
Candidate narrowing for Face Identification Using Facial Expression

Lifeng Zhang1 Lin Zhao2 Keisuke Korekoda3 and Hiroshi Kondo4

124Department of Electrical, Electronic and Computer Engineering Kyushu Institute of Technology,
1-1 sensui-cho Tobata-ku Kitakyushu city, Fukuoka 804-8550, Japan.

Tel : +81-93-884-3272, Fax : +81-93-884-3203
Email: 1zhang@elcs.kyutech.ac.jp,2linlin@mars.ele.kyutech.ac.jp,4kondou@ele.kyutech.ac.jp

3ZENRIN Co., Ltd.
1-1-1 Muro-machi, Kokurakita-ku, Kitakyusyu city, Fukuoka 803-8630, Japan.

3Email: korekoda@gmail.com

Abstract: Recently, face authentication becomes a hot topic

not only in security system but also in home entertainment

field. Since face identification is of non-contact and little

psychological resistance one, it can be easily accept by user

side. And also we know it is difficult to perform a perfect

authentication with and only with a face, so in fact the iden-

tification is combined with other authentication method (Ex.

password, finger print, voice, etc.), this makes a complex al-

gorithm, and different sensor will increase the cost. So use

one CCD camera do candidate narrowing and identification

is a good idea. On the other hand, to read the feelings state

of human being, the computer recognition of facial expres-

sion is researched from long before, and also many fruitful

results were achieved. However, the relation between face

identification and expression recognition has been hardly ex-

amined up to now though these two researches use the same

objects(face). This paper has aimed to unite these two re-

searches, and to find a new approach to narrow candidate for

face identification.

1. Introduction
On application side of expression recognition, we can classify

the method of limiting individual or non-limiting individual.
Limiting individual means the registration data can be used

only for the person whose recognition data is made from. The

data is not only a expression one but also with a personalized

index embedded. Non-limiting individual means the regis-

tration data can be used for arbitrary person; it is a pure ex-

pression data. This is important point here. Because we use

the expression recognition for face identification, the class of

non-limiting individual method cannot be used obviously. So

we have to find a limiting individual method on purpose [2],

and then Show an approach to narrow candidate for face au-

thentication.

2. facial expression recognition
In this Research, we use a front view face image as input, and

assume the light condition is stable.

2.1 Eyes and eyebrow area extractions

To recognize person’s expression, we need to analyze the

change of face organ by the expression. Therefore, want-

ing three rectangular areas in the left-eye/left-eyebrow area,

the right-eye/right-eyebrow area, and the mouth area (These

three areas are called a feature area at the following). Such

areas have remarkable change intent to face organ by the ex-

pression, so they are used in this research. Feature area is cut

out from each five expressions of Neutral, Anger, Happiness,

Sadness, and Surprise. As an example, the standard of the

feature area’s selection is shown in Figure 1 and Figure 2 for

Neutral. Moreover, there are three color component of RGB

in the image, we assuming use them to detect the position of

face parts(eyes, mouth etc.) in future, but in this research area

cutting is done by hand, Therefore, the only brightness com-

ponent Y with 256 levels is used. Figure 3 shows the one that

the feature area was converted into brightness component Y.

Figure 1. Input image
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Figure 2. Example for area cutting

Figure 3. Y component of feature area
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2.2 Making of feature vector

In order to make the feature vector, 2D-DCT transform of

16 × 16pixel is applied to the three feature area for each ex-

pression. Then get the difference value between the each ex-

pression 2D-DCT coefficients that we get above and a neutral

expression’s 2D-DCT coefficient respectively. Each expres-

sion feature vector is extracted based on this difference coef-

ficient.

As we known, for DCT transform of a natural image, most

of the energy concentrated on the low frequency area where

the noise influence are little, so we try to divide the area such

as Figure 4(a) (e) at here. And then select the best perfor-

mance one.
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Figure 4. Feature vector consist method

The bands that we used is shown in a black heavy line, in

the lowest frequency region, use one coefficient characterizes

one band, and in the following region, the average of 2 or 4

coefficients is characterized to one band. The DC element

was disregarded to show the feature of the image because of

the irrelevance. Therefore, two areas of eyes and the eyebrow

areas and one mouth area use the feature of each 6 ∼ 11
band in total three areas. That is, the energy change in each

18 ∼ 33 band will be obtained with each expression. We use

the mean value of each band to make a feature vector.

