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Generations of Computed Tomography
First CT Generation..s¥! Js
In first CT generation a finely collimated X-ray beam and single detector assembly that
translates across the patient and rotates between successive translations so it is a
translation-rotation mode. cidls gaaaty 48 513 ga A dadf A gana ¢ ugaal) akibal) gl (e Jo¥) Joadl
09 Aad i gl ¢S Guny Al cilaa Al G D99 Gl sal) e aa g daly
First CT generation imaging system required 180 translations, which were separated
from one another by a 1-degree rotation. 180 wssall akiall ygail) o Jo¥I Jiall (o guarl] allas allay
Baal g da 3 @by () Wgudany (8 Lghad a3 Al g ¢ daa 3
The principal drawback to these systems was that nearly 5 minutes was required to

complete a single image..s:sls s sa Jlasy 4 glha cils 5183 5 ¢ha i La ) g AalaiY) o3¢ i ) cuml) S

Other characteristics of the first CT generation system are the source-detector

connection, mechanical gantry motion, and the computer to produce an image. gai<i/
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Second CT Generation

Second-generation imaging systems were also of the translate-rotate type. AU Jaal) o g gaail) daa] ils
L9 g dan i) £ 68 (e Lia)

The second CT generation system has a multipledetector assembly while and a fan- shaped X-ray
beam..Aa 5 s JS& o At Al plad g Lady basia CidlSa de gana o AL adalal) ad i) alaS g ging

One disadvantage of the fan beam is the increased radiation intensity that occurs towardthe edges of
the beam because of body shape. This is compensated for with the use of a “bow tie” filter. ciss )
Ay )" gedige aladialy I Ghygad ol acad) JSA Guay dajad) Gl ga gad diaad Al plady) Bad 3ah ) g4 da g pall plad
S ol
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Second CT generation imaging systems consisted of five to 30 detectors in the detectorassembly. ¢ s

The principal advantage of the second-generation CT imaging system over firstgeneration was
speed..4e_wall 2 Lo¥ fadl Ao ALY Juad) o cugaad) abiiad) gy pail) sl Lucusi ) 5 jual) Ciils

Because of the multiple detector arrays, a single translation resulted in the samenumber of data points
as several translations with a first-generation CT imaging system. 4aa ji cual ¢ dasaial) cilddisl) cild suan cuu
e gaall adaall s gaaill aUET ha JgY) el aladialy cilan i) (e dtad) Sla ULl JalGS dae Gl ) Baa) g

In second CT generation systems, translations were separated by rotation increments of
5 degrees or more. For example, with a 10-degree rotation increment, only 18translations would be
required for a 180-degree image acquisition.
¢ Glagd 10 G 330) g ¢ JUal i o, ST ) oo 5 a8 (0 ) 93 oy cilaa Al Juad ¢ AU Jaal) Aalaif 8
A0 180 4yl Busma s Jganll Jatd daa i 18 ) dala dllia ¢ gSiu



Generations of CT 2023-2024
Dr. Raed Mohammed Kadhim M.Ali

The principal limitation of second-generation CT imaging systems was examination time
which was 20 seconds or longer il gasill ey s A Jaad) (s co gaall adaiall g guall) AailY oo 1) 280 S
Si ) 4 20 ols

Third CT Generation

With these imaging systems, the source and the detector array are rotated about the
patient as rotate-only units. sl Jsa CAEIS) As ganay jiaall odi ol ¢ 038y guail) dalii) aa
Ja88 a7 Cifaa oS

Third generation imaging systems can produce an image in less than 1 second. s ¢
Baa) 9 A1 e B A3 gua L) G Juad) (e el

The third-generation CT imaging system uses a curvilinear array that contains many
detectors and a fan beam..sus /s 4l s Jil 4 6 s ) GO aad) (o secall) i (Sa

The number of detectors and the width of the fan beam—between 30 and 60 degrees. =
42,360 530 O — da gl plad (2 e g adS) 3 gl

In third-generation CT imaging systems, the fan beam and the detector array view the
entire patient at all times. dagrl/ £led a4 ¢ QUL fad) (o caus gl padiiad] i gucall] abilf 4
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The curvilinear detector array produces a constant source-to-detector path length, which

Is an advantage for good image reconstruction. . saeal) ca <l s Jsh diaial) CilS) 48 ghias il
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One of the principal disadvantages of third-generation CT imaging systems is the
occasional appearance of ring artifacts. If any single detector or bank of detectors
malfunctions, the acquired signal or lack thereof results in a ring on the image. sl s
O 1Y) AElal) Ay ) adalll a ad) ) egdal) ga G Jaad) cpa cugaall adiball g guail) AadilY Ay )
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Fourth CT Generation
The fourth-generation designed as only a rotate system. The X-ray source rotates, but the

detector assembly does not.. Il Jeii ¥ il de sano (8 ¢ duisid) Daii) jrmn s b ) o0 slhi 4l e saisa ) ) L))
A fixed circular array of detectors contains as many as 4000 individual elements. ¢ 45U 4342 de gasa (g gias

(SR pais 4000 ) Jeas e e i)
The X-ray beam is fan shaped with characteristics similar to those of third-generation.These units are capable
of subsecond imaging times and can accommodate variable slicethickness. 4= a Jo& e 4 425Y) plad
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