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Background: Federated Learning

Goal: enable collaborative modeling while 

ensuring data privacy



Background: Active Learning

• Uncertainty-based sampling

• Least-confidence
• Margin
• Entropy

• Diversity-based sampling

• CoreSet

• Hybird sampling

• BADGE



Motivation

 Data heterogeneity: 
• The active selection algorithm has to 

ensure inter-class diversity from both 
local and global perspectives.

 Two available query-selecting models: 
• A global model, which is globally 

optimized through the FL pipeline. 
• A local-only model, which can be 

separately trained only for each client.

𝛼: local heterogeneity level
𝜌: global imbalance ratio



Observation

Four seeds {1, 2, 3, 4}CIFAR-10 Entropy



Observation

1. The superiority of local-only and global query-selecting models varies according to 
the degree of local heterogeneity and global imbalance ratio.

2. As local heterogeneity increases (α ↓), 
a local-only query selector is preferred 
due to the increased significance of 
local inter-class diversity.

3. As the degree of global class imbalance 
increases (ρ ↑), it is more advantageous 
to exploit a global model that alleviates 
the global class imbalance.
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Observation

 As the degree of global class imbalance increases (ρ ↑), it is more advantageous to 
exploit a global model that alleviates the global class imbalance.
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科研进展

Seed1 (80%)
Global: 
{0: 3041, 1: 2277, 2: 2008, 3: 1402, 4: 1004, 5: 816, 6: 549, 
7: 325, 8: 300, 9: 178} 7326 3771 803
Local: 
{0: 3410, 1: 2387, 2: 1705, 3: 1329, 4: 1009, 5: 694, 6: 498, 
7: 381, 8: 292, 9: 195} 7502 3530 868

Seed1 (50%): 3870 2386 544 vs 4178 1989 633



科研进展

Seed1 (80%)
Global: 
{0: 3180, 1: 1942, 2: 1941, 3: 1516, 4: 1090, 5: 798, 6: 552, 
7: 373, 8: 296, 9: 212} 
Local: 
{0: 2880, 1: 2018, 2: 2076, 3: 1531, 4: 1147, 5: 805, 6: 567, 
7: 422, 8: 266, 9: 188}

Seed1 (50%)
Global: 
{0: 1464, 1: 889, 2: 1163, 3: 980, 4: 740, 5: 555, 6: 357, 7: 263, 
8: 223, 9: 166}
Local: 
{0: 1479, 1: 1024, 2: 1180, 3: 959, 4: 745, 5: 452, 6: 403, 7: 327, 
8: 113, 9: 118}

Seed1 (25%)
Global:  {0: 498, 1: 310, 2: 441, 3: 405, 4: 319, 5: 202, 6: 140, 7: 93, 8: 79, 9: 63}
Local:  {0: 480, 1: 437, 2: 399, 3: 354, 4: 272, 5: 157, 6: 185, 7: 166, 8: 49, 9: 51}



科研进展

只有在全局不平衡率高且本地与全局数据分布高度重合时，用全局模型采样更好

✓ 如何衡量全局不平衡率？
✓ 如何衡量本地与全局数据分布差异？

LoGo:         1123.74 1197.12 900.33    954.07
尝试1： 1120.86    1196.92    896.55    962.88
按类别：  1118.44    1198.26    907.04    970.88
+多样性：1124.82    1199.98    910.67    978.81

GlobalLocal
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