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Evaluation of compression ratios using JPEG 2000 on diagnostic images in dentistry
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ABSTRACT

Purpose : To find out the proper compression ratios without degrading image quality and affecting lesion
detectability on diagnostic images used in dentistry compressed with JPEG 2000 algorithm.

Materials and Methods : Sixty Digora periapical images, sixty panoramic computed radiographic (CR) images,
sixty computed tomographic (CT) images, and sixty magnetic resonance (MR) images were compressed into JPEG
2000 with ratios of 10 levels from 5: 1 to 50: 1. To evaluate the lesion detectability, the images were graded with 5
levels (1: definitely absent; 2: probably absent; 3: equivocal; 4: probably present; 5: definitely present), and then
receiver operating characteristic analysis was performed using the original image as a gold standard. Also to
evaluate subjectively the image quality, the images were graded with 5 levels (1: definitely unacceptable; 2:
probably unacceptable; 3: equivocal; 4: probably acceptable; 5: definitely acceptable), and then paired t-test was
performed.

Results : In Digora, CR panoramic and CT images, compressed images up to ratios of 15: 1 showed nearly the
same lesion detectability as original images, and in MR images, compressed images did up to ratios of 25: 1. In
Digora and CR panoramic images, compressed images up to ratios of 5: 1 showed little difference between the
original and reconstructed images in subjective assessment of image quality. In CT images, compressed images did
up to ratios of 10: 1 and in MR images up to ratios of 15: 1.

Conclusion : We considered compression ratios up to 5: 1 in Digora and CR panoramic images, up to 10: 1 in CT

images, up to 15:1 in MR images as clinically applicable compression ratios. (Korean J Oral Maxillofac Radiol
2005; 35 : 157-65)

KEY WORDS : Image Compression; Radiography, Dental, Digital; Tomography, X-ray Computed; Magnetic
Resonance Imaging
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23] AXR PACSHA 35 A3l o34} ©
JB1= ¢f 30-50 GB A= o], o] 2 4 HA Akl 549
7F A7 }7] M= Holx 45-75 TB (Terabyte) A =2
At oke] dloe] MAujA s} Bashd HT Hol wh
2A AAAA Y} AE7|Eo] WA= Ve it A
A7y &I AAlA ) FE S AsA dAAdE 7l
%ol Hasie g8 A gL 4F FdE A
U= ogatol AAQ HAA w$- Ak s, YA A

2 B

web Agol glo} Q¥ d4s] BE AT YuE
=

e, FAlel 2 FE 2ES de Aol
oAbl dAb ghEuiolch At o® §FEES Fo|dH
23] o] FA3] "Wl Abe] 9HJ-°I A A 7 el
ed, AEg dake] E4e] redt FEA ke A
e 1.5: 1604 3:1 e GHFEE AT &4 4F
9] Ao F£A S vE "R o ¥ 4EES
Al gstA B @ Ao AM Ayt $ubgehtC JPEG
2000 F&-& 7)E9] JPEG}EolA] A odAtE: 25
©2 19903 kol ¥ E wavelet W3 7| &S Ao
o] & 71 tog $43F GAgtE g HeFHA FA

[+
"t;*%% Z7F 9 2o HE GAYAE 953 e B
o)A e ulE edatex] Aol A3}l olel wis)

JPEG 20008 & w2 dAelNs pRAsel $43
002 shite] Rasiel vjE AEYA
Fed 9 SAYE F 2RS GRS B0 FHE 4
glom, IPEGHEake 22} By el dAME giEel
btz TEJE g4 #4994 2 ohet a9
o] AU Gk A JA} T ekt GAtel A= -
23} o]-zx%_d—— BojFu} 24
1994 A hupara sl of dej| A JPEG 2000 &L 78] &
o] 7]8ko] FH_ wavelet°"‘°l 204 old) 4 988 o
Ao} ool wgh we AATEIL w pE gl o, ]9
3 g Ao dsiM: JIPEGYES o83t A7l 2 7 9l
& 22 JPEG 2000 &2 0] 43 AT n e o}F
Aot
olo] B AFAMNE AHPelA FeJzle AF HX
8 ogal &, oA IuabAad ¢34 (Digora), computed
radiography Z}x-glu}ed AH(CR), AALs}shE=ated 93 AL (CTD)
71 3= 34 MRDE 4kez JPEG 2000 45 ¢aelE