3. Study and recognition with neural net work
The expressions that are recognized and identified are five ex-

pressions (expressionless, pleasure, anger, the surprise, and

sadness) in total, The neural net work used has three layer

structure, the input layer makes 18 ∼ 33 unit corresponding

to feature vector calculated in the foregoing paragraph, the

hidden layer makes 19 units and the output layers five units

corresponding to an expression category.

In order to recognize the expression of a specific individ-

ual, first of all, ten images are taken in each expression. As

a teacher signal, the average of the feature vector is input to

the neural network, and it studies. At this time, the output

layer ignites only the unit corresponding to each expression.

It studied by the BP method, the convergence condition is as-

sumed that the mean error of all study data is less than or

Figure 5. Expressions example, from left to right : Neutral,

Anger, Happiness, Sadness, and Surprise
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Figure 6. Neutral network for expression recognition

equal to 10−5, and the study is about 8000 times. When rec-

ognizing it, the feature vector of each area obtained from the

image, that is, DCT coefficient is given to the input layer, and

the category that shows the largest numerical value that ap-

pears to the output unit is assumed to be a recognition result.

It is an expression example of the image of making it study

by this research in Figure 4(a) ∼ Figure 4(e). Figure 6 shows

the neural net work when studying by the feature vector of the

band of Figure 5(a).

4. Experssion Recognition result
Expression recognition is base technology in this research, we

need to prove this method can recognize expression well first,

and then to show it is a limiting individual one.

4.1 Specific individual’s expression recognition result

Input five each expression of the person in question to the

neural network which studied by himself, the recognition re-

sults are shown in Table 1∼5. (a)∼(e) in each table shows the

difference of the recognition performance corresponding to

each use band of Figure 5(a)∼(e) of section 2.2 . ”o[n]=”is a

reactive value of the neural net work, ”n” is an expression cat-

egory, that is 1: Neutral, 2: Anger ,3: Happiness, 4: Sadness

and 5: It corresponds to Surprise.

From experiment above, it is understood that the band of
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Table 1. Neutral expression recognition result

(a) (b) (c) (d) (e)

