y, h, w, c)  
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Object Detection Metrics

Object detection models 
output bounding boxes with 
associated confidence levels:
- (x, y, h, w, c)  

- Object detection is typically 
heavily imbalanced (most 
of the data is background)

- PR curves most common 
evaluation
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Object Detection Metrics

Object detection models 
output bounding boxes with 
associated confidence levels:
- (x, y, h, w, c)  

We have the class confidences 
to vary the threshold in 
plotting the PR curve. But how 
do we get TP, FP, FN? 

A: Choose an IOU threshold 
with ground truth boxes to 
determine if bounding box 
prediction is TP, FP, or FN. 
Then can plot PR curve and 
obtain AP metric.

Part 5: Visual Recognition Metrics 

 



Object Detection Metrics

True Positive False Positive False Negative

IoU > Threshold
IoU < Threshold

No prediction

Human

Turtle

Human

Wrong Class
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Instance Segmentation Metrics

- AP (Average Precision): 
another way to call AUPRC

- mAP:  Mean average 
Precision over all the 
classes

- mAP@.5: Mean average 
Precision over all the 
classes using 0.5 IOU as 
threshold

- mAP@[.5, .95]: Average of 
mAP values at IOU 
thresholds regularly 
sampled in the interval 
between [.5, .95].
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Instance Segmentation Metrics

- Instance-based task, like 
object detection.

- Also use same 
precision-recall curve / AP 
evaluation metrics

- Only difference is that IOU 
is now a mask IOU
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Summary

Today we covered evaluation metrics for:

- Regression

- Classification 

- Visual recognition 

Coming up: Strategies, challenges, and the black box

The End


