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Table A.1: System response for frontal images for the 40 subjects.

Subject Anger(1) Disgust(2) Fear(3) Happiness(4) Sadness(5) Surprise(6)

1 2 2 3 4 1 3
2 1 2 4 4 5 6
3 2 2 2 4 1 6
4 1 2 2 4 5 6
5 1 1 3 4 5 6
6 1 1 3 4 5 6
7 2 3 3 4 5 6
8 1 2 3 4 5 6
9 1 2 4 4 5 6
10 1 1 3 4 5 6
11 1 2 6 3 1 6
12 1 1 3 4 5 6
13 1 2 3 4 5 6
14 1 3 3 3 5 6
15 1 2 3 4 5 6
16 1 1 5 4 5 6
17 1 2 4 4 5 6
18 1 2 3 4 1 6
19 1 2 4 4 5 6
20 2 2 6 4 1 6
21 1 2 4 4 5 6
22 1 2 3 4 5 6
23 1 3 3 4 3 6
24 1 2 3 4 5 6
25 1 4 3 4 5 3
26 1 2 3 4 5 6
27 5 2 3 4 5 6
28 1 2 4 4 3 6
29 1 2 4 4 3 6
30 1 1 3 4 3 1
31 3 2 3 3 5 6
32 1 2 3 3 3 6
33 1 6 1 1 6 6
34 1 3 6 4 5 6
35 1 1 3 4 5 6
36 1 2 3 4 5 6
37 1 2 3 4 5 6
38 1 2 3 4 5 6
39 5 1 2 4 1 2
40 1 3 3 4 5 6
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Table A.2: FER accuracy per subject for frontal images.

Subject Correct (6) Average (%)

1 3 50.00
2 5 83.33
3 3 50.00
4 5 83.33
5 5 83.33
6 5 83.33
7 4 66.67
8 6 100.00
9 5 83.33
10 5 83.33
11 3 50.00
12 5 83.33
13 6 100.00
14 4 66.67
15 6 100.00
16 4 66.67
17 5 83.33
18 5 83.33
19 5 83.33
20 3 50.00
21 5 83.33
22 6 100.00
23 4 66.67
24 6 100.00
25 4 66.67
26 6 100.00
27 5 83.33
28 4 66.67
29 4 66.67
30 3 50.00
31 4 66.67
32 4 66.67
33 2 33.33
34 4 66.67
35 5 83.33
36 6 100.00
37 6 100.00
38 6 100.00
39 1 16.67
40 5 83.33
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Table A.3: Assessment of the frontal data set to determine the expressions that
resemble the neutral expression (“1”) and those that do not (“0”).

Subject Anger Disgust Fear Happiness Sadness Surprise

1 0 0 1 0 1 0
2 1 0 0 0 1 0
3 0 1 0 0 1 0
4 0 0 0 0 0 0
5 1 1 1 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 0
8 0 1 0 0 1 0
9 1 1 0 0 0 0
10 1 0 1 0 0 0
11 0 0 1 0 1 0
12 0 1 0 0 0 0
13 0 1 0 0 0 0
14 0 0 0 0 1 0
15 0 0 0 0 1 0
16 0 0 0 0 0 0
17 0 0 0 0 0 0
18 0 1 1 0 1 0
19 0 1 0 0 0 0
20 0 0 0 0 0 0
21 0 1 0 0 0 0
22 0 0 0 0 0 0
23 0 0 0 0 0 0
24 0 0 0 0 0 0
25 0 0 0 0 0 0
26 1 0 0 0 0 0
27 0 1 0 0 0 0
28 0 0 0 0 0 0
29 0 0 0 0 0 0
30 0 0 0 0 1 0
31 0 1 1 0 0 0
32 0 0 0 0 0 0
33 1 1 1 0 1 0
34 0 1 0 0 0 0
35 0 0 0 0 0 0
36 1 0 0 0 0 0
37 0 0 0 0 0 0
38 0 0 0 0 0 0
39 0 0 1 0 0 0
40 0 0 1 0 0 0
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Table A.4: System response for rotated images for the 40 subjects.