1st

o[0] = 0.97169
o[1] = 0.13655
o[2] = 0.01419
o[3] = 0.35242
o[4] = 0.02816

o[0] = 0.94921
o[1] = 0.21530
o[2] = 0.01365
o[3] = 0.45495
o[4] = 0.02582

o[0] = 0.97101
o[1] = 0.23166
o[2] = 0.01956
o[3] = 0.28518
o[4] = 0.01778

o[0] = 0.94352
o[1] = 0.20179
o[2] = 0.02174
o[3] = 0.31088
o[4] = 0.02434

o[0] = 0.96804
o[1] = 0.29674
o[2] = 0.01844
o[3] = 0.27826
o[4] = 0.00930

2nd

o[0] = 0.93613
o[1] = 0.10951
o[2] = 0.01831
o[3] = 0.51689
o[4] = 0.03369

o[0] = 0.94550
o[1] = 0.10905
o[2] = 0.02260
o[3] = 0.48582
o[4] = 0.02943

o[0] = 0.94647
o[1] = 0.18944
o[2] = 0.01994
o[3] = 0.45610
o[4] = 0.02109

o[0] = 0.84810
o[1] = 0.14094
o[2] = 0.02946
o[3] = 0.50661
o[4] = 0.03643

o[0] = 0.96588
o[1] = 0.18977
o[2] = 0.02267
o[3] = 0.36225
o[4] = 0.01194

3rd

o[0] = 0.91089
o[1] = 0.23915
o[2] = 0.00228
o[3] = 0.27436
o[4] = 0.27281

o[0] = 0.93070
o[1] = 0.17205
o[2] = 0.00194
o[3] = 0.37395
o[4] = 0.35727

o[0] = 0.88277
o[1] = 0.26742
o[2] = 0.00532
o[3] = 0.20941
o[4] = 0.23826

o[0] = 0.74307
o[1] = 0.27009
o[2] = 0.00385
o[3] = 0.33434
o[4] = 0.35242

o[0] = 0.93631
o[1] = 0.31723
o[2] = 0.00434
o[3] = 0.21358
o[4] = 0.14055

4th

o[0] = 0.91391
o[1] = 0.15837
o[2] = 0.00384
o[3] = 0.34705
o[4] = 0.20970

o[0] = 0.91764
o[1] = 0.12531
o[2] = 0.00372
o[3] = 0.42480
o[4] = 0.28509

o[0] = 0.89278
o[1] = 0.19464
o[2] = 0.00727
o[3] = 0.26656
o[4] = 0.18692

o[0] = 0.81148
o[1] = 0.18037
o[2] = 0.00555
o[3] = 0.39462
o[4] = 0.25631

o[0] = 0.93220
o[1] = 0.24133
o[2] = 0.00688
o[3] = 0.25495
o[4] = 0.10496

5th

o[0] = 0.70292
o[1] = 0.03422
o[2] = 0.02275
o[3] = 0.68974
o[4] = 0.20746

o[0] = 0.88935
o[1] = 0.01464
o[2] = 0.03475
o[3] = 0.50204
o[4] = 0.24186

o[0] = 0.52307
o[1] = 0.06513
o[2] = 0.02528
o[3] = 0.65534
o[4] = 0.20268

o[0] = 0.45989
o[1] = 0.05279
o[2] = 0.04007
o[3] = 0.72997
o[4] = 0.30044

o[0] = 0.67777
o[1] = 0.03791
o[2] = 0.02968
o[3] = 0.60673
o[4] = 0.28431

is misrecognition

Neutral

Table 2. Anger expression recognition result
(a) (b) (c) (d) (e)

1st

o[0] = 0.28497
o[1] = 0.90650
o[2] = 0.08524
o[3] = 0.05863
o[4] = 0.04333

o[0] = 0.21646
o[1] = 0.88033
o[2] = 0.10238
o[3] = 0.10942
o[4] = 0.04738

o[0] = 0.23236
o[1] = 0.89583
o[2] = 0.11209
o[3] = 0.07096
o[4] = 0.04514

o[0] = 0.15841
o[1] = 0.88400
o[2] = 0.10024
o[3] = 0.08460
o[4] = 0.06928

o[0] = 0.20501
o[1] = 0.88943
o[2] = 0.08864
o[3] = 0.10321
o[4] = 0.05466

2nd

o[0] = 0.24953
o[1] = 0.76859
o[2] = 0.24811
o[3] = 0.06299
o[4] = 0.04707

o[0] = 0.13277
o[1] = 0.87294
o[2] = 0.16910
o[3] = 0.10661
o[4] = 0.05328

o[0] = 0.27400
o[1] = 0.73203
o[2] = 0.36686
o[3] = 0.05636
o[4] = 0.03928

o[0] = 0.19028
o[1] = 0.71068
o[2] = 0.30389
o[3] = 0.07199
o[4] = 0.05819

o[0] = 0.11718
o[1] = 0.81068
o[2] = 0.36811
o[3] = 0.07157
o[4] = 0.06384

3rd

o[0] = 0.18386
o[1] = 0.57749
o[2] = 0.53995
o[3] = 0.03659
o[4] = 0.09086

o[0] = 0.10058
o[1] = 0.87025
o[2] = 0.17058
o[3] = 0.09851
o[4] = 0.07030

o[0] = 0.26573
o[1] = 0.53633
o[2] = 0.61706
o[3] = 0.03322
o[4] = 0.08412

o[0] = 0.19324
o[1] = 0.54754
o[2] = 0.51424
o[3] = 0.03645
o[4] = 0.08851

o[0] = 0.07275
o[1] = 0.75847
o[2] = 0.48773
o[3] = 0.05996
o[4] = 0.09328

4th

o[0] = 0.16495
o[1] = 0.64370
o[2] = 0.47419
o[3] = 0.04300
o[4] = 0.08233

o[0] = 0.12142
o[1] = 0.87254
o[2] = 0.16934
o[3] = 0.10006
o[4] = 0.05817

o[0] = 0.26165
o[1] = 0.60609
o[2] = 0.55316
o[3] = 0.04069
o[4] = 0.06224

o[0] = 0.17408
o[1] = 0.60058
o[2] = 0.46569
o[3] = 0.04407
o[4] = 0.08116

o[0] = 0.09230
o[1] = 0.73854
o[2] = 0.52613
o[3] = 0.05569
o[4] = 0.07607

5th

o[0] = 0.03051
o[1] = 0.22783
o[2] = 0.69085
o[3] = 0.11533
o[4] = 0.35516

o[0] = 0.08104
o[1] = 0.09661
o[2] = 0.75593
o[3] = 0.04677
o[4] = 0.39519

o[0] = 0.03985
o[1] = 0.21700
o[2] = 0.59552
o[3] = 0.09656
o[4] = 0.42268

o[0] = 0.04512
o[1] = 0.16561
o[2] = 0.64402
o[3] = 0.10383
o[4] = 0.35596

o[0] = 0.05394
o[1] = 0.11493
o[2] = 0.59423
o[3] = 0.11301
o[4] = 0.46744

is misrecognition

Anger

Table 3. Happiness expression recognition result
(a) (b) (c) (d) (e)

