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Application of Image Stitching Programs
for Long-Length Radiography

Titipong Kaewlek*

ABSTRACT

Long-length radiography is an imaging for the diagnosis of lesions in long bone
examinations such as spine and extremity. The image stitching technique is the imaging technology
used for long-length x-rays. Two or three contiguous images of the bone are stitched together
by a manufacturer provided program embedded in the imaging equipment. This program is
expensive. In our study, we proposed the application of an image stitching program (Image
Composite Editor), to stitch long leg radiographic together. Long-length radiographic produced
by the program, with and without a ruler on the image, was examined. The three separate parts
of the leg radiography were processed using the default technique of the program, and the other
techniques were compared. These techniques included automatic, planar motion, planar motion
with skew, planar motion with perspective, and the rotation motion method. It was observed that,
in the non-ruler based image groups the images produced by the planar motion with skew, the
planar motion with perspective, and the rotation motion techniques, were distorted, while for
the ruler based image groups, all techniques effectively stitched the images together without
distortion. The vertical and horizontal profile of the two image groups were expanded in the
lower and right sides of the images, especially in the rotation motion technique. The automatic
and planar motion technique images were of a high quality similar to that of the initial image.
Conclusion is that the program can produce high accurate stitched images for ruler based radiography.

Keywords: Image Stitching, Image Stitching Program, Long-Length Radiography, Leg Radiography
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∫∑π”
°“√∂à“¬¿“æ‡Õ°´‡√¬å∑“ß°“√·æ∑¬å‡ªìπ‡∑§‚π‚≈¬’∑’Ë„™â„π°“√ √â“ß¿“æ‡æ◊ËÕμ√«®«‘π‘®©—¬§«“¡

