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Label Distribution Learning via Sample Sparse Representation

SHAO Jiaxin, YUAN Sheng, LIU Xinyuan, LIU Ruixin

(School of Software Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The traditional label distribution learning algorithms utilize the label correlation in a
global way but ignore the local correlation. An algorithm called label distribution learning via
sample sparse representation (LLDIL-SR) is proposed. Particularly, to capture the sample local
correlation, LDL-SR uses the self-expressiveness property of samples to establish a sparse
representation optimization model. Then, by the well-designed objective function, the obtained
sparse coefficient is introduced into the label space to predict the correlation of the labels to help
the training of the label distribution model. The sparse representation optimization model can be
solved with alternating direction multiplier method (ADMM), and limited memory quasi-Newton
method (L.-BFGS) is chosen to optimize the target function of the label distribution model.
Finally, LDL-SR calculates the predicted label distribution via the maximum entropy model.
Compared with 7 existing label distribution learning algorithms, the experimental results on 11
real-world datasets show that this algorithm achieves an average ranking of 1.52 in 55

comparative experiments under different evaluation measures. Compared with the PT-SVM,
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AA-ENN, and the LDLLC algorithms on facial expression dataset SBU-3DFE, the accuracy of
expression discrimination is enhanced by 3.10%, 2. 53% and 2. 48 % respectively. It is found that

LLDL-SR can achieve good prediction accuracy and stable performance on different real-world data-

sets.

Keywords: label distribution learning; sparse representation; maximum entropy model
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Yeast-elu 0.043 8+0.0012(6) 0. 044 34+0.001 4(7) 0.047 210.001 4(8) 0.041 24+0.000 6(2) 0.041 440.000 4(3) 0. 040 80. 000 8(1)
Yeast-diau  0.068 6-£0.0041(8)  0.062 240. 002 2(6)  0.059 340.003 2(2)  0.059 640.002 6(3)  0.060 3-0. 001 0(4)  0.059 3£0.001 0(1)
Yeast-heat 0.062 7+0.0022(5) 0.063 2+0.001 8(6) 0.069 20.003 3(8) 0.061 0+0.001 6(4) 0. 060 0£0.000 8(2) 0.059 210. 000 8(1)
Yeast-cold  0.065 44-0.0069(7)  0.063 00.002 4(4)  0.065 3%+0.003 4(6)  0.058 940. 001 9(3)  0.058 640. 001 6(2)  0.058 120.002 0(1)
Yeast-dtt 0. 044 740.0024(7) 0.044 340.001 7(6) 0. 048 040.002 3(8) 0.041 5+0.001 3(3) 0.041 84+0.001 1(4) 0.041 2£0. 000 7(1)
SIAFFE  0.154 5--0.0253(7)  0.120 140. 014 8(4)  0.148 240.013 0(6) 0. 155 14-0.008 2(8) 0. 113 340. 007 2(2) 0. 110 0=£0. 007 1(1)

HumanGene 0.219 140.0124(6) 0.254 8£0.003 6(7) 0.218 70. 005 4(4) 0.272 4+0.002 6(8) 0.213 5£0.003 2(1) 0.217 6+0.001 5(2)
- ¥4k 4 6. 82 6.18 5.82 3. 82 2.73 1. 36
k4 K #iFERE

LigE S PT-SVM AA-ENN 1IS-LLD LDLLC LDLSF LDL-SR
Yeast-cde  0.007 60.000 4(7)  0.007 940. 000 4(8)  0.007 240. 000 2(5) 0. 006 820.000 1(1)  0.007 0=0. 000 3(3)  0.007 1--0. 000 3(4)
Yeast-elu 0. 006 840.000 5(6) 0.007 1£0.000 6(8) 0.007 10.000 4(7) 0.006 8+0.000 3(5) 0. 006 3£0.000 1(2) 0.006 210. 000 2(1)
Yeast-diau  0.016 740.001 7(8)  0.014 540.001 0(6)  0.014 12£0.001 3(5)  0.013 02£0. 001 0C1>  0.013 340.000 5(2)  0.013 50. 000 5(3)
Yeast-heat  0.014 14-0. 001 0¢5)  0.014 140.001 0(5)  0.018 24-0. 001 6(8)  0.013 14-0.000 6(4)  0.012 70. 000 4(1)  0.012 8=-0. 000 8(2)
Yeast-cold  0.014 640,003 3(6)  0.013 6%0.001 1(5)  0.015 5-£0.001 5(8)  0.012 0-£0.000 6(3)  0.012 00.000 7(4)  0.012 040. 000 5(2)
Yeast-dtt  0.007 140,000 9(8)  0.006 9£0.000 7(6)  0.006 8%0. 000 5(5)  0.006 140.000 5(2)  0.006 240. 000 3(3) 0. 006 120.000 3(1)
SJIAFFE  0.076 440.022 0(8)  0.052 440. 026 3(3)  0.071 240.013 5(7)  0.075 44-0. 008 3(6)  0.055 140. 002 1(4) 0. 041 50. 004 0(1)