& o] g3lod 5:13¥E 50: 17174 104741 2 ol&sle) 7} o
AEAIA WA %Lol AsyEA] ek, odake] AA A
o] oAl gt&Eo] ¥ AAHL FEFS ol WA
sholet.
Mz Y
1. 947 X2

1) Digora C|X| & X|ZTHAMI G A
Digora storage phosphor J 4% A] 28] (Soredex Medical
Systems, Helsinki, Finland) .2 # 53}, X|o}-$-Al= wAv}
T A TR 3Ak 30708k Aol 172 of8te) A =7}
2 o)gh® XoheAlE wWavl Qi X THAICIA 30

N dae s

2) CR T}-2}ojeiAt

FCR 5000R (Fuji Photo Film Co Ltd., Tokyo, Japan) Al
Woz H5W A4 sueiuidy 304 T Ak de
spietuled it 300E oz sk ol HohgA ol
U X2k We, AFARE B Wi Aslssen], 2

ol WA ZL DTS AR YN Z, A2
Aolg A, 3, AR IEASE A, oAt
g AT 59 Bt 23

2 9

3) CT 94t
Light Speed QXi CT (GE Medical System, Milwaukee,
USA) Aladles 5%, Wit gl erEeee] CTY
A 30709t A m dza] Wavl e il e
CT34} 3070 (bone setting ¢34} 3671, soft tissue setting o3 4}
247 Aoz s

4) MR &&
1.5T MR”]7] Signa Twinspeed EXCITE 11.0 (GE medical
system, Milwaukee, USA) 2.2 353t AA &F3letdad
MR <34 3070}, FEAde] Ao = IWHEEE
Holx MR 34} 30705 didez 34t

Z+ 60704 njEl oJAF b S8 JasPer v1.7 =z 8
(http://www.ece.uvic.ca/~mdadams/jasper)& o] &3} 10t
A &,5:1,10:1,15:1,20:1,25:1,30:1,35:1,40:1,45:1,
50: 12 JPEG 2000 &F&-& A|d]3)e] JAIES FH]3lgH).

17¢1%] LCD =4 ¥ (FlexScan, EIZO Co., Japan) Atel| A
1280 x 1024 sl A} 2.2 FrFobtm kAt e A3 479
2| o] Ab7F IrfanView v3.91 =2 738 (Irfan Skiljan,
Graduate of Vienna University of Technology, Austria)2 ©]
gojel, Qe 47 7 4 G4 T el =9 e

— 158 —



% 9

3 e Pyoz FAHES ssich ol 2 43 4
£ FAIR BUE oA B she] BERASE 4 =
7 e JEEe ¢ 4 W Aed, 4 2L
£ shshe. 1. gao| BES B}

A o) @

1) Digora C|X|EX| 2 A A

JPEG 20002 2. 9}&35}7] %2 Digora Y& o3Ar=} <F
F gAAM WA BEE vwsr] §8 48 34
gold standard2 3} 7} 9}&Fo|A] ROC 2A& 8 A
5:1,10:1, 15:1 }&8olAM 9 Az FH(ROCHFA o9 uﬂ
)2 0.999, 0.998, 0.996¢] 31 20: 1o A= 0.987= Fke] o
4 oA, 5:1,10:1,15:1 gF&Fo|A] G& Ao WA
55 A 43 AL & 4 Sliek(Table 1).

S5 W) S8 RE G4E o
Moz Waol A sRsAel Wl S
+ (1: definitely absent; 2: probably absent; 3: equivocal; 4:

01!'1 ofl,

o v

probably present; 5: definitely present).©.2. % 7}3}A sl
Ad&slx] ke 9= oJAS gold standard® B} ROC
(Receiver Operating Characteristic) #4]-2 A)3] s} ch.

=% Qs A¢ FRAo= B skl e
BS54 SHlF AL JA AE Frlaked SEF(:

definitely unacceptable for diagnosis; 2: probably unacceptable;

:i

¢

3: equivocal; 4: probably acceptable; 5: definitely acceptable 2) CR mtcztopdat

for diagnosis) 0.2 H7}H-& w7125 3o} b3 o CR Zhieelmped Aol 5:1,10:1, 15:1 gF& Aol A
£ B ¢JALS gold standard® 3}e] paired sample t-testS Az 7k (ROCZA el=fl9] =HA)-& 1.000, 0.999, 0.997°] 2
3hei ot 20: 1l A& 0.9902.2 ko] vha "ejA],5:1,10:1,15:1

ROCE-A 3} paired sample t-testi= SPSS 4] =2 7 v, GEEoAM AR Ak WA A5 ALY FUS AL
12.0(SPSS Inc., Chicago, IL, USA)-& AFg-3}e] A 3lec). o 4 313l (Table 2).