1st

o[0] = 0.04517
o[1] = 0.10939
o[2] = 0.81147
o[3] = 0.18792
o[4] = 0.22882

o[0] = 0.05862
o[1] = 0.09920
o[2] = 0.89672
o[3] = 0.10008
o[4] = 0.15048

o[0] = 0.06786
o[1] = 0.10128
o[2] = 0.87363
o[3] = 0.12002
o[4] = 0.18632

o[0] = 0.04375
o[1] = 0.07650
o[2] = 0.81420
o[3] = 0.16664
o[4] = 0.21201

o[0] = 0.04812
o[1] = 0.12466
o[2] = 0.71679
o[3] = 0.26107
o[4] = 0.19915

2nd

o[0] = 0.03510
o[1] = 0.17770
o[2] = 0.38118
o[3] = 0.60546
o[4] = 0.17759

o[0] = 0.04659
o[1] = 0.14443
o[2] = 0.73448
o[3] = 0.38027
o[4] = 0.10272

o[0] = 0.03100
o[1] = 0.23006
o[2] = 0.49010
o[3] = 0.45737
o[4] = 0.09791

o[0] = 0.03931
o[1] = 0.14151
o[2] = 0.56218
o[3] = 0.48048
o[4] = 0.13669

o[0] = 0.06566
o[1] = 0.18098
o[2] = 0.46586
o[3] = 0.52907
o[4] = 0.11932

3rd

o[0] = 0.03578
o[1] = 0.16669
o[2] = 0.36428
o[3] = 0.59912
o[4] = 0.20195

o[0] = 0.04575
o[1] = 0.13866
o[2] = 0.70382
o[3] = 0.38050
o[4] = 0.11820

o[0] = 0.03293
o[1] = 0.21484
o[2] = 0.48103
o[3] = 0.43526
o[4] = 0.11727

o[0] = 0.03893
o[1] = 0.13321
o[2] = 0.52332
o[3] = 0.49029
o[4] = 0.15408

o[0] = 0.05659
o[1] = 0.18159
o[2] = 0.32515
o[3] = 0.61268
o[4] = 0.15555

4th

o[0] = 0.05018
o[1] = 0.17060
o[2] = 0.53151
o[3] = 0.44899
o[4] = 0.13796

o[0] = 0.05411
o[1] = 0.16597
o[2] = 0.80501
o[3] = 0.28186
o[4] = 0.07777

o[0] = 0.04085
o[1] = 0.23769
o[2] = 0.62032
o[3] = 0.32606
o[4] = 0.07810

o[0] = 0.05450
o[1] = 0.15148
o[2] = 0.68429
o[3] = 0.34533
o[4] = 0.10927

o[0] = 0.08379
o[1] = 0.21757
o[2] = 0.59319
o[3] = 0.36699
o[4] = 0.08784

5th

o[0] = 0.03510
o[1] = 0.17770
o[2] = 0.38118
o[3] = 0.60546
o[4] = 0.17759

o[0] = 0.04457
o[1] = 0.11510
o[2] = 0.64636
o[3] = 0.24797
o[4] = 0.23834

o[0] = 0.03100
o[1] = 0.23006
o[2] = 0.49010
o[3] = 0.45737
o[4] = 0.09791

o[0] = 0.03931
o[1] = 0.14151
o[2] = 0.56218
o[3] = 0.48048
o[4] = 0.13669

o[0] = 0.06566
o[1] = 0.18098
o[2] = 0.46586
o[3] = 0.52907
o[4] = 0.11932

is misrecognition

Happiness

Table 4. Sadness expression recognition result
(a) (b) (c) (d) (e)