º‘¥ª°μ‘μà“ßÊ ¡“Õ¬à“ß¬“«π“π ‡™àπ ‡Õ°´‡√¬åªÕ¥ °–‚À≈°»’√…– °√–¥Ÿ°√¬“ß§å à«πμà“ßÊ ¢Õß√à“ß°“¬ „π
ªí®®ÿ∫—π«‘∏’°“√∂à“¬¿“æ‡Õ°´‡√¬å‰¥â‡ª≈’Ë¬π·ª≈ß®“°°“√∂à“¬¿“æ‡Õ°´‡√¬å·∫∫„™âøî≈å¡ ¡“‡ªìπ°“√∂à“¬¿“æ
·∫∫¥‘®‘∑—≈¡“°¢÷Èπ [1, 2] ‡∑§‚π‚≈¬’∂à“¬¿“æ∑“ß°“√·æ∑¬å·∫∫¥‘®‘∑—≈∑”„Àâ·æ∑¬å “¡“√∂«‘π‘®©—¬‚√§μà“ßÊ
‰¥âÕ¬à“ß√«¥‡√Á« ·≈–·¡àπ¬”¡“°¢÷Èπ [3, 4] ÷́Ëß°“√∂à“¬¿“æ‡Õ°´‡√¬å∑—Ë«Ê ‰ª ®–∑”°“√∂à“¬‡æ’¬ß§√—Èß‡¥’¬«
¥â«¬μ—«√—∫¿“æ·∫∫ 1 ·ºàπ ¢âÕ¡Ÿ≈¿“æ‡Õ°´‡√¬å∑’Ë‰¥â®–ª√“°Ø‡©æ“–Õ«—¬«–∑’ËÕ¬Ÿà„π¢Õ∫‡¢μ¢Õßμ—«√—∫¿“æ
π—ÈπÊ ‡∑à“π—Èπ ´÷Ëß„π∫“ß°√≥’·æ∑¬å¡’§«“¡®”‡ªìπ∑’Ë®–μâÕß‡ÀÁπÕ«—¬«–À≈“¬Ê  à«π„π§√“«‡¥’¬«°—π ®÷ß¡’°“√
æ—≤π“«‘∏’°“√∂à“¬¿“æ‡Õ°´‡√¬å ‚¥¬Õ“»—¬°≈‰°„π°“√‡≈◊ËÕπμ”·Àπàßμ—«√—∫¿“æ≈ß¡“μ“¡μ”·Àπàß¢Õß
Õ«—¬«–·∫∫μàÕ‡π◊ËÕß ‚¥¬„™âμ—«√—∫¿“æ‡æ’¬ß·ºàπ‡¥’¬« ·≈â«√–∫∫§Õ¡æ‘«‡μÕ√å®–π”¢âÕ¡Ÿ≈¿“æ‡Õ°´‡√¬å∑’Ë‰¥â
¡“‡™◊ËÕ¡μàÕ°—π‡ªìπ¿“æ‡¥’¬« ‡æ◊ËÕ„Àâ‰¥âÕß§åª√–°Õ∫¢ÕßÕ«—¬«–∑’Ë¡’√–¬–¬“«μàÕ‡π◊ËÕß°—π ‡√’¬°«‘∏’°“√π’È«à“
°“√∂à“¬‡Õ°´‡√¬å·∫∫√–¬–¬“« (Long-Length Radiography) [5-7] ´÷Ëß°“√∂à“¬¥â«¬«‘∏’°“√π’È®–μâÕßÕ“»—¬
Õÿª°√≥å ”À√—∫„ àμ—«√—∫¿“æ æ√âÕ¡∑—Èß°≈‰°„π°“√‡≈◊ËÕπμ”·ÀπàßÀ≈Õ¥‡Õ°´‡√¬å∑’Ë¡’§«“¡ —¡æ—π∏å°—π Õ’°∑—Èß
‡¡◊ËÕ‰¥â¢âÕ¡Ÿ≈¿“æ·≈â« ¬—ßμâÕßÕ“»—¬°“√‡™◊ËÕ¡μàÕ¢âÕ¡Ÿ≈¿“æ‚¥¬„™â‚ª√·°√¡‡©æ“–¢Õß∫√‘…—∑ºŸâº≈‘μ [8, 9]
À“°‚√ßæ¬“∫“≈μâÕß°“√√–∫∫¥—ß°≈à“« μâÕß„™âß∫ª√–¡“≥§àÕπ¢â“ß Ÿß ‚√ßæ¬“∫“≈¿“§√—∞Õ“®®–‰¡à “¡“√∂
À“¡“„™âß“π‰¥â ·μà°“√∂à“¬¿“æ‡Õ°´‡√¬å·∫∫√–¬–¬“«¬—ß§ß‡ªìπ ‘Ëß®”‡ªìπ ”À√—∫·æ∑¬å „π°“√π”‰ª„™â
«‘π‘®©—¬‚√§¢Õß§π‰¢â °“√„™â‡∑§‚π‚≈¬’∂à“¬¿“æ‡Õ°´‡√¬å∑’Ë¡’„π‚√ßæ¬“∫“≈ ‡™àπ °“√∂à“¬¿“æ‡Õ°´‡√¬åÀ≈“¬Ê
·ºàπ ·≈â«π”¡“‡™◊ËÕ¡μàÕ°—π ‚√ßæ¬“∫“≈ “¡“√∂„™âÕÿª°√≥å∂à“¬¿“æ‡Õ°´‡√¬å·∫∫¥‘®‘∑—≈∑’Ë¡’Õ¬Ÿà∑—Ë«Ê ‰ª‰¥â
·μà‚ª√·°√¡μâÕß¡’°“√μ‘¥μ—Èß‡æ‘Ë¡‡μ‘¡∑’Ë¡’√“§“·æß À√◊Õª√–¬ÿ°μå„™â‚ª√·°√¡„π°“√μ°·μàß¿“æ ÷́ËßÕ“®‡°‘¥
§«“¡º‘¥æ≈“¥„π°“√‡™◊ËÕ¡μàÕ ·≈–‰¥â¿“æ‡Õ°´‡√¬å∑’Ë¡’§ÿ≥¿“æ‰¡à‡æ’¬ßæÕμàÕ°“√«‘π‘®©—¬¢Õß·æ∑¬å „π
ªí®®ÿ∫—π¡’‚ª√·°√¡∑’Ë„™â ”À√—∫°“√‡™◊ËÕ¡μàÕ¿“æÀ≈“¬‚ª√·°√¡∑’Ë„™â ”À√—∫‡™◊ËÕ¡μàÕ¿“æ·∫∫æ“‚π√“¡‘° ‡™àπ
Kolor Autopano, Hugin, Autostitch ·≈– Image Composite Editor ‡ªìπμâπ ‚ª√·°√¡‡À≈à“π’È„™â
 ”À√—∫°“√‡™◊ËÕ¡μàÕ¿“æ∂à“¬«‘«∑‘«∑—»πå®“°°“√∂à“¬¿“æ¥â«¬°≈âÕß·∫∫¥‘®‘∑—≈ [10-15] ‚¥¬Õ“»—¬À≈—°°“√
§âπÀ“®ÿ¥∑’Ë¡’§«“¡§≈â“¬°—π¢Õß¢âÕ¡Ÿ≈¿“æ·≈â«‡™◊ËÕ¡μàÕ¿“æ ∑“ßºŸâ«‘®—¬®÷ß‰¥â‡≈Áß‡ÀÁπ§«“¡ “¡“√∂¢Õß
‚ª√·°√¡‡™◊ËÕ¡μàÕ¿“æ‡À≈à“π’È ®÷ß∑”°“√∑¥ Õ∫°—∫¿“æ∂à“¬‡Õ°´‡√¬å ‚¥¬„™â¢âÕ¡Ÿ≈¿“æ®“°∞“π¢âÕ¡Ÿ≈ ·≈–
‡ª√’¬∫‡∑’¬∫ ‡æ◊ËÕÀ“«‘∏’°“√∑’Ë‡À¡“– ¡ °àÕπ∑’Ë®–π”‰ªª√–¬ÿ°μå„™â°—∫°“√∂à“¬¿“æ‡Õ°´‡√¬å·∫∫√–¬–¬“«
¢Õß§π‰¢â®√‘ßμàÕ‰ª

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß
«— ¥ÿ·≈–Õÿª°√≥å

1. ¿“æ∂à“¬‡Õ°´‡√¬å·∫∫√–¬–¬“« (Long-Length Radiography) ®“°∞“π¢âÕ¡Ÿ≈‡«Á∫‰´μå
Radiopaedia.org [16] ≈—°…≥–¿“æ‡ªìπ¿“æ∂à“¬‡Õ°´‡√¬å à«π¢“∑’Ëºà“π°“√‡™◊ËÕ¡μàÕ¿“æ®“°°“√∂à“¬¿“æ
 ÕßÀ√◊Õ “¡ à«π ‰ø≈å¿“æ¡’π“¡ °ÿ≈ .jpeg (¿“æ 8 bits) ·∫àß¿“æÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡¿“æ
‡Õ°´‡√¬å∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬– (Non-Ruler Base) „π¿“æ ·≈–°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë¡’Õÿª°√≥å∫Õ°√–¬–
(Ruler Base) „π¿“æ ¥—ß· ¥ßμ—«Õ¬à“ß„π√Ÿª∑’Ë 2A ·≈– 3A μ“¡≈”¥—∫
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2. ‚ª√·°√¡°“√‡™◊ËÕ¡μàÕ¿“æ·∫∫„™âß“πø√’ (Free-ware)
2.1 ‚ª√·°√¡ Image Composite Editor [15] ‚ª√·°√¡‡™◊ËÕ¡¿“æ·∫∫æ“‚π√“¡‘°¢Õß

Microsoft Research Computational Photography Group.

