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[Abstract] Background and purpose: The radiation should move at the same direction in accordance with
the position of the couch during radiotherapy due to the different location of gross target volume. However, under the
condition of the long distance movement of the couch, collisions between the gantry and the couch (or the patients) may
happen. To avoid the collisions between the gantry and the couch, the motion area confliction between the gantry and
the couch was analyzed. Methods: The distance from isocenter to the surface center of linear accelerator head, and the
width and the thickness of treatment bed were measured when the treatment bed was empty, and gantry and collimator
were at zero position. Forty sets of bed movement data were collected. The sum of squares of X-and Y-coordinates
of reference point was calculated and compared with squares of rotation radius. Then, it was anticipated whether the
linear accelerator head will collide with treatment bed. Finally, practical verification was made. Results: Whether linear
accelerator head collides with treatment bed depends on the difference between the sum of squares of X-and Y-coordinates
and the squares of rotation radius. No collisions will happen when the sum of squares of X-and Y-coordinates is less
than that of the squares of rotation radius. Conclusion: It is feasible to avoid collisions of linear accelerator head with
treatment bed by comparing the sum of squares of X-and Y-coordinates of reference point with squares of rotation
radius.
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Fig. 1 The geometric structure of the gantry and the couch as well as the rotation locus of the gantry
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Fig. 1 Relationship between the couch displacement and the gantry

The reference

Couch Couch latitude p Comparison of X*+Y° Estimated Actually .
vertical (y) (*x) C(}ifgn?};es and R* collision ornot  collision or not Coincidence or not
5 1 27.5,5 781<1444 No No Yes
5 2 28.5,5 837<1444 No No Yes
5 3 29.5,5 895<1444 No No Yes
5 4 30.5,5 955<1444 No No Yes
5 5 31.5,5 1017<1444 No No Yes
5 6 32.5,5 1081<1444 No No Yes
5 7 33.5,5 1147<1444 No No Yes
5 8 34.5,5 1215<1444 No No Yes
5 9 35.5,5 1285<1444 No No Yes
5 10 36.5,5 1357<1444 No No Yes
10 1 27.5, 10 856<1444 No No Yes
10 2 28.5, 10 912<1444 No No Yes
10 3 29.5, 10 970<1444 No No Yes
10 4 30.5, 10 1030<1444 No No Yes
10 5 31.5,10 1092<1444 No No Yes
10 6 325,10 1156<1444 No No Yes
10 7 335,10 1222<1444 No No Yes
10 8 34.5,10 1200<1444 No No Yes
10 9 35.5,10 1360<1444 No No Yes
10 10 36.5, 10 1432<1444 No No Yes
15 1 275,15 981<1444 No No Yes
15 2 28.5,15 1037<1444 No No Yes
15 3 29.5,15 1095<1444 No No Yes
15 4 30.5, 15 1155<1444 No No Yes
15 5 315,15 1217<1444 No No Yes
15 6 325,15 1281<1444 No No Yes
15 7 335,15 1347<1444 No No Yes
15 8 345,15 1415<1444 No No Yes
15 9 355,15 1485>1444 No No Yes
15 10 36.5, 15 1557>1444 No No Yes
20 1 27.5,20 1156<1444 No No Yes
20 2 28.5,20 1212<1444 No No Yes
20 3 29.5,20 1270<1444 No No Yes
20 4 30.5, 20 1330<1444 No No Yes
20 5 31.5,20 1392<1444 No No Yes
20 6 32.5,20 1456>1444 No No Yes
20 7 33.5,20 1522>1444 No No Yes
20 8 345,20 1590>1444 No No Yes
20 9 35.5,20 1660>1444 No No Yes
20 10 36.5,20 1732>1444 No No Yes
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Fig. 2 The left to right displacement of the couch (x) and the top to bottom displacement of the couch (y) during the collision

Direction Displacement //cm
X 0 1 2 3 4 5 6 7 8 9 10 11 11.5
y 27.2 26.2 25.1 23.9 22.6 21.2 19.6 17.9 15.9 13.5 10.5 6.1 0
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Tab.2 The coordinated scatter diagram of the couch based on
left to right displacement and the top to bottom displacement

during collision
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