1st

o[0] = 0.06871
o[1] = 0.10260
o[2] = 0.10480
o[3] = 0.87930
o[4] = 0.16841

o[0] = 0.17002
o[1] = 0.05923
o[2] = 0.08243
o[3] = 0.84402
o[4] = 0.14634

o[0] = 0.03100
o[1] = 0.23006
o[2] = 0.49010
o[3] = 0.45737
o[4] = 0.09791

o[0] = 0.06477
o[1] = 0.09696
o[2] = 0.12394
o[3] = 0.88172
o[4] = 0.14962

o[0] = 0.07708
o[1] = 0.08529
o[2] = 0.06642
o[3] = 0.89866
o[4] = 0.18349

2nd

o[0] = 0.18047
o[1] = 0.16084
o[2] = 0.05160
o[3] = 0.83731
o[4] = 0.07972

o[0] = 0.42550
o[1] = 0.08400
o[2] = 0.04810
o[3] = 0.83725
o[4] = 0.05234

o[0] = 0.29110
o[1] = 0.22576
o[2] = 0.04325
o[3] = 0.82845
o[4] = 0.05832

o[0] = 0.15205
o[1] = 0.15565
o[2] = 0.08076
o[3] = 0.84189
o[4] = 0.07913

o[0] = 0.59883
o[1] = 0.23112
o[2] = 0.03432
o[3] = 0.71775
o[4] = 0.02519

3rd

o[0] = 0.33454
o[1] = 0.20045
o[2] = 0.03532
o[3] = 0.78044
o[4] = 0.05679

o[0] = 0.53126
o[1] = 0.12425
o[2] = 0.03284
o[3] = 0.80863
o[4] = 0.04054

o[0] = 0.48402
o[1] = 0.30753
o[2] = 0.03293
o[3] = 0.75759
o[4] = 0.04293

o[0] = 0.23498
o[1] = 0.21004
o[2] = 0.06478
o[3] = 0.77593
o[4] = 0.06061

o[0] = 0.77257
o[1] = 0.32245
o[2] = 0.02930
o[3] = 0.60186
o[4] = 0.01425

4th

o[0] = 0.07018
o[1] = 0.16037
o[2] = 0.06038
o[3] = 0.84306
o[4] = 0.17340

o[0] = 0.33726
o[1] = 0.04873
o[2] = 0.05025
o[3] = 0.83024
o[4] = 0.13189

o[0] = 0.09757
o[1] = 0.18398
o[2] = 0.04368
o[3] = 0.86117
o[4] = 0.15736

o[0] = 0.07133
o[1] = 0.14804
o[2] = 0.07109
o[3] = 0.87222
o[4] = 0.16182

o[0] = 0.13750
o[1] = 0.12624
o[2] = 0.02742
o[3] = 0.84410
o[4] = 0.18289

5th

o[0] = 0.08675
o[1] = 0.16342
o[2] = 0.05942
o[3] = 0.84615
o[4] = 0.13950

o[0] = 0.32579
o[1] = 0.05649
o[2] = 0.05241
o[3] = 0.83841
o[4] = 0.11001

o[0] = 0.12016
o[1] = 0.18908
o[2] = 0.04477
o[3] = 0.85911
o[4] = 0.12742

o[0] = 0.07834
o[1] = 0.14914
o[2] = 0.07563
o[3] = 0.86490
o[4] = 0.14333

o[0] = 0.17051
o[1] = 0.13892
o[2] = 0.02972
o[3] = 0.84258
o[4] = 0.13086

is misrecognition

Sadness

Table 5. Surprise expression recognition result
(a) (b) (c) (d) (e)