Table 1. Area under receiver operating characteristics curves (Az) and its standard error (SE) for each observer and for combined
responses (pooled data), for all JPEG 2000 compression ratios tested for Digora images

Observer 1 Observer 2 Observer 3 Observer 4 Pooled
Compression ratio e -_ - -
Az SE Az SE Az SE Az SE Az SE

5:1 1.000 0.000 1.000 0.000 0.993 0.007 1.000 0.000 0.999 0.001
10:1 1.000 0.000 1.000 0.000 0.992 0.007 1.000 0.000 0.998 0.002
15:1 1.000 0.000 0.999 0.001 0.992 0.007 1.000 0.000 0.996 0.002
20:1 0.999 0.001 0.982 0.013 0.986 0.010 1.000 0.000 0.987 0.005
25:1 0.984 0.016 0.968 0.020 0.988 0.009 1.000 0.000 0.982 0.007
30:1 0.994 0.006 0.913 0.037 0.983 0.012 0.998 0.003 0.966 0.010
35:1 0.974 0.021 0.891 0.043 0.982 0.013 0.992 0.007 0.957 0.012
40:1 0.989 0.009 0.883 0.044 0.982 0.013 0.997 0.004 0.957 0.012
45:1 0.967 0.019 0.846 0.052 0.973 0.017 0.978 0.015 0.924 0.016
50:1 0.967 0.019 0.869 0.046 0.973 0.016 0.966 0.019 0.925 0.016

Table 2. Area under receiver operating characteristics curves (Az) and its standard error (SE) for each observer and for combined
responses (pooled data), for all JPEG 2000 compression ratios tested for CR images

. Observer 1 Observer 2 Observer 3 Observer 4 Pooled
Compression ratio e — - - -
Az SE Az SE Az SE Az SE Az SE

5:1 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000
10:1 1.000 0.000 1.000 0.000 0.998 0.003 1.000 0.000 0.999 0.001
15:1 1.000 0.000 0.989 0.010 0.998 0.003 1.000 0.000 0.997 0.002
20:1 0.998 0.003 0.954 0.033 0.998 0.003 0.999 0.001 0.990 0.005
25:1 0.990 0.008 0.929 0.034 0.997 0.004 0.999 0.001 0.982 0.007
30:1 0.978 0.015 0.844 0.051 0.992 0.007 0.997 0.004 0.967 0.010
35:1 0.963 0.020 0.800 0.064 0.991 0.008 0.998 0.003 0.959 0.011
40:1 0.943 0.027 0.748 0.068 0.989 0.009 0.976 0.018 0.936 0.015
45:1 0.903 0.038 0.660 0.073 0.988 0.009 0.930 0.031 0.902 0.019
50:1 0.888 0.041 0.627 0.075 0.990 0.008 0.921 0.034 0.894 0.020
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Table 3. Area under receiver operating characteristics curves (Az) and its standard error (SE) for each observer and for combined
responses (pooled data), for all JPEG 2000 compression ratios tested for CT images

. Observer 1 Observer 2 Observer 3 Observer 4 Pooled
Compression ratio ———
Az SE Az SE Az SE Az SE Az SE

5:1 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000
10:1 1.000 0.000 1.000 0.000 0.999 0.002 1.000 0.000 1.000 0.000
15:1 1.000 0.000 0.995 0.006 0.994 0.007 1.000 0.000 0.998 0.002
20:1 0.999 0.002 0.921 0.041 0.995 0.009 1.000 0.000 0.988 0.005
25:1 0.976 0.017 0.767 0.069 0.990 0.009 0.997 0.004 0.960 0.011
30:1 0.951 0.027 0.650 0.083 0.990 0.009 0.989 0.009 0.935 0.014
35:1 0.930 0.030 0.540 0.088 0.990 0.009 0.942 0.035 0.893 0.020
40:1 0.885 0.043 0.500 0.083 0.978 0.016 0.901 0.045 0.854 0.023
45:1 0.718 0.066 0.500 0.083 0.961 0.023 0.874 0.047 0.786 0.028
50:1 0.700 0.067 0.500 0.083 0.969 0.021 0.841 0.056 0.767 0.030

Table 4. Area under receiver operating characteristics curves (Az) and its standard error (SE) for each observer and for combined
responses (pooled data), for all JPEG 2000 compression ratios tested for MR images

