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Figure 3 Schematic diagram of the location of the

MVL nucleus in pigeons
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Neural Representation of Pigeon MVL Nucleus for Video Transfer Object Recognition

LI Xiaoyuan' *, REN Liqing', LIU Denghui'**, LI He', CHENG Han’*

(1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Key Laboratory of
Brain Science and Brain Computer Interface Technology, Zhengzhou 450001, China; 3. Department of Criminal Science and Technolo-
gy, Zhengzhou Police College, Zhengzhou 450053, China; 4. School of Life Sciences, Zhengzhou University, Zhengzhou 450001,
China)

Abstract; To investigate the neural mechanisms of pigeons’ video-based learning transfer to real object recognition ,
a goal-directed training system was developed. Behavioral comparisons showed that video-trained pigeons signifi-
cantly outperformed untrained controls in real object recognition tests, confirming their visual cognitive transfer abil-
ity. Microelectrode recordings from the MVL nucleus revealed neural signals during tasks. Welch power spectrum
analysis identified characteristic frequency bands during visual recognition, and phase-locking values were used to
build brain functional networks. Results demonstrated significant differences in average node degree, clustering co-
efficient, and global efficiency between target and distractor states during both video and real object recognition.
However, no differences existed between video targets vs. real targets, or video distractors vs. real distractors in
network features. This indicated that the MVL nucleus achieved cross-modal transfer by extracting shared features
between videos and real objects, revealing its critical role in visual cognitive transfer learning.

Keywords: video learning; visual cognitive transfer learning; MVL nucleus; phase-locking value; brain functional

network



