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A study on the geometric correction for the digital subtraction radiograph
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ABSTRACT

Purpose : To develop a new subtraction program for registering digital periapical images based on the correspon-

dence of anatomic structures.

Materials and Methods : The digital periapical images were obtained by Digora system with Rinn XCP equipment
after translation of 1-16 mm, and rotation of 2-20° at the premolar and molar areas of the human dried mandible.
The new subtraction program, NIH Image program and Emago/Advanced program were compared by the peak-

signal-to noise ratio (PSNR).

Results : The new subtraction program was superior to NIH Images program and Emago/Advanced program up to

16 mm translation and horizontal angulation up to 4°.

Conclusion : The new subtraction program can be used for subtracting digital periapical images. (Korean J Oral

Maxillofac Radiol 2001; 31 : 23-34)
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sstol o2 Z=08 w}

Figs. 2. Subtracted image using NIH Image program (translation : 2,4, 8, 12, 16 mm).
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Fig. 3. Subtracted image using Emago program (translation : 2,4, 8, 12, 16 mm).

Fig. 4. Subtracted image using new invariants method (translation : 2,4, 8, 12, 16 mm)

Table 1. The peak signal-to-noise ratio on the subtraction image by three subtraction methods for the distance of displacement (dB)

Distance of displacement (mm)

Program
1 2 3 4 5 6 7 8 9 10
NIH Image 60.8 599 573 56.3 54.7 540 539 515 503 48.6
Emago 62.1 594 56.5 553 553 550 535 553 544 532

New invariants 76.9%* T2.4%* 70.6%* 70.1%% 69.1+* 68 .0%* 68.0%* 67.1%* 65.2%* 64.3**

Distance of displacement (mm)

Program Mean+SD
11 12 13 14 15 16
NIH Image 475 474 47.0 443 449 418 51.3%57
Emago 519 51.5 50.9 50.5 497 492 540+34
New invariants 63.6%* 63.2%* 62.9%* 60.2%* 58.6%* 58.5%* 66.2+5.1%*

**P<0.01 by one-way ANOVA and Duncan test
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Fig. 6. Subtracted image using NIH Image program (rotation : horizontal angle 2,4, 8,12,20%)

Table 2. The peak signal-to-noise ratio on the subtraction image by three subtraction methods for the horizontal angulation of displace-
ment (dB)

Horizontal angulation of displacement (degree)

Program Mean= SD

2 4 6 8 10 12 14 16 18 20
NIH Image 534 503 45.5 445 40.8 403 393 384 38.0 370 428+ 5.5
Emago 55.2 50.7 500 48.1 474 479 46.7 45.7 454 440 481+ 32
New invariants 68.8* 57.5% 500 48.7 425 409 393 39.1 390 389 4641100

*P<0.05, **P<0.01 by one-way ANOVA and Duncan test

A 74 Z2aRe o]4st ZAGAre] IF PSNRze] =z =z aaledAle] PSNREEc}H Zioh(Table 2, Figs. 5-8, P<
zpol= YU (P>005). 2} 587+ 4° ool My A 0.05).
xz 73edAle] PSNRZEe] NIH Image =2 7813} Emago
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Fig. 7. Subtracted image using Emago program (rotation : horizontal angle 2,4, 8,12, 20°).

g

Fig. 8. Subtracted image using new invariants method (rotation : horizontal angle 2,4, 8,12, 20°).

Table 3. The peak signal-to-noise ratio on the subtraction image by three subtraction methods for the vertical angulation of displacement
(dB)

Vertical angulation of displacement (degree)
Program

Mean£SD
2 4 6 8 10 12 14 16 18 20
NIH Image 53.9 514 48.8 472 439 439 423 41.2 393 39.2 45150
Emago 61.6 52.0 491 475 46.7 46.4 434 41.7 38.7 369 464+70
New invariants 679 60.9 57.1% 514 50.7 494 46.7 453 41.7 38.2 509+8.9
*P<0.05 by one-way ANOVA and Duncan test
= o] A olod A} Fo Al SRz i R2 I

A e37ke] PSNR3te] A=y FHug ngorw, Y
NIH Image 2 7%, Emago £2 7% 3 AA 273 PSNRZE2 Z+7h 45.1+50,4641+70, 509+8.9 (dB)=A)
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Fig. 10. Subtracted image using NIH Image program (rotation : vertical angle 2, 4, 8, 12, 20°)
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Fig. 11. Subtracted image using Emago program (rotation : vertical angle 2,4, 8, 12,20°).

T
b

Fig. 12. Subtracted image using new invariants method (rotation : vertical angle 2, 4, 8,12, 20%).
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