«‘∏’°“√∑¥≈Õß
1. ·∫àß¿“æ∂à“¬‡Õ°´‡√¬å·∫∫√–¬–¬“«®“°∞“π¢âÕ¡Ÿ≈ [16] ÕÕ°‡ªìπ 3  à«π ‡∑à“Ê °—π

μ“¡¢π“¥¿“æ ‚¥¬„Àâ¡’æ◊Èπ∑’Ë´âÕπ∑—∫°—π¢Õß¿“æ ª√–¡“≥ 1-2 π‘È« ¥—ß· ¥ß„π√Ÿª∑’Ë 1

√Ÿª∑’Ë 1  · ¥ß°“√·∫àß¿“æ A) ¿“æ‡Õ°´‡√¬åμâπ©∫—∫ 1A) ¿“æ à«π∫π 2A)  à«π°≈“ß ·≈– 3A)  à«π≈à“ß

2. π”‰ø≈å¿“æ‡Õ°´‡√¬å∑’Ë·∫àß‡ªìπ 3  à«π ‡¢â“ª√–¡«≈º≈°“√‡™◊ËÕ¡μàÕ¿“æ¥â«¬‚ª√·°√¡
Image Composite Editor ‚¥¬‡√’¬ßμ“¡≈”¥—∫„π·π«μ—Èß®“°∫π≈ß≈à“ß ·≈â«¥”‡π‘π¢—ÈπμÕπ∑”°“√
∑¥ Õ∫‡ªìπ‰ªμ“¡√“¬≈–‡Õ’¬¥¥—ßπ’È

2.1 μ—Èß§à“‚ª√·°√¡ Image Composite Editor „π¢—ÈπμÕππ”‡¢â“¿“æ (Import) „πÀ—«¢âÕ
Camera motion ‡ªìπ°“√μ√«®®—∫·∫∫Õ—μ‚π¡—μ‘ (Auto detect) ‡≈◊Õ°°“√®—¥Àπâ“ (Layout) ·π«μ—Èß ®”π«π
3 ·∂« (Row) ‡≈◊Õ°√–¬–¡ÿ¡ (Angular range) ‡ªìππâÕ¬°«à“ 360 Õß»“ °“√´âÕπ∑—∫¢Õß¿“æ ‡≈◊Õ°°“√
´âÕπ∑—∫·π«μ—Èß√âÕ¬≈– 25 °“√§âπÀ“¢âÕ¡Ÿ≈¿“æ¥â«¬√—»¡’ √âÕ¬≈– 10 ¢Õß¿“æ

2.2 ‚ª√·°√¡®–§âπÀ“°“√®—¥‡√’¬ß (Alignment) √–À«à“ß√Õ¬μàÕ¢Õß¿“æ ·≈–§”π«≥
§ÿ≥≈—°…≥–∑’Ë§≈â“¬§≈÷ß¢Õß¿“æÀ≈“¬Ê  à«π (Composite image) ‡æ◊ËÕÀ“®ÿ¥∑’Ë„™â„π°“√‡™◊ËÕ¡μàÕ¿“æ„Àâ‰¥â
¿“æ‡Õ°´‡√¬å∑’Ë ¡∫Ÿ√≥å¡“°∑’Ë ÿ¥ ‚¥¬°”Àπ¥·π«¡ÿ¡√–À«à“ß¿“æ (Orientation) ‡ªìπ 0 Õß»“

2.3 ¢—ÈπμÕπ°“√μ—¥¿“æ (Crop) ‡≈◊Õ°‡ªìπ·∫∫Õ—μ‚π¡—μ‘ ·≈â«‡≈◊Õ°¢π“¥¿“æ‡ªìπ¢π“¥
√âÕ¬≈– 100 ¢Õß¢π“¥¿“æ‡¥‘¡ √Ÿª·∫∫‰ø≈å¿“æ™π‘¥ Jpeg ¡’§ÿ≥¿“æ√–¥—∫‡Àπ◊Õ Ÿß (Superb) ∑’Ë 100 ·≈â«
∫—π∑÷°¿“æ

2.4 ∑”¢—ÈπμÕπ∑’Ë 2.1-2.3 ´È” ‚¥¬‡ª≈’Ë¬π√Ÿª·∫∫°“√μ√«®®—∫¢âÕ¡Ÿ≈¿“æ®“°¢âÕ 2.1 „π
À—«¢âÕ Camera motion ®“°°“√μ√«®®—∫·∫∫Õ—μ‚π¡—μ‘ (Auto detect) ‡ªìπ·∫∫‡§≈◊ËÕπ∑’Ë∫π√–π“∫ (Planar
motion) ‡§≈◊ËÕπ∑’Ë∫π√–π“∫·∫∫‡∫â (Planar motion with skew) ‡§≈◊ËÕπ∑’Ë∫π√–π“∫·∫∫∑—»π¡‘μ‘ (Planar
motion with perspective) ·≈–‡§≈◊ËÕπ∑’Ë·∫∫À¡ÿπ (Rotation motion) ‚¥¬°“√μ—Èß§à“Õ◊ËπÊ §ß‡¥‘¡ ¬°‡«âπ
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°√≥’¢Õß°“√μ√«®®—∫·∫∫ Rotation motion „π¢—ÈπμÕπ∑’Ë 2.2 ‡≈◊Õ°°“√®—¥«“ß¿“æ‡ªìπ·∫∫·π«μ—Èß
(Transverse Mercator)

