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Evaluation of orthodontics for treating temporo—mandibular

joint disorders using a stereo camera

Hong—li Yun, Joon—Su Park, Koo—Yeong Chung, Ki—Young Shin, Joon—Ki Park”
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Abstract TMJ(TemporoMandibular Joint) is considered as the most important articulation in human body
for maintaining the balance. Thus it is one of the main treatment areas in Chiropractic. Instead of
Chiropractic treatment, NOSICK, a TM] balancing device, can be used. As there is no such device to
quantify the effect of NOSICK, a system was developed to measure the effect of NOSICK. This system is
composed of stereo vision, infrared lights, and infrared through filter, etc. It requires optical markers for the
measurement. 8 land markers were selected from the face which will show different displacement as
NOSICK 1is applied. 11 test subjects were measured with the system developed with and without NOSICK
applied. Quantifiable displacement of markers before and after applying NOSICK was successfully measured
with the system developed.

Key Words : Chiropractic, Manual Tharapy, Temporo-mandibular joint, stereo vision, 3d reconstruction,
facial balance
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Table 1. Specification of stereo camera

Image Sensor MT9MO031(Aptina)
Sensor Size 1/3 inch

Pixel Size 3.75um square pixels
Resolution(FPS) gggi?gggé&ggg;
Mono/Color Mono

Shutter Type Global Shutter
Dynamic Range 64dB

Shutter /
Gain Control

Automatic or Manual

Baseline

120mm

Power

USB 3.0 Bus Power

Aptinar}2]

lo
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Fig. 1. Stereo vision system
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Table 2. Marker positions

Positions Landmarks
1 Glabella
2, 3 Exocanthion
4, 5 Tragion
6, 7 Gonion
8 Menton
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Fig. 3 Marker positions for distance measurement
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Table 2. Distance difference between before and after at each markers [unit : mm]
d(1,2) d(1,3) d(1,4) d(1,5) d(1,6) d(1,7) d(1,8) d,7) d(5,8) d(4,6) d(4,8)
before | 73.83 6598 12362 | 11811 | 14370 | 141.03 | 13141 | 5279 12549 | 4772 135.14
subl after | 7661 66.79 12584 | 12554 | 14806 | 14393 | 14070 | 5299 13831 | 4965 143.67
diff 273 0.81 223 743 437 291 929 0.20 12.82 193 853
before | 7244 65.84 13470 | 121.91 15832 | 15090 | 14352 | 6420 131.02 | 6389 14591
sub2 after | 71.95 67.59 13493 | 11879 | 16217 | 15627 | 16212 | 64.35 13591 | 6311 152.36
diff -0.49 176 0.24 =312 38 5.37 1860 0.15 489 -0.78 6.45
before | 78.87 72.49 13264 | 11955 | 15998 | 15322 | 12387 | 85.40 14807 | 7159 155.63
sub3 after | 8154 76.92 13190 | 11735 | 16326 | 15750 | 13674 | 8.05 14887 | 7065 156.98
diff 267 443 -0.74 -2.20 328 128 12.87 -0.35 0.80 -0.94 1.35
before | 67.56 6653 12582 | 11733 | 14088 | 13612 | 11330 | 6234 13226 | 66.73 14578
sub4 after | 6812 67.85 13134 | 11952 | 14708 | 14107 | 12718 | 6128 13728 | 66.18 152.32
diff 056 132 552 2.20 6.20 1% 1388 -1.06 5.02 -054 654
before | 69.49 63.15 12674 | 11365 | 13663 | 13086 | 12525 | 5358 13484 | 4578 13839
sub5 after | 6822 61.31 12968 | 112.81 13812 | 13306 | 14209 | 5407 13950 | 4218 141.27
diff -1.26 -1.85 29 -083 1.49 2.20 16.83 0.49 466 -3.60 2.89
before | 7450 69.23 1540 | 11151 | 14497 | 137.02 | 12404 | 5424 13027 | 6234 13885
sub6 after | 77.01 71.80 12560 | 11849 | 14936 | 13969 | 13975 | 5491 14059 | 61.91 15043
diff 251 2.56 10.20 6.98 440 267 15.70 067 10.33 -0.43 1157
before | 73.72 70.82 12635 | 12020 | 15033 | 14212 | 12730 | 6344 14500 | 5958 14812
sub7 after | 7282 71.96 12733 | 11773 | 15151 | 14425 | 14001 | 64.87 14410 | 5851 151.02
diff -0.90 114 0.99 -2.47 118 214 1271 -356 -091 -1.07 2.90
before | 74.02 79.48 13170 | 12894 | 14792 | 14603 | 12837 | 5768 13333 | 5967 137.60
sub8 after | 7874 76.66 13191 | 12647 | 15098 | 14634 | 14309 | .75 14357 | 56.13 143.68
diff 472 -2.83 021 -2.47 306 0.32 1472 -1.93 10.24 -354 6.08
before | 80.70 7899 13422 | 121.82 | 15147 | 14810 | 13025 | 5643 13207 | 6266 139.69
sub9 after | 80.71 7687 13521 | 11720 | 15488 | 14980 | 150.10 | 56.00 13754 | 60.70 14698
diff 0.01 -2.12 0.99 462 342 1.70 19.85 -043 547 -1.96 7.30
before | 7475 63.27 12639 | 12390 | 14241 | 13056 | 11306 | 56.33 13865 | 57.77 140,56
sub10 after | 76.12 67.37 12429 | 11470 | 14753 | 1348 | 12890 | 57.17 13567 | 5550 139.83
diff 1.37 -090 -2.09 -9.20 5.12 432 15.85 0.84 -2.97 -2.27 -0.68
before | 7867 69.40 13196 | 12420 | 15093 | 14388 | 14057 | 56.08 14408 | 6156 143.60
subll after | 80.60 69.85 13006 | 11930 | 15897 | 15036 | 15603 | 5540 14949 | 61.01 151.27
diff 193 045 -1.91 -490 804 6.47 15.46 -0.67 541 -055 767
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