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A position detection system for multi-leaf collimator on medical linear accelerator
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Abstract: A direct design proposal is proposed for the position detection system of multi-leaf collimator on medical linear

accelerator. Firstly, appropriate markers are made at the front end of the grating blade, and the vidicon is fixed on the center of

the multi-leaf collimator, and the camera is calibrated. Then, use the vidicon to obtain the video images of multi-leaf collimator

movement, and send them to the PC end through USB 2.0. Subsequently, the obtained images are corrected using the calibration

parameters, and the ratio of the actual displacement of blade and the number of image pixels moved is calculated. Finally, the

actual displacement of the marked points is determined based on the calculated ratio and number of image pixels moved. During

the simulation test, 38 interested points are moved over an distance of 2, 4, 7 and 11 cm, respectively, and the test results showed

that the vidicon accurately capture the 38 test points. The position calculation of the interested points utilizing this method is

accurate with the error less than 1 mm, which meets the requirements of the system. This research is expected to provide some

guidance for the self-inspection of multi-leaf collimator in the radiotherapy.
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Fig.2 Flow chart of software implementation

PD: Planned displacement; AD: Actual displacement
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Fig.3 Flow chart of proportional measurement

MLC: Multi-leaf collimator; GCC: Coordinates for the

center of gravity
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a: Initial position of GC (Center of gravity)  b: GC after being moved 5 cm

C: GC after being moved 10 cm
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Fig.5 Rendering of gravity moving
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Tab.1 Proportional measurement of all points

No. Ratio

1 21.92593
2 21.92593
3 21.888 89
4 21.888 89
5 22.000 00
6 21.925 93
7 22.000 00
8 22.000 00
9 22.037 04
10 22.037 04
11 22.037 04
12 21.962 96
13 22.18519
14 22.000 00
15 22.000 00
16 22.185 19
17 22.000 00
18 22.000 00
19 22.037 04
20 22.000 00
21 22.148 15
22 22.22222
23 22.259 26
24 22.074 07
25 22.111 11
26 22.074 07
27 22.18519
28 2222222
29 22.296 30
30 22.370 37
31 22.333 33
32 22.22222
33 22.370 37
34 22.407 41
35 22.407 41
36 22.333 33
37 22.518 52
38 22.518 52

P EAG I RS, SEBL T LA 7 SO0 2 6

#2 F119F3BRIRE
Tab.2 Errors of point 1, 19 and 38

No. [IP, EP] PD  AD/ecm CD/cm Error/cm

1 [603, 559] 44 2 2.006 757 -0.006 757
[603, 515] 88 4 4013514  -0.013514
[603, 450] 153 7 6.978 041 0.021 959
[603, 363] 240 11 10.945946  0.054 054

19 [536, 492] 44 2 2.000 000 0
[536, 484] 88 4 4.000 000 0
[536, 382] 154 7 7.000 000 0
[536, 294] 242 11 11.000 000 0

38 [604, 585] 46 2 2.042763  -0.042 763
[604, 514] 90 4 3.996 711 0.003 289
[604, 474] 157 7 6.972 039 0.027 961
[604, 358] 246 11 10.924342  0.075 658

IP: Initial point; EP: End point; PD: Pixel difference; AD: Actual

displacement; CD: Calculated displacement
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