3. «—¥§à“¢âÕ¡Ÿ≈‡™‘ß‡ âπ·∫∫‚ª√‰ø≈å (Profile measurement) À≈—ß®“°‰¥â¿“æº≈°“√∑¥ Õ∫
∑—Èß 5 ·∫∫ ®–π”º≈∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—∫¿“æ‡Õ°´‡√¬åμâπ©∫—∫ ‚¥¬°“√«—¥§à“¢âÕ¡Ÿ≈‡™‘ß‡ âπ„π·π«μ—Èß ·≈–
·π«πÕπ ¥—ß· ¥ß„π√Ÿª∑’Ë 4 ·≈– 5 ‚¥¬‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢âÕ¡Ÿ≈¿“æ®“°‚ª√‰ø≈å¢Õß¿“æ
‡Õ°´‡√¬åμâπ©∫—∫·≈–¿“æ‡Õ°´‡√¬å∑’Ëºà“π°√–∫«π°“√‡™◊ËÕ¡‚¥¬‚ª√·°√¡∑—Èß 5 «‘∏’°“√

º≈°“√∑¥≈Õß
®“°°“√∑¥ Õ∫°“√„™âß“π∑—Èß 5 «‘∏’°“√ °—∫¿“æ‡Õ°´‡√¬å„π°≈ÿà¡∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬–

(Non-Ruler Base) ·≈–≈—°…≥–Õß§åª√–°Õ∫¢ÕßÕ«—¬«–„π¿“æ‡Õ°´‡√¬å‰¡à¡’°“√‚§âßßÕ ¥â«¬°“√μ—Èß§à“
·∫∫ Auto detect ·≈–·∫∫ Planar motion °“√‡™◊ËÕ¡μàÕ¿“æ¡’§ÿ≥¿“æ¥’°«à“«‘∏’°“√Õ◊ËπÊ ¥—ß· ¥ß„π√Ÿª∑’Ë
2B ·≈– 2C (¥â“π∫π) ·μà‡¡◊ËÕ„™â«‘∏’°“√·∫∫ Planar motion with skew ·≈– Planar motion with
perspective ¿“æ®–∂Ÿ°¬àÕ≈ß  à«πº≈¢Õß°“√„™â«‘∏’°“√·∫∫ Rotation motion ¿“æÕ«—¬«–¡’°“√¢¬“¬μ—«
ÕÕ°Õ¬à“ßº‘¥√Ÿª√à“ßÕ¬à“ß™—¥‡®π  à«π„π√Ÿª∑’Ë 2 (¥â“π≈à“ß) Õß§åª√–°Õ∫Õ«—¬«–¿“¬„π¿“æ‡Õ°´‡√¬å¡’§«“¡
‚§âß∫√‘‡«≥°√–¥Ÿ°¢“ ¡“°°«à“¿“æ¥â“π∫π °“√‡™◊ËÕ¡μàÕ¡’ à«π‚§âß∫√‘‡«≥°≈â“¡‡π◊ÈÕ¥â“ππÕ°‡™◊ËÕ¡μàÕ°—π‰¥â
μ“¡≈—°…≥–·π«‡ âπ‚§âß ·μà‡°‘¥§«“¡º‘¥æ≈“¥∑”„Àâ°√–¥Ÿ°¢“À¥ —Èπ≈ß ́ ÷Ëßæ∫§«“¡º‘¥ª°μ‘‰¥â®“° 4 «‘∏’°“√·√°
 à«π«‘∏’°“√ Rotation motion ¡’°“√‡™◊ËÕ¡μàÕ¿“æ‡Õ°´‡√¬å∑’Ëº‘¥ª°μ‘ ·≈–¡’°“√¢¬“¬¢Õß¢π“¥¿“æ∑—Èß„π
·π«μ—Èß ·≈–·π«πÕπ ´÷Ëß‡°‘¥¢÷Èπ¡“°°«à“ 4 «‘∏’°“√·√°

º≈°“√∑¥ Õ∫°“√‡™◊ËÕ¡μàÕ¿“æ‡Õ°´‡√¬å„π°≈ÿà¡∑’Ë¡’Õÿª°√≥å∫Õ°√–¬– (Ruler Base) °“√
‡™◊ËÕ¡μàÕ¡’§«“¡∂Ÿ°μâÕß ‰¡à‡°‘¥°“√º‘¥√Ÿª√à“ß¢ÕßÕ«—¬«– ¬°‡«âπ„π°√≥’∑’Ë¿“æ‡Õ°´‡√¬å¡’Õ«—¬«–∑’Ë‚§âßßÕ¡“°Ê
¥—ß· ¥ß„π√Ÿª∑’Ë 3 (¥â“π≈à“ß) «‘∏’°“√ Rotation motion (√Ÿª∑’Ë 3F) ®–∑”„Àâ¿“æ¡’°“√¢¬“¬¡“°°«à“¿“æ
μâπ©∫—∫  à«π«‘∏’°“√Õ◊ËπÊ ¡’°“√‡™◊ËÕ¡μàÕ∑’Ë¥’ ·≈–‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢π“¥¿“æ¡“°π—° ∫√‘‡«≥‡ âπ
∫Õ°√–¬–¡’°“√‡√’¬ßμàÕ°—π¢Õßμ—«‡≈¢‰¥âÕ¬à“ß¥’ ‰¡à¡’°“√´âÕπ∑—∫°—π
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√Ÿª∑’Ë 2 · ¥ßº≈°“√‡™◊ËÕ¡μàÕ¿“æ∑—Èß 5 «‘∏’°“√‡ª√’¬∫‡∑’¬∫°—∫¿“æ‡Õ°´‡√¬åμâπ©∫—∫ „π¿“æ‡Õ°´‡√¬å
°≈ÿà¡‰¡à¡’Õÿª°√≥å∫Õ°√–¬– (Non-Ruler Base) √Ÿª¥â“π∫π §◊Õ¿“æ‡Õ°´‡√¬åÕ«—¬«–„π¿“æ‰¡à¡’
°“√‚§âßßÕ ·≈– √Ÿª¥â“π≈à“ß §◊Õ¿“æ‡Õ°´‡√¬åÕ«—¬«–„π¿“æ¡’°“√‚§âßßÕ ‚¥¬ A) ¿“æ‡Õ°´‡√¬å
μâπ©∫—∫ B) º≈®“°«‘∏’°“√ Auto detect C) º≈®“°«‘∏’°“√ Planar motion D) º≈®“°«‘∏’°“√
Planar motion with skew E) º≈®“°«‘∏’°“√ Planar motion with perspective ·≈– F) º≈®“°
«‘∏’°“√ Rotation motion