Subject Anger(1) Disgust(2) Fear(3) Happiness(4) Sadness(5) Surprise(6)

1 3 4 4 4 5 6
2 1 2 5 4 5 3
3 1 3 5 4 5 3
4 1 2 4 4 5 6
5 1 2 3 4 5 6
6 4 2 4 4 5 6
7 1 3 5 4 5 3
8 1 2 4 4 5 6
9 1 3 3 4 3 6
10 2 6 4 4 5 6
11 1 1 1 4 5 1
12 1 4 4 4 1 6
13 3 3 4 4 5 6
14 3 3 3 4 5 3
15 5 4 4 4 5 6
16 1 2 3 2 5 6
17 2 4 4 4 5 6
18 2 2 4 4 5 6
19 4 4 4 4 5 6
20 1 2 3 4 5 6
21 1 3 3 4 5 6
22 1 1 3 4 5 6
23 3 2 3 4 3 6
24 5 5 5 3 5 5
25 5 3 3 4 1 6
26 1 4 1 4 5 3
27 5 4 4 4 5 6
28 1 2 3 4 5 6
29 1 2 3 4 5 6
30 1 2 3 4 5 6
31 1 2 3 4 5 6
32 1 2 3 4 5 6
33 1 2 3 4 5 6
34 1 2 3 4 5 6
35 1 2 3 4 5 6
36 1 2 3 4 5 6
37 1 2 3 4 5 6
38 1 2 3 4 1 6
39 3 3 4 4 5 4
40 2 2 4 4 3 6
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Table A.5: FER accuracy per subject for rotated images.

Subject Correct (6) Average (%)

1 3 50.00
2 4 66.67
3 3 50.00
4 5 83.33
5 6 100.00
6 4 66.67
7 3 50.00
8 5 83.33
9 4 66.67
10 3 50.00
11 3 50.00
12 3 50.00
13 3 50.00
14 3 50.00
15 3 50.00
16 5 83.33
17 3 50.00
18 4 66.67
19 3 50.00
20 6 100.00
21 5 83.33
22 5 83.33
23 4 66.67
24 1 16.67
25 3 50.00
26 4 66.67
27 3 50.00
28 6 100.00
29 6 100.00
30 6 100.00
31 6 100.00
32 6 100.00
33 6 100.00
34 6 100.00
35 6 100.00
36 6 100.00
37 6 100.00
38 6 100.00
39 4 66.67
40 4 66.67
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Table A.6: Results for each region and level of occlusion for frontal images.

Subject Eyes(6) Mouth(6) Left side(6) Right side(6)

1 4 1 4 3
2 4 4 5 6
3 2 4 3 2
4 3 3 3 2
5 5 3 3 6
6 4 2 3 4
7 4 3 3 4
8 6 3 6 6
9 4 1 5 4
10 5 2 5 4
11 3 4 4 3
12 5 4 6 3
13 5 6 6 4
14 5 3 4 3
15 6 4 6 4
16 4 4 4 4
17 4 5 5 4
18 3 3 5 4
19 5 4 5 5
20 3 3 4 2
21 5 3 4 4
22 6 6 5 6
23 4 4 4 4
24 6 6 6 4
25 3 2 3 3
26 2 2 4 1
27 3 4 3 5
28 4 4 4 3
29 4 3 4 4
30 3 3 4 3
31 4 5 6 4
32 4 4 4 5
33 1 2 2 3
34 3 4 3 3
35 4 4 5 6
36 5 5 6 5
37 5 5 6 6
38 6 4 3 6
39 3 2 1 1
40 4 3 3 2
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Table A.7: Results for each region and level of occlusion for rotated images.

Subject Eyes(6) Mouth(6) Between eyes and mouth(6)

1 1 2 2
2 3 3 3
3 2 1 2
4 2 3 2
5 6 4 6
6 6 3 6
7 4 4 4
8 3 3 4
9 3 2 4
10 4 4 5
11 4 2 4
12 3 2 3
13 4 4 3
14 3 1 3
15 5 3 3
16 3 5 4
17 5 3 5
18 4 4 5
19 2 4 4
20 2 3 2
21 4 4 4
22 6 5 4
23 3 2 3
24 4 5 3
25 4 3 3
26 1 2 1
27 4 3 5
28 3 3 2
29 4 3 4
30 5 3 5
31 3 4 3
32 1 2 2
33 2 2 1
34 3 3 3
35 1 2 2
36 5 4 4
37 1 2 1
38 4 3 3
39 2 2 1
40 5 3 4

 

 

 

 



Bibliography

[1] S. A Sirohey and A. Rosenfeld, “Eye detection in a face image using linear and

nonlinear filters,” Pattern recognition, vol. 34, no. 7, pp. 1367–1391, 2001.