1st

o[0] = 0.10823
o[1] = 0.09830
o[2] = 0.05297
o[3] = 0.24288
o[4] = 0.86586

o[0] = 0.44544
o[1] = 0.03769
o[2] = 0.01168
o[3] = 0.33580
o[4] = 0.87672

o[0] = 0.05701
o[1] = 0.18416
o[2] = 0.02833
o[3] = 0.31915
o[4] = 0.83295

o[0] = 0.09547
o[1] = 0.08624
o[2] = 0.07397
o[3] = 0.24363
o[4] = 0.87385

o[0] = 0.13123
o[1] = 0.11856
o[2] = 0.02636
o[3] = 0.34986
o[4] = 0.85235

2nd

o[0] = 0.04288
o[1] = 0.19306
o[2] = 0.06032
o[3] = 0.66360
o[4] = 0.49032

o[0] = 0.46554
o[1] = 0.02353
o[2] = 0.03383
o[3] = 0.51185
o[4] = 0.54898

o[0] = 0.03633
o[1] = 0.25380
o[2] = 0.02889
o[3] = 0.66406
o[4] = 0.53122

o[0] = 0.05521
o[1] = 0.14507
o[2] = 0.07414
o[3] = 0.69199
o[4] = 0.49302

o[0] = 0.16589
o[1] = 0.08376
o[2] = 0.03464
o[3] = 0.62782
o[4] = 0.60464

3rd

o[0] = 0.07932
o[1] = 0.14163
o[2] = 0.04580
o[3] = 0.35131
o[4] = 0.79178

o[0] = 0.17083
o[1] = 0.05119
o[2] = 0.01871
o[3] = 0.40163
o[4] = 0.87221

o[0] = 0.03011
o[1] = 0.25908
o[2] = 0.02704
o[3] = 0.40477
o[4] = 0.78949

o[0] = 0.07135
o[1] = 0.10027
o[2] = 0.07764
o[3] = 0.27307
o[4] = 0.86441

o[0] = 0.06184
o[1] = 0.16830
o[2] = 0.03210
o[3] = 0.40226
o[4] = 0.86546

4th

o[0] = 0.06163
o[1] = 0.03894
o[2] = 0.39157
o[3] = 0.33306
o[4] = 0.69806

o[0] = 0.14274
o[1] = 0.02657
o[2] = 0.21287
o[3] = 0.30153
o[4] = 0.60276

o[0] = 0.06079
o[1] = 0.06098
o[2] = 0.22249
o[3] = 0.33125
o[4] = 0.74186

o[0] = 0.06668
o[1] = 0.02418
o[2] = 0.42793
o[3] = 0.25212
o[4] = 0.74732

o[0] = 0.13716
o[1] = 0.04018
o[2] = 0.30925
o[3] = 0.30017
o[4] = 0.72411

5th

o[0] = 0.41709
o[1] = 0.02822
o[2] = 0.04117
o[3] = 0.43755
o[4] = 0.67001

o[0] = 0.10834
o[1] = 0.03035
o[2] = 0.15124
o[3] = 0.38751
o[4] = 0.61377

o[0] = 0.16979
o[1] = 0.11163
o[2] = 0.01827
o[3] = 0.43766
o[4] = 0.72594

o[0] = 0.20690
o[1] = 0.04936
o[2] = 0.07501
o[3] = 0.36608
o[4] = 0.81367

o[0] = 0.20607
o[1] = 0.08319
o[2] = 0.02313
o[3] = 0.51179
o[4] = 0.74047

is misrecognition

Surprise

(b) gives the highest recognition rate when seeing overall. In

case of the band of (a), each expression feature cannot being

caught completely because the band used is too few, and re-

versely for (d) and (e), if the similarity of the image between

the learning pattern and test pattern is not high enough, it is

thought not to be recognized because the band used is much.

this means we lost the robustness.

The band area of (b) and (c) are the same, the difference is

we divided more bands of (c) than (b), so the feature vector of

(c) is longer than (b). We expect more detail more accuracy,

but at the same time the noise come from the position differ-

ence of image gives a undesirable result. As a result, the band

of Figure 5(b) of section 2.2 which obtain the recognition

result with reliability most used in this paper.

4.2 Others’ expression recognition results

In this research, we want a non-limiting individual method,

so correct expression recognition for others is unexpected.

The result when others’ expressions are input to the neural

network which msde from a specific individual’s expression

is shown in Table 6∼ Table 10. Five arbitrary people A ∼ E,

each two of five expressions, were input for recognition.