√Ÿª∑’Ë 3 · ¥ßº≈°“√‡™◊ËÕ¡μàÕ¿“æ∑—Èß 5 «‘∏’°“√‡ª√’¬∫‡∑’¬∫°—∫¿“æ‡Õ°´‡√¬åμâπ©∫—∫ „π¿“æ‡Õ°´‡√¬å
°≈ÿà¡¡’Õÿª°√≥å∫Õ°√–¬– (Ruler Base) √Ÿª¥â“π∫π §◊Õ¿“æ‡Õ°´‡√¬åÕ«—¬«–„π¿“æ‰¡à¡’°“√‚§âßßÕ
·≈– √Ÿª¥â“π≈à“ß §◊Õ¿“æ‡Õ°´‡√¬åÕ«—¬«–„π¿“æ¡’°“√‚§âßßÕ ‚¥¬ A) ¿“æμâπ©∫—∫ B) º≈®“°
«‘∏’°“√ Auto detect C) º≈®“°«‘∏’°“√ Planar motion D) º≈®“°«‘∏’°“√ Planar motion with
skew E) º≈®“°«‘∏’°“√ Planar motion with perspective ·≈– F) º≈®“°«‘∏’°“√ Rotation
motion
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º≈°“√∑¥ Õ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢âÕ¡Ÿ≈¿“æ¥â«¬°“√«—¥‚ª√‰ø≈å¿“æ„π√–¬–∑’Ë≈“°ºà“π
Õ«—¬«–„π·π«μ—Èß ·≈–·π«πÕπ ¥—ß· ¥ß„π√Ÿª∑’Ë 4 ·≈– 5 º≈¢Õß‚ª√‰ø≈å„π°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë‰¡à¡’
Õÿª°√≥å∫Õ°√–¬– ∑—Èß„π·π«μ—Èß ·≈–·π«πÕπ ∑’Ë‡°‘¥®“°°“√‡™◊ËÕ¡¿“æ¢Õß«‘∏’°“√·∫∫ Auto detect (S1)
·≈– ·∫∫ Planar motion (S2) ¡’§à“„°≈â‡§’¬ß°—∫‚ª√‰ø≈å∑’Ë‰¥â®“°¿“æ‡Õ°´‡√¬åμâπ©∫—∫ (initial image)
¥—ß· ¥ß„π√Ÿª∑’Ë 4 (1A,1B) ·≈– (2A, 2B) ≈—°…≥–¢Õß‡ âπ‚ª√‰ø≈å§≈“¥‡§≈◊ËÕπ‡≈Á°πâÕ¬„π‡ âπ·π«μ—Èß
∫√‘‡«≥ à«π¥â“π¢«“¢Õß√Ÿª∑’Ë 4 (1A, 1B) ·≈–æ∫§«“¡º‘¥ª°μ‘¢Õß·π«‡ âπ‚ª√‰ø≈å∑’Ë§≈“¥‡§≈◊ËÕπ®“°
·π«‡ âπ¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫¡“°¢÷Èπ ‡¡◊ËÕ„™â«‘∏’°“√‡™◊ËÕ¡¿“æ·∫∫ Planar motion with skew (√Ÿª∑’Ë 4
(1C ·≈– 2C)) ·≈– Planar motion with perspective (√Ÿª∑’Ë 4 (1D ·≈– 2D)) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√
‡™◊ËÕ¡¿“æ¥â«¬«‘∏’°“√ Rotation motion (√Ÿª∑’Ë 4 (1E ·≈– 2E)) ¡’§«“¡§≈“¥‡§≈◊ËÕπ¢Õß¢âÕ¡Ÿ≈¿“æÕ¬à“ß
™—¥‡®π ́ ÷Ëß‡°‘¥®“°°“√¢¬“¬¢Õß¿“æ∑—Èß„π·π«μ—Èß ·≈–·π«πÕπ º≈¢Õß¿“æ‡Õ°´‡√¬å°≈ÿà¡¡’Õÿª°√≥å∫Õ°√–¬–
(Ruler Base) ®–‰¥âº≈„π≈—°…≥–‡¥’¬«°—π°—∫¿“æ„π°≈ÿà¡·√° ¥—ß· ¥ß„π√Ÿª∑’Ë 5

√Ÿª∑’Ë 4 · ¥ß§à“¢âÕ¡Ÿ≈‡™‘ß‡ âπ·∫∫‚ª√‰ø≈å„π 1) ·π«μ—Èß ·≈– 2) ·π«πÕπ¢Õß∑—Èß 5 «‘∏’°“√‡ª√’¬∫
‡∑’¬∫°—∫¿“æ‡Õ°´‡√¬åμâπ©∫—∫ „π°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬– (Non-Ruler Base)
√Ÿª 1A-1E §◊Õ ‡ âπ‚ª√‰ø≈å„π·π«μ—Èß ·≈– √Ÿª 2A-2E §◊Õ ‡ âπ‚ª√‰ø≈å„π·π«πÕπ ‚¥¬ A) ‡ âπ
‚ª√‰ø≈å¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√·∫∫ Auto detect (S1) B) ‡ âπ‚ª√-
‰ø≈å¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion (S2) C) ‡ âπ‚ª√‰ø≈å¢Õß
¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion with skew (S3) D) ‡ âπ‚ª√‰ø≈å
¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion with perspective (S5) ·≈–
E) ‡ âπ‚ª√‰ø≈å¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Rotation motion (S5)

