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Background

Motivation

• Multi-Task Learning (MTL) is learning 

paradigm that handle multiple tasks in a 

single shared model.

• Optimization for MTL aims to mitigate 

negative transfer among tasks and finds 

Pareto-optimal solutions.

• Previous works directly modify task-

specific gradients to address task conflicts.

Experimental ResultsProposed Method

• To measure task priority, we establish the connections in the network and assess their strength.

• Proposed novel multi-task optimization for MTL termed connection strength-based optimization.

• In Phase 1, the network is instructed to capture task-specific details by learning the task priority.

• In Phase 2, task priority within the shared parameters is determined and project gradients to 

preserve the priority.

• Proposed optimization breaks down the optimization process into two phases.

Table 1. Comparisons with previous optimization (NYUD-v2)

Table 2. Comparisons with previous optimization (PACSAL-Context)

Table 3. Ablation studies for phase mixing strategies.

Figure 2. Visualization of the percentage of top priority task

(a) Phase 1, (b) Mixing Phase1 + Phase 2

Figure 1. Correlation of loss trends across tasks during the epochs

(a) Phase 1, (b) Phase 2

• We define the relative importance of tasks 

in the shared parameters as task priority. 

• Divide shared parameters into subsets 

based on the task priority and use them for 

multi-task optimization. 