Table 6. Others neutral expression recognition result

2
枚
目

o[0] = 0.64609

o[1] = 0.02485
o[2] = 0.06159
o[3] = 0.72047
o[4] = 0.13354

o[0] = 0.82054

o[1] = 0.13809
o[2] = 0.14432
o[3] = 0.10769
o[4] = 0.08818

o[0] = 0.91532

o[1] = 0.11096
o[2] = 0.05658
o[3] = 0.14857
o[4] = 0.09712

o[0] = 0.76473

o[1] = 0.09036
o[2] = 0.05734
o[3] = 0.23912
o[4] = 0.18652

o[0] = 0.81382

o[1] = 0.03434
o[2] = 0.11790
o[3] = 0.22920
o[4] = 0.18294

A

o[0] = 0.94121
o[1] = 0.01460
o[2] = 0.07760
o[3] = 0.37906
o[4] = 0.10992

1
枚
目

D

o[0] = 0.96354
o[1] = 0.32063
o[2] = 0.11813
o[3] = 0.05645
o[4] = 0.01941

E

o[0] = 0.81764
o[1] = 0.04190
o[2] = 0.09691
o[3] = 0.16159
o[4] = 0.27148

B

o[0] = 0.96570
o[1] = 0.12683
o[2] = 0.10323
o[3] = 0.04729
o[4] = 0.06856

C

o[0] = 0.91125
o[1] = 0.09138
o[2] = 0.04212
o[3] = 0.23636
o[4] = 0.09352

1

s

t

2

n

d

wrong ignite real ignite

Table 7. Others anger expression recognition result

1
枚
目

2
枚
目

o[0] = 0.73673

o[1] = 0.02764
o[2] = 0.09724
o[3] = 0.26265
o[4] = 0.32172

D

o[0] = 0.98885
o[1] = 0.35101
o[2] = 0.02424
o[3] = 0.06754
o[4] = 0.02709

o[0] = 0.98942

o[1] = 0.37996
o[2] = 0.04461
o[3] = 0.03466
o[4] = 0.02959

E

o[0] = 0.90929
o[1] = 0.26495
o[2] = 0.00750
o[3] = 0.68099
o[4] = 0.02499

o[0] = 0.94829

o[1] = 0.60785
o[2] = 0.01024
o[3] = 0.18864
o[4] = 0.02810

C

o[0] = 0.80020
o[1] = 0.02632
o[2] = 0.03887
o[3] = 0.37396
o[4] = 0.34704

o[0] = 0.75785

o[1] = 0.02788
o[2] = 0.05032
o[3] = 0.26820
o[4] = 0.46700

B

o[0] = 0.72526
o[1] = 0.02352
o[2] = 0.09617
o[3] = 0.27825
o[4] = 0.35899

A

o[0] = 0.98385
o[1] = 0.35223
o[2] = 0.20192
o[3] = 0.05304
o[4] = 0.00604

o[0] = 0.98980

o[1] = 0.01303
o[2] = 0.07493
o[3] = 0.23743
o[4] = 0.04394

1

s

t

2

n

d

wrong ignite real ignite

Table 8. Others happiness expression recognition result

1
枚
目

2
枚
目

E

o[0] = 0.26317
o[1] = 0.14642
o[2] = 0.06487
o[3] = 0.81765
o[4] = 0.04642

o[0] = 0.18345

o[1] = 0.15382
o[2] = 0.18941
o[3] = 0.71432
o[4] = 0.04254

D

o[0] = 0.35629
o[1] = 0.12335
o[2] = 0.49278
o[3] = 0.42742
o[4] = 0.02148

o[0] = 0.38112

o[1] = 0.12543
o[2] = 0.54122
o[3] = 0.31215
o[4] = 0.02490

A

o[0] = 0.71988
o[1] = 0.02522
o[2] = 0.08346
o[3] = 0.63877
o[4] = 0.11053

o[0] = 0.85048

o[1] = 0.01169
o[2] = 0.08408
o[3] = 0.45922
o[4] = 0.24724

C

o[0] = 0.60291
o[1] = 0.09303
o[2] = 0.41922
o[3] = 0.22856
o[4] = 0.03417

o[0] = 0.62438

o[1] = 0.10380
o[2] = 0.45811
o[3] = 0.23172
o[4] = 0.02314

B

o[0] = 0.44004
o[1] = 0.21700
o[2] = 0.23233
o[3] = 0.34191
o[4] = 0.03110

o[0] = 0.33639

o[1] = 0.28341
o[2] = 0.26014
o[3] = 0.32391
o[4] = 0.03213

1

s

t

2

n

d

wrong ignite real ignite

Table 9. Others sadness expression recognition result

1
枚
目

2
枚
目

A

o[0] = 0.91521
o[1] = 0.00793
o[2] = 0.06015
o[3] = 0.42591
o[4] = 0.29191

o[0] = 0.91250

o[1] = 0.00809
o[2] = 0.06118
o[3] = 0.42985
o[4] = 0.28890

B

o[0] = 0.28091
o[1] = 0.07033
o[2] = 0.21193
o[3] = 0.31310
o[4] = 0.25120

o[0] = 0.09732

o[1] = 0.12360
o[2] = 0.56917
o[3] = 0.28929
o[4] = 0.13391

o[0] = 0.68468
o[1] = 0.11795
o[2] = 0.04104
o[3] = 0.18688
o[4] = 0.35598

o[0] = 0.79358

o[1] = 0.08850
o[2] = 0.11623
o[3] = 0.07067
o[4] = 0.31907

E

o[0] = 0.35624
o[1] = 0.06450
o[2] = 0.22309
o[3] = 0.62666
o[4] = 0.06827

o[0] = 0.41710

o[1] = 0.03218
o[2] = 0.32785
o[3] = 0.36978
o[4] = 0.18663

C

o[0] = 0.69946
o[1] = 0.64043
o[2] = 0.31538
o[3] = 0.07865
o[4] = 0.01171

o[0] = 0.74906

o[1] = 0.58820
o[2] = 0.35963
o[3] = 0.09835
o[4] = 0.00670

D

1

s

t

2

n

d

wrong ignite real ignite

Table 10. Others surprise expression recognition result

o[0] = 0.93192
o[1] = 0.00759
o[2] = 0.02778
o[3] = 0.33969
o[4] = 0.46292

o[0] = 0.91856

o[1] = 0.01462
o[2] = 0.00710
o[3] = 0.30464
o[4] = 0.71493

Surprise

o[0] = 0.83800
o[1] = 0.18287
o[2] = 0.00769
o[3] = 0.08054
o[4] = 0.75611

o[0] = 0.79291

o[1] = 0.10769
o[2] = 0.01462
o[3] = 0.09326
o[4] = 0.77724

Surprise

o[0] = 0.68903
o[1] = 0.02611
o[2] = 0.01607
o[3] = 0.42235
o[4] = 0.63350

o[0] = 0.89129

o[1] = 0.02751
o[2] = 0.00641
o[3] = 0.36826
o[4] = 0.64393

1
枚
目

2
枚
目

o[0] = 0.48332
o[1] = 0.05361
o[2] = 0.17707
o[3] = 0.38142
o[4] = 0.14940

o[0] = 0.32216

o[1] = 0.06810