*À¡“¬‡Àμÿ initial image §◊Õ ‡ âπ‚ª√‰ø≈å¿“æ‡Õ°´‡√¬åμâπ©∫—∫ ·≈– S1 ∂÷ß S5 §◊Õ ‡ âπ‚ª√‰ø≈å¿“æ
®“°«‘∏’°“√ A-E
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√Ÿª∑’Ë 5 · ¥ß§à“¢âÕ¡Ÿ≈‡™‘ß‡ âπ·∫∫‚ª√‰ø≈å„π 1) ·π«μ—Èß ·≈– 2) ·π«πÕπ¢Õß∑—Èß 5 «‘∏’°“√‡ª√’¬∫‡∑’¬∫
°—∫¿“æ‡Õ°´‡√¬åμâπ©∫—∫ „π°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë¡’Õÿª°√≥å∫Õ°√–¬– (Ruler Base) √Ÿª 1A-1E
§◊Õ ‡ âπ‚ª√‰ø≈å„π·π«μ—Èß ·≈– √Ÿª 2A-2E §◊Õ ‡ âπ‚ª√‰ø≈å„π·π«πÕπ ‚¥¬ A) ‡ âπ‚ª√‰ø≈å
¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√·∫∫ Auto detect (S1) B) ‡ âπ‚ª√‰ø≈å¢Õß
¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion (S2) C) ‡ âπ‚ª√‰ø≈å¢Õß¿“æ
‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion with skew (S3) D) ‡ âπ‚ª√‰ø≈å¢Õß
¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Planar motion with perspective (S5) ·≈–
E) ‡ âπ‚ª√‰ø≈å¢Õß¿“æ‡Õ°´‡√¬åμâπ©∫—∫‡∑’¬∫°—∫º≈®“°«‘∏’°“√ Rotation motion (S5)

*À¡“¬‡Àμÿ initial image §◊Õ ‡ âπ‚ª√‰ø≈å¿“æ‡Õ°´‡√¬åμâπ©∫—∫ ·≈– S1 ∂÷ß S5 §◊Õ ‡ âπ‚ª√‰ø≈å¿“æ
®“°«‘∏’°“√ A-E

√Ÿª∑’Ë 6 ‡ª√’¬∫‡∑’¬∫°“√ª√—∫§à“√âÕ¬≈–°“√´âÕπ∑—∫¢Õß¢âÕ¡Ÿ≈¿“æ A) ¿“æ‡Õ°´‡√¬åμâπ©∫—∫ B) º≈°“√
´âÕπ∑—∫¢âÕ¡Ÿ≈¿“æ√âÕ¬≈– 25 °—∫ C) º≈°“√´âÕπ∑—∫¢âÕ¡Ÿ≈¿“æ√âÕ¬≈– 1 „π¿“æ°≈ÿà¡∑’Ë‰¡à¡’
Õÿª°√≥å∫Õ°√–¬–
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°º≈°“√∑¥ Õ∫°“√π”¿“æ∂à“¬‡Õ°´‡√¬å·∫∫√–¬–¬“« (Long-Length Radiography) ∑’Ë

·∫àß‡ªìπ 3  à«π¡“ª√–¬ÿ°μå‡™◊ËÕ¡μàÕ¿“æ¥â«¬‚ª√·°√¡°“√‡™◊ËÕ¡¿“æ (Image Composite Editor) ‚¥¬
‡™◊ËÕ¡μàÕ¿“æ¥â«¬°“√μ—Èß§à“‡√‘Ë¡μâπ¢Õß‚ª√·°√¡ (Default setting) æ∫«à“ “¡“√∂„™âß“π‰¥â¥’„π¿“æ∑’Ë¡’
§«“¡‡ª≈’Ë¬π·ª≈ß¢ÕßÕ«—¬«–πâÕ¬Ê ‰¡à¡’°“√‚§âß‡«â“¡“°π—° ‚¥¬‡©æ“–°≈ÿà¡∑’Ë¡’°“√„™âÕÿª°√≥å∫Õ°√–¬– ®–
∑”„Àâ‚ª√·°√¡∑”ß“π‰¥â¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“°≈ÿà¡∑’Ë‰¡à¡’°“√„™âÕÿª°√≥å∫Õ°√–¬–

