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Face sketch synthesis and recognition based on independent subspace

DANG li, KONG Fanrang

(Department of Precision Machinery and Precision Instrumentation, University of Science and Technology of China, Hefei 230027, China)

Abstract: Face sketch recognition plays an important role in determining the identity of the suspect through
suspect sketch which is described by witnesses. In order to better realize face sketch recognition, a new
face sketch synthesis and recognition algorithm was proposed based on face independent subspace and
shape features. According to the face reconstruction based on independent component analysis (ICA)
subspace, the face sketch synthesis based on ICA was studied, and the conversion between photo and
sketch was realized. Considering the important role of the face structure information in face recognition and
in analyzing the limitation of the structural information extracted by active shape model (ASM) algorithm,
the polar shape model (PSM) was proposed. Finally, the synthesised sketch was recognized with the one
to be recognized by combining ICA/linear discriminant analysis (LDA) and PSM. Experiment results

indicate that the synthesis sketch performs very well by new algorithm, the recognition rate of one rank is
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94. 7%, and the recognition rate of ten rank is 99. 1% . Recognition with subspace and PSM, one rank rate

can be increased by 5. 3%, and the first three rank rate can be increased by 4. 2% evenly. The algorithm

has higher recognition rate and basically meets the requirements of automatic face sketch recognition

system.

Key words: sketch synthesis; sketch recognition; independent component analysis; linear discriminant

analysis; active shape model; polar shape model
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Tab.1 Algorithm recognition rate (%)
B 1 2 3 4 5 6 7 8 9 10
szgg 10 71.0 78.0 81.0 84.0 88.0 90.0 94.0 94.0 95.0 96. 0
SEE 2 86. 7 90. 3 92.9 93.8 93.8 96. 5 97.3 97.3 98. 2 98. 2
SLE 3 89.4 92.0 93.8 94.7 95.6 97.3 97.3 97.3 98.2 99.1
SLE 4 92.0 92.9 94.7 94.7 95.6 97.3 97.3 98.2 99.1 99.1
S 5 94.7 96. 5 96.5 96.5 97.3 98.2 98.2 98.2 99.1 99.1
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