o[2] = 0.19794
o[3] = 0.54070
o[4] = 0.10567

Surprise

o[0] = 0.75934
o[1] = 0.71319
o[2] = 0.07182
o[3] = 0.05220
o[4] = 0.05409

o[0] = 0.79444

o[1] = 0.66680
o[2] = 0.07294
o[3] = 0.03729
o[4] = 0.07586

SurpriseSurprise

1

s

t

2

n

d

wrong ignite real ignite

A B C D E

It is understood that a reaction value of Neutral is overall

high in each table regardless of the expression. As for this

neural network, it is guessed that Neutral will ignite when

input the feature vector which studied by other’s expressions

to the neural network.

For person D in Table 8, the output unit of happiness gives

a highest reaction value although the input is other’s 5 expres-

sion. But the reaction value is too low to be thought igniting.

As a result, the neural network’s not ignited in others’ ex-

pressions by the same expression category to the original per-

son except Neutral expression, because the difference image

between registered and recognized one has a value almost 0.
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5. Expression selection for identification
In this research, it has aimed not to ignite in the corresponding

expression when only the expression of the person in question

that has it study to the neural network is recognized.

To examine whether to distinguish from the origional per-

son even if others are what expression, we pay attention to

the Happiness reactive value at here, the graph is made when

images (five Happiness images of the origional person and

all expression of five arbitrary people) are inputted, the result

shown in Figure 7. In this figure, the straight line in high-

est position is a reactive value of five Happiness expressions

of original person. And the five lower straight lines are five

others(A∼E) reactive values when input each of five expres-

sion into the original one’s neural network.

Figure 7. Comparison of person in question’s Happiness ex-

pression and others’ each expression Happiness reaction

values

It is understood that there is a difference in Happiness

reactive value between Happiness expression of person in

question and what expression of others. Through setting a

threshold value, the differentiation with person in question

and other’s expressions can be attempted. Therefore, even

if others are what expression, it is not recognized, and it is

thought that the individual can be identified with a specified

expression. At here the Happiness is selected.

6. Simulation

(a) personal ID:6 (b) personal ID:1

Figure 8. Happiness reaction value with original one’s NN

Simulation for candidate narrowing done use 20 person’s

data. Because the space is limited, we pick up the typical

two datas from all and show them in Figure 8, the vertical

axis shows the happiness reaction value, and the number of

horiziontal axis means persional ID. All the input is happi-

ness expression. Figure 8(a) use ID:6 neural network, and (b)

use ID:1’s one.

In Figure 8(a), we see only the original person’s reaction

value is larger then 0.8, also it is the Max. value, so we sure

this person’s ID is 6. But in Figure 8(b), the reaction value of

personal ID:1,3,7,10 are larger than 0.8, althought the original

person(ID:1) gets the Max. reaction value, we can not sure ex-

actly because the reaction value maybe change slightly every

time. But the reaction value of original person keeps in high

level every time is observed in our research, so set a threshold

value (fixed or dynamic), we can narrow the candidate from

amount.

7. Conclusions
In this paper, first a limiting individual expression recognition

method use 2D-DCT and neural network is developed.

And then a new approch for personal identification using

specific expression is proposed. Figure 7 shows a happiness

expression obtain a good performance.

Finally, the simulation using 20 persons is executed. From

the observation result, for a group less then 10 persons, this

method can work alone. And for a group larger than 20 per-

sons, combination with other face identification approach is

suggested. And frequency analysis method is recommended

cause the same algorithm.
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