. . Observer 1 Observer 2 Observer 3 Observer 4 Pooled
Compression ratio EEE—
Az SE Az SE Az SE Az SE Az SE
5:1 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000
10:1 1.000 0.000 1.000 0.000 1.000 0.000 1.000  0.000 1.000  0.000
15:1 1.000 0.000 1.000 0.000 1.000 0.000 1.000  0.000 1.000  0.000
20:1 1.000 0.000 1.000 0.000 0.997 0.004 1.000 0.000 0.999 0.001
25:1 0.999 0.002 1.000 0.000 0.999 0.001 1.000 0.000 0.999 0.001
30:1 0.981 0.014 1.000 0.000 0.993 0.007 0.994  0.008 0.992 0.004
35:1 0.963 0.020 1.000 0.000 0.992 0.008 0996  0.006 0.987 0.005
40:1 0.925 0.032 1.000 0.000 0.964 0.026 0.961 0.025 0.966 0.011
45:1 0.897 0.039 1.000 0.000 0.958 0.028 0.932 0.032 0.956 0.012
50:1 0.887 0.042 1.000 0.000 0.962 0.027 0.930  0.031 0956  0.012
3)CT & olol foJgt Ael7t ANEH (p<0.05),5:1 845 Ak
CT 949 5:1,10:1, 15:1 & <dAFlAM e} Az 3 734 AR Gt o] Fgh2 063302 1wk 2
(ROC=A ofef o] wiA)2 1.000, 1.000, 0.998¢) 12 20: 19| 438 2po]E B, 10:1 =2 A 1.2870A 50:1 9t
A 09882 Zko] tha Helx|,5:1,10:1,15:1 ¢&F<lA 29] AL 3.7087}A] Ax} = o] BT} (Table 5).
Qe Al Wa BRI AL 9% AE & 4 A
o (Table 3) 2) CR mhcalopedat
' CR shizhol 93 d4dst 5 Jabe) A& Wrha 4
4) MR A+ 3}, 95% confidence levelo| A, 28 F& AT} 7 G4+
MReIAF] 5:1,10:1,15:1,20:1,25:1 g}&3 Aol A9 Abolel] 823t Z}olrt YR (p<0.05),5:1 4= JA4Y

Az ZH(ROCZA ofefe] mA)o] 1.000, 1.000, 1.000, 0.999,
0.999¢] 3 30: 1ol A 0.9922 kol wha: BeiA, 5:1, 10:
1,15:1,20:1,25:1 §}58ollA AR 3] ¥4 I5%
7 A2l FUT AL & 4 UsiH(Table 4).
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1) Digora C|X|Ex| 2EHIAR AL
Digora 942 °J4}s} JPEG 200002 §4&38h oJAke] A&
55Fes F3H Hristed paired sample t-testd I A7}
95% confidence leveldl|A], 2.5 at& Ak} = oJAF A}

745 AR ] o] HFFke] 026602 1 W]k o}
F 24 2] M, 10:1 9422 A9 1169614 50:
1 qF&9] 4% 3819744 Az & z}o]% y.gau}(Table 6).

3) CT @At
AE A okF Y de WUk A 95%
confidence leveloll A, Z& & ogAta) A& <44 A]—o]oﬂ
4218 zlo)r} glelE=d) (p<0.05), 5:1 ¢F&9) A5 AR
oJAkzke] zhe] Fzke] 0.321,10:1 8152 7 o,4g7i
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Table 5. Results of paired sample t-test by comparing reconstructed images (JPEG 2000) with original images at a confidence level of
95% for Digora images

Paired difference

Compression 95% confidence interval
ratio Mean Mean Standard  Standard error of the difference T P value
deviation mean
Lower Upper

4.87

5:1 493 0.633 0.684 0.044 0.546 0.720 14.350 *

_ 487 '

10:1 3.58 . 1.287 1.021 0.066 1.158 1.417 19.535 *
4.87

15:1 3.00 1.862 1.076 0.069 1.726 1.999 26.828 *
4.87

20:1 554 2325 1.024 0.066 2.195 2.455 35.172 *

4.87 .