[2] B. Abboud and F. Davoine, “Appearance factorization based facial expression

recognition and synthesis,” in Pattern Recognition, 2004. ICPR 2004. Proceedings

of the 17th International Conference on, vol. 4. IEEE, 2004, pp. 163–166.

[3] I. Achmed, “Upper body pose recognition and estimation towards the translation

of South African Sign Language,” Master’s thesis, University of the Western Cape,

Computer Science, 2010.
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[72] D. Lundqvist, A. Flykt, and A. Öhman, “The karolinska directed emotional faces,”

Stockholm, Sweden: Karolinska Institute, 1998.

[73] M. Lyons, S. Akamatsu, M. Kamachi, and J. Gyoba, “Coding facial expressions

with gabor wavelets,” in Automatic Face and Gesture Recognition, 1998. Proceed-

ings. Third IEEE International Conference on. IEEE, 1998, pp. 200–205.

[74] A. Maruch, “Talking with the hearing-impaired,” January 2010, [Online] Available

at http://www.deafsa.co.za/.

[75] S. J. McKenna, S. Gong, and Y. Raja, “Modelling facial colour and identity with

gaussian mixtures,” Pattern recognition, vol. 31, no. 12, pp. 1883–1892, 1998.

[76] S. Milborrow and F. Nicolls, “Locating facial features with an extended active

shape model,” in Computer Vision ECCV 2008. Springer, 2008, pp. 504–513.

[77] S. Moore and R. Bowden, “Local binary patterns for multi-view facial expression

recognition,” Computer Vision and Image Understanding, vol. 115, no. 4, pp. 541–

558, 2011.

[78] L. Muir, I. Richardson, and S. Leaper, “Gaze tracking and its application to video

coding for sign language,” in Picture Coding Symposium, 2003, pp. 23–25.

[79] L. J. Muir and I. E. Richardson, “Perception of sign language and its applica-

tion to visual communications for deaf people,” Journal of Deaf Studies and Deaf

Education, vol. 10, no. 4, pp. 390–401, 2005.

[80] D. Mushfieldt, M. Ghaziasgar, and J. Connan, “Robust facial expression recog-

nition in the presence of rotation and partial occlusion,” in Proceedings of the

2013 annual research conference of the South African institute of computer scien-

tists and information technologists on IT research in developing countries. ACM,

2013, pp. 186–193.

[81] N. Naidoo, “South African Sign Language recognition using feature vectors and

hidden markov models,” Master’s thesis, University of the Western Cape, Com-

puter Science, 2009.

 

 

 

 

http://www.deafsa.co.za/


Bibliography 141

[82] K. Nallaperumal, S. Ravi, C. N. K. Babu, R. Selvakumar, A. L. Fred, C. Seldev,

and S. Vinsley, “Skin detection using color pixel classification with application to

face detection: a comparative study,” in Conference on Computational Intelligence

and Multimedia Applications, 2007. International Conference on, vol. 3. IEEE,

2007, pp. 436–441.

[83] J. A. Nasiri, S. Khanchi, and H. R. Pourreza, “Eye detection algorithm on facial

color images,” in Modeling & Simulation, 2008. AICMS 08. Second Asia Interna-

tional Conference on. IEEE, 2008, pp. 344–349.

[84] J. A. Nasiri, M. A. Moulavi, S. N. Gelyan, H. Deldari, H. S. Yazdi, and A. E.

Shargh, “An efficient parallel eye detection algorithm on facial color images,” in

Software Engineering, Artificial Intelligence, Networking, and Parallel/Distributed

Computing, 2008. SNPD’08. Ninth ACIS International Conference on. IEEE,

2008, pp. 706–711.

[85] W. S. Noble, “What is a support vector machine?” Nature biotechnology, vol. 24,

no. 12, pp. 1565–1567, 2006.
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