®“°≈—°…≥–«‘∏’°“√‡™◊ËÕ¡μàÕ¿“æ¢Õß‚ª√·°√¡ «‘∏’°“√·∫∫ Auto detect ·≈– Planar motion
®–π”¿“æ‡Õ°´‡√¬å∑’Ë¡’≈—°…≥– ’Ë‡À≈’Ë¬¡¡“‡™◊ËÕ¡μàÕ°—π ‚¥¬‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß¢Õß¿“æ¢âÕ¡Ÿ≈  à«π
«‘∏’°“√ Planar motion with skew ®–∑”„Àâ¿“æ‡Õ°´‡√¬åμâπ©∫—∫¡’≈—°…≥–∫‘¥‰ª¥â“π„¥¥â“πÀπ÷Ëß ·≈â«π”
¿“æ¡“´âÕπ∑—∫°—π «‘∏’°“√ Planar motion with perspective ®–∑”„Àâ¿“æμâπ©∫—∫‚§âß‡«â“∫√‘‡«≥°÷Ëß°≈“ß
¢âÕ¡Ÿ≈‡«â“‡¢â“ ·≈â«∫“πÕÕ°∫√‘‡«≥¥â“π¢â“ß¢Õß¿“æ ·≈–«‘∏’°“√ Rotation motion ®–‡ª≈’Ë¬π·ª≈ß‰ªμ“¡
°“√μ—Èß§à“ ´÷Ëß¡’°“√‚§âß‡«â“¢Õß¢âÕ¡Ÿ≈·≈–¢¬“¬μ—«„π∫“ß®ÿ¥¢Õß¢âÕ¡Ÿ≈¿“æ ≈—°…≥–∑’Ë·μ°μà“ß°—π¥—ß°≈à“«®÷ß
∑”„Àâ 2 «‘∏’°“√·√° ‰¥âº≈°“√‡™◊ËÕ¡μàÕ¢âÕ¡Ÿ≈¿“æ‡Õ°´‡√¬å∑’Ë¥’ ·≈–¡’√–¬–‰¡àº‘¥‡æ’È¬π®“°¿“æ‡Õ°´‡√¬å
μâπ©∫—∫ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°√≥’∑’Ë¿“æ∂à“¬‡Õ°´‡√¬å¡’°“√„™âÕÿª°√≥å∫Õ°√–¬–¢≥–°“√∂à“¬¿“æ ®–™à«¬‡æ‘Ë¡
®ÿ¥¢âÕ¡Ÿ≈∑’Ë®–∑”„Àâ‚ª√·°√¡§âπÀ“®ÿ¥‡™◊ËÕ¡μàÕ À√◊Õ®ÿ¥∑’Ë¡’§«“¡§≈â“¬°—π¢Õß¢âÕ¡Ÿ≈‰¥â¥’¡“°¬‘Ëß¢÷Èπ

®“°º≈°“√‡ª√’¬∫‡∑’¬∫§à“‚ª√‰ø≈å ¡—°®–‡°‘¥§«“¡º‘¥ª°μ‘„π°“√‡™◊ËÕ¡μàÕ¢âÕ¡Ÿ≈ ∑”„Àâ¢âÕ¡Ÿ≈
¿“æº‘¥√Ÿª√à“ß„π°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬– ®÷ß∑”„ÀâºŸâ«‘®—¬‰¥â∑¥ Õ∫‡æ‘Ë¡‡μ‘¡ ¥â«¬°“√
‡ª≈’Ë¬π·ª≈ß°“√μ—Èß§à“°“√ ấÕπ∑—∫°—π¢Õß¢âÕ¡Ÿ≈¿“æ ‚¥¬≈¥√âÕ¬≈–°“√´âÕπ∑—∫¢Õß¢âÕ¡Ÿ≈¿“æ®“°‡¥‘¡
√âÕ¬≈– 25 ‡ªìπ√âÕ¬≈– 1 º≈ª√“°Ø«à“¿“æ„π°≈ÿà¡∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬– ∑’Ë≈¥√âÕ¬≈–°“√´âÕπ∑—∫¢âÕ¡Ÿ≈
¿“æ¡’°“√‡™◊ËÕ¡μàÕ¿“æ‡Õ°´‡√¬å∑’Ë¥’¢÷Èπ ·μà¬—ß§ß¡’°“√¢¬“¬¢Õß¿“æ¡“°°«à“¿“æμâπ©∫—∫‡≈Á°πâÕ¬ ¥—ß· ¥ß
„π√Ÿª∑’Ë 6 · ¥ß‰¥â«à“°“√ª√—∫‡ª≈’Ë¬π§à“√âÕ¬≈–°“√ ấÕπ∑—∫¢Õß¢âÕ¡Ÿ≈¿“æ “¡“√∂™à«¬„Àâ°“√‡™◊ËÕ¡μàÕ¿“æ¡’
§ÿ≥¿“æ∑’Ë¥’¢÷Èπ Õ¬à“ß‰√°Áμ“¡ ®–μâÕß¡’°“√∑¥ Õ∫°“√ª√—∫‡ª≈’Ë¬π§à“μà“ßÊ ¢Õß‚ª√·°√¡‡æ‘Ë¡‡μ‘¡ ‡æ◊ËÕ¬◊π¬—π
§«“¡∂Ÿ°μâÕß„π°“√‡™◊ËÕ¡μàÕ¿“æ‡Õ°´‡√¬å°≈ÿà¡∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬–

®“°°“√∑¥ Õ∫¢â“ßμâπ «‘∏’°“√∑’Ë‡À¡“– ¡ ”À√—∫°“√π”¡“„™â‡™◊ËÕ¡μàÕ¢âÕ¡Ÿ≈¿“æ∂à“¬¿“æ
‡Õ°´‡√¬å√–¬–¬“« ®–μâÕß‡ªìπ«‘∏’°“√∑’Ë‰¡à àßº≈„Àâ¢âÕ¡Ÿ≈¿“æº≈≈—æ∏å‡°‘¥º‘¥√Ÿª√à“ß „π°√≥’∑’Ë√Ÿª√à“ß¢Õß
§π‰¢â¡’§«“¡º‘¥ª°μ‘Õ¬à“ß√ÿπ·√ß ¡’°“√‚§âßßÕ¢ÕßÕ«—¬«–¡“°Ê §«√®–„™âÕÿª°√≥å∫Õ°√–¬– ™à«¬„π°“√∂à“¬
¿“æ‡æ◊ËÕ √â“ß®ÿ¥‡™◊ËÕ¡μàÕ¢Õß¢âÕ¡Ÿ≈∑”„Àâ¿“æ¡’®ÿ¥∑’Ë®–„™â‡ªìπ®ÿ¥Õâ“ßÕ‘ß∑’Ë·¡àπ¬”¡“°¢÷Èπ

