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Problems & Ideas
• Problems of conventional multi-task learning approaches:

– Conflicting gradients between tasks can degrade optimization.

– Scale imbalance in gradient norms causes one task to dominate, hindering 
effective learning of all tasks.

• Ideas: POMSI combines PCGrad to resolve gradient conflicts and 
MSI to rescale gradients, improving optimization and task balance 
in multi-task learning. It’s model-agnostic and end-to-end trainable.

Illustrations of the actions performed by the

PCGrad, MSI, and POMSI methods. (a) The

PCGrad method projects the gradient of

task i onto the normal vector of that of task j, and

vice versa. (b) The MSI method adaptively

rescales the norms of gradient of task i and that of

task j according to the magnitude similarity

between them. (c) Combining MSI and PCGrad,

the POMSI method projects them onto the

respective normal vector of each other and then

rescales the norms of gradient of task i and that of

task j.



Main Contributions
• Contributions:

– We design the MSI algorithm to ameliorate the issue of scale 
imbalance in MTL optimization by adaptively rescaling the gradients of 
each individual task according to magnitude similarities between them. 

– Built on the MSI method, the POMSI algorithm improves MTL 
optimization from two complementary aspects: altering the direction 
of gradients to avoid conflicting gradients and rescaling gradients to 
reduce the scale imbalance.

– Extensive experimental results show that POMSI method outperforms 
state-of-the-art MTL methods with different MTL architectures. 


