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Abstract—Ensemble learning and knowledge disAllaAon are widely studied as effecAve 
techniques in deep learning and gained such engineering applicaAons as autonomous driving, 
Industry 4.0/5.0 and roboAcs. Their combinaAon has achieved remarkable success in 
transferring various knowledge from mulAple complex teacher networks to a simple student 
one. However, exisAng studies focus on classificaAon diversity but overlook the crucial role of 
diverse dark knowledge in effecAve knowledge disAllaAon. How to uAlize such knowledge to 
improve the performance of a student network remains unexplored. To do so, we for the first 
Ame propose to apply diverse dark knowledge to sample-wise mulA-teacher knowledge 
disAllaAon. We train teacher networks on all samples to maintain accuracy and encourage 
diverse dark knowledge generaAon by applying constraints to the size and direcAon of output 
feature vectors. To reduce the impact of ensemble errors of teacher networks on the 
performance of a student one, we combine all teacher networks and their ensemble into mulA-
teacher networks. Furthermore, inspired by human educaAonal experiences, we propose a 
relaAve confidence compuAng mechanism to select the opAmal knowledge sample-wisely from 
each teacher network. The overall performance of the proposed method is verified by using it 
to perform mulAple object recogniAon tasks and compare its results with the state-of-the-art 
ones. 
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