HumanGene 0.246 6+0.032 4(6) 0.289 4£0.017 6(7) 0.241 4=0.031 0(4) 0.326 2+0.007 7(8) 0.238 0£0.002 2(1) 0.239 4+0.001 7(2)
- ¥4 HE 44 6. 95 6. 50 5.91 3.50 2.73 1. 95
http: // zkxb. xjtu. edu. cn
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B 4 PT-SVM AA-ENN 1IS-LLD LDLLC LDLSF LDL-SR
Yeast-cde 0.998040.0001(7) 0.998040. 0001(7) 0.998240.0012(6) 0.998340.0002(2) 0.998240.0000(3) 0.998310.0001(1)
Yeast-elu 0.998340.0002(6) 0.998240.0002(7) 0.998240.0035(8) 0.998440.0001(3) 0.998440.0001(3) 0.998510.0001(1D)
Yeast-diau 0.995740.0004(8) 0.996340.0003(5) 0.996410.0036(4) 0.996240.0002(6) 0.996540.0001(2) 0.9966+0.0001(1)
Yeast-heat 0.996440.0003(5) 0.996440.0003(5) 0.995440.0042(8) 0.996640.0003(4) 0.996840.0001(2) 0.996910.0002(1)
Yeast-cold 0.996340.0008(6) 0.996640.0003(5) 0.996040.0039(8) 0.996740.0023(4) 0.996940.0002(2) 0.997010.0001(1)

Yeast-dtt 0.998240.0003(7) 0.998240.0002(6) 0.998340.0013(5) 0.998540.0002(2) 0.9985+0.0001(1) 0.998440.0001(3)
SJIAFFE 0.981540. 0050(8) 0.986840.0050(4) 0.982740.0030(6) 0.981840.0018(7) 0.988440.0018(2) 0.989710.0009(1)
HumanGene 0. 944340. 0281(6) 0.932440.0034(7) 0.945440.0049(3) 0.926740.0014(8) 0.94610.0009(1) 0.945540.0014(2)
B HE 4 6.91 6. 36 5.73 4.14 2.32 1. 45
K6 T IARLEE R LA

B 4 PT-SVM AA-ENN 1IS-LLD LDLLC LDLSF LDL-SR
Yeast-ecde  0.955 440. 001 2(7)  0.953 8£0. 001 3(8)  0.955 6£0.001 5(6)  0.957 7£0.001 3(1)  0.957 420. 000 8(3)  0.957 6=£0. 001 0(2)
Yeast-elu  0.956 2£0.001 2(6)  0.955 7£0.001 4(7)  0.952 8£0.001 5(8)  0.958 0£0.001 3(4)  0.958 6=£0.000 4(2)  0.959 210.000 8(1)

Yeast-diau

Yeast-heat

Yeast-cold 0.934 6£0.006 9(7)  0.937 0£0.002 4(5) 0
Yeast-dtt 0.955 3+0.002 4(7)  0.955 740.001 7(6) 0
SJAFFE 0.845 5+0.025 3(7)  0.879 8+£0.014 8(4) 0

HumanGene

0.

0.

0.

931 440.004 1(8)

937 340.002 2(4)

781 0£0.012 6(6)

0.937 8+0.002 2(6)

0.936 80.001 8(5)

0.745 140.003 6(7)

940 740. 003 3(2)

e

=

. 930 940. 003 3(7)
. 934 710.003 4(6)
. 952 00. 002 3(8)
.851 8+0.013 0(6)

. 781 340.005 4(4)

940 440. 002 6(3)

o

. 938 90.001 4(4)

o

. 941 40,001 9(3)

o

958 540. 001 3(2)

o

. 844 9+0.008 2(8)

o

L 727 640,002 6(8)

o

0.939 740.001 0(4)
0.940 00. 000 8(2)
0.941 440. 001 6(2)
0.958 24+0. 001 1(4)
0.886 7+0.007 2(2)

0.785 0£0.001 2(1)

0.940 7£0. 001 0(1)
0.940 8£0. 001 4(1)
0.941 9£0. 002 0(1)
0.958 8+0. 001 9(1)
0.890 0£0. 006 1(1)

0.784 3+0.001 5(2)

-2 HE 44 6.73 6.18 5.73

3.91 2. 64 1. 36
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