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Alignment of the Objective with the Metric

Gradient-Enhanced AP Optimization Evaluation Results

 Evaluation Metric: Average Precision (AP)

➢ Evaluates the overall rankings of relevant videos

➢ Assigns larger weights on higher-ranked instances

 Previous Training Objectives: Pair-wise Objectives

➢ Pull the positive instances closer and repel the negative ones

╳ Treat all mis-ranked pairs equally

╳ Mismatch with the evaluation metric

 New Training Objectives: AP-based Objectives

➢ Rectify the wrongly ranked positive-negative pairs in the list

✓ Fill the gap between training objectives and evaluation metrics

 Two Challenges for Video-Oriented AP Optimization

➢ Current AP losses are suboptimal for video-level retrieval

➢ Noisy frame-level matching leads to a biased AP estimation

 Favorable Properties of QuadLinear-AP

➢ Differentiable AP optimization

➢ Suitable gradients for low AP area

➢ Continuous, Smooth, and Convex

➢ Monotonically increasing (non-strictly)

➢ Upper bound of Heaviside function

 Optimization Problem: 

➢ Maximizing the AP score

 Objective Reformation: 

➢ Minimizing the AP risk

 Rethinking the Components of AP Risk: QuadLinear-AP
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 Video-Oriented AP Optimization Algorithm

➢ Step1: Bottom-up video similarity measure

➢ Step2: Pseudo-label generation

➢ Step3: Hierarchical AP optimization

 Overall Framework: HAP-VR

Hierarchical learning for Average-Precision-oriented Video Retrieval

Conclusions

 Overall Performance of Our Proposed HAP-VR 

➢ HAP-VR improves mAP and 𝝁AP effectively on multiple tasks

 Effectiveness of Our Proposed QuadLinear-AP 

➢ QuadLinear-AP outperforms previous pair-wise/AP-based losses

 Methodologically: Propose a self-supervised framework (HAP-VR) 

for video retrieval to bridge the gap of the objective and metric.

 Analytically: Introduce a gradient-enhanced AP surrogate loss 

(QuadLinear-AP) and design a hierarchical learning strategy for 

AP optimization on both video and frame levels.

 Empirically: Experimental results demonstrate the effectiveness of 

our proposed framework on various video retrieval tasks.
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