°“√„™âß“π‚ª√·°√¡ Image Composite Editor „π°“√‡™◊ËÕ¡μàÕ¿“æ∑“ß°“√·æ∑¬å “¡“√∂„™â
ß“π‰¥âßà“¬ ¡’¢—ÈπμÕπ‰¡à¬ÿàß¬“° ·μà¡’¢âÕ‡ πÕ·π–§◊Õ °“√∂à“¬¿“æ‡Õ°´‡√¬å§π‰¢â ‚¥¬ª°μ‘‰ø≈å¿“æ∑’Ë‰¥â®–¡’
π“¡ °ÿ≈‡ªìπ DICOM file (.dcm) À“°®–π”¡“„™â°—∫‚ª√·°√¡π’È®–μâÕß¡’°“√·ª≈ßπ“¡ °ÿ≈‰ø≈å¿“æ„Àâ
‡ªìπ‰ø≈å∑’Ë‚ª√·°√¡ “¡“√∂√Õß√—∫‰¥â ‡™àπ JPEG file (.jpg, .jpeg, .jpe, .exif, .jfif) Bitmap image (.bmp,
.dib) GIF image (.gif) PNG file (.png) TIFF image (.tif, .tiff) À√◊Õ‰ø≈å™π‘¥Õ◊ËπÊ∑’Ë‚ª√·°√¡√Õß√—∫
[15] ‡ ’¬°àÕπ ·≈–„π¢—ÈπμÕπ°“√∫—π∑÷°º≈°“√‡™◊ËÕ¡μàÕ¿“æ‰¡à “¡“√∂∫—π∑÷°‡ªìπ‰ø≈åπ“¡ °ÿ≈ DICOM
file (.dcm) ‰¥â ®”‡ªìπμâÕß∫—π∑÷°‡ªìππ“¡ °ÿ≈ JPEG file (.jpg, .jpeg) JPEG XR (.jxr) TIFF image
(.tif, .tiff) Adobe Photoshop (.psd, .psb) PNG file (.png) ·≈– Bitmap image (.bmp, .dib) ‡∑à“π—Èπ
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 √ÿªº≈®“°°“√∑¥≈Õß°“√‡™◊ËÕ¡¿“æ∂à“¬‡Õ°´‡√¬å·∫∫√–¬–¬“« ®“°°“√·∫àß¿“æ‡ªìπ 3  à«π
‚¥¬„™â‚ª√·°√¡·∫∫„™âß“πø√’ Image Composite Editor ¢Õß∫√‘…—∑ Microsoft ¥â«¬°“√ª√—∫«‘∏’°“√‡™◊ËÕ¡
¿“æ·∫∫ Auto detect, Planar motion, Planar motion with skew, Planar motion with perspective
·≈– Rotation motion º≈∑’Ë‰¥â„π°≈ÿà¡¿“æ‡Õ°´‡√¬å∑’Ë‰¡à¡’Õÿª°√≥å∫Õ°√–¬– ¡’°“√º‘¥‡æ’È¬π¢Õß¿“æ®πº‘¥
√Ÿª√à“ß ∑—Èß„π·π«μ—Èß ·≈–·π«πÕπÕ¬à“ß™—¥‡®π ®÷ß‰¡à‡À¡“–∑’Ë®–π”‰ª„™âß“π  à«π„π°≈ÿà¡∑’Ë¡’Õÿª°√≥å∫Õ°
√–¬– ®–¡’§à“º‘¥‡æ’È¬π¢Õß¢âÕ¡Ÿ≈„π·π«μ—Èß ·≈–·π«πÕπ ‡©æ“–„π«‘∏’°“√ Planar motion with skew,
Planar motion with perspective ·≈– Rotation motion  à«π«‘∏’°“√∑’Ë¡’§à“§≈“¥‡§≈◊ËÕππâÕ¬ ·≈–¡’
º≈≈—æ∏å∑’Ë„°≈â‡§’¬ß°—∫¿“æμâπ©∫—∫§◊Õ «‘∏’°“√ Auto detect ·≈– Planar motion º≈¢Õß¿“æ®–„Àâ¢âÕ¡Ÿ≈∑’Ë
 ¡∫Ÿ√≥å‡À¡“– ¡μàÕ°“√π”‰ªª√–¬ÿ°μåß“π°—∫°“√∂à“¬¿“æ‡Õ°´‡√¬å·∫∫√–¬–¬“« ‚ª√·°√¡π’È®÷ß “¡“√∂π”
‰ªª√–¬ÿ°μå„™â„π°“√‡™◊ËÕ¡μàÕ¿“æ‡Õ°´‡√¬å·∫∫√–¬–¬“« ∑¥·∑π°“√„™âß“π‚ª√·°√¡‡©æ“–∑’Ë¡’√“§“ Ÿß ·μà
°Á§«√√–¡—¥√–«—ß§«“¡§≈“¥‡§≈◊ËÕπ¢Õß¢âÕ¡Ÿ≈¿“æ„π°√≥’∑’ËÕ«—¬«–º‘¥√Ÿª√à“ß ‚¥¬∑”°“√ª√—∫μ—Èß§à“μà“ßÊ „Àâ
‰¥â¿“æ‡Õ°´‡√¬å∑’Ë‡À¡“– ¡μàÕ°“√«‘π‘®©—¬ °àÕππ” àß¿“æμàÕ„Àâ·æ∑¬å«‘π‘®©—¬√Õ¬‚√§μàÕ‰ª
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