25:1 205 2.821 1.061 0.069 2.686 2.956 41.169 *
4.87

30:1 1.60 3.262 0.840 0.054 3.156 3.369 60.201 *
4.87

35:1 135 3.521 0.714 0.046 3.430 3.612 76.376 *

4.87 ;

40: 1 1.21 3.654 0.601 0.039 3.578 3.731 94.210 *
4.87

45:1 110 3.767 0.488 0.032 3.705 3.829 119.558 *
4.87

50:1 1.16 3.708 0.605 0.039 3.631 3.785 94.901 *

* 1 statistically significant (p <0.05)

(Table 7). &9 A I vE Aoz ZA4F JPEG ¢l vls)
S48 oJAake] AL 8 "o IPEG 5L 9

)MR gy 2odate] AE3l7]el & 7HA] AAE JHA 2 QiTh oa
MRISIZE o3}z gb2 olake] g Hrbat Az 95% o} AF-2- o) 16 bit-depthe] 3A}7HA] 7}A 1 g)Auk, JPEG
conﬁdence levelow, RE 4 A A8 A Abeld]  rEubAle 12 bit-depth?] AR ghEo] slsdiet =
o8t AolZt AMEY (p<0.05), 5:1 4152 4 HE g JAu]E ojAdow grEg AdElE gt dAbe] block

g Akl zbo] HFghe] 0275, 10:1 ¢4 A% 0242,  mok9] artifactr} WA A3 JAke] A x| slrp Aol
15:1 gk&2] A9 06382 1 w|zke] 24 Aolg BY o}.! DICOM £F¢|913]& o|8]3 JPEG £4 ¢% vy
3,200 1 452 S 1729904 50:1 sbE2] 74 3888 &A & AAs: ISO/EC JTC1/sc29/WG19} FEo=2
742 A= 2 2} ]'5_‘ H.9iT} (Table 8). DICOM supplement 61 : JPEG 2000 Transfer SyntaxesE %
r3lgdon, olgodAate] mF ol&ul¥y o=z JPEG, RLE,
JPEG-Lossless ¢+Z:1F2] 9}o]] Z7}= JPEG 20008 s}
A H ek
AR QAL 2N A1 ol AHSHT U= IPEG Y omd odAle] glEe] it @7 dabe] R
& e Fahae EHUE MBS o4 AL W Ahuks] Hel ww H9dth Sung T FR CR G4
3+ (Discrete Cosine Transfom)Q) ¥FH JPEG 2000- wavelet Ao 2 JPEG 2000 9438 5: 164 200: 174X Ala13}
e 7oz s ghFoz, Qe 2Ad = WY ROCEAHoz w9 #E%L Hrleln 55F9 A4
=2 P57 del AR ARE AAEAE @ d 34 HGrhe A, 20: 19 ¢EEVA W AE5S
=2 B8 4 Aok JPEGH JPEG 20002 H&& 8, & o of3ke- Fx| ¢t o] 8" 4 vt Bt} Kocsis
FHA, vl &4, 2o T B HelM M= dag s =92 digitized mammogram-g AFe.Z 10: 1o]A] 100:1
ZF23 Ao AAl R wiws] B JPEG 2000 & 74A] 5utA|9] E2EE2. wavelet Y] Z o2 gFEsle] £

.

r
I‘F

rE clor
£ 2
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Table 6. Results of paired sample t-test by comparing reconstructed images (JPEG 2000) with original images at a confidence level of

95% for CR images
Paired difference
Compression M ) 95% confidence interval T P val
ratio an Mean Standard  Standard error of the difference value
deviation mean
Lower Upper
4.89
5:1 4.62 0.266 0.546 0.035 0.196 0.336 7.500 *
4.89
10:1 3.72 1.169 0.886 0.058 1.055 1.282 20.309 *
4.89
15:1 3.9 1.599 1.079 0.070 1.461 1.737 22.810 *
4.89
20:1 257 2.363 1.067 0.069 2.226 2.499 34.085 *
4.89
25:1 2.03 2.857 0.905 0.059 2.741 2.972 48.613 *
4.89
30:1 1.70 3.186 0.747 0.049 3.090 3.281 65.617 *
4.89
35:1 1.43 3.451 0.660 0.043 3.367 3.536 80.550 *
4.89
40:1 123 3.658 0.510 0.033 3.593 3.723 110.487 *
4.89
45:1 1.10 3.789 0.458 0.030 3.730 3.848 127.429 *
4.89
50:1 1.07 3.819 0418 0.027 3.765 3.872 140.699 *
* - statistically significant (p < 0.05)
A% AT e BE5) BAL 40:10) dXG ot A4 mHsleh
Asl B} dzke o) AAE 2512 SRk st '19461 go S QT2 Janhom 57& IAH 34
Megibow 502 FAZ4d2] CTHAS Ao 2 wavelet Z2 =o) JPEG3} wavelet 4178]&S 9:1 =5 A4
A% 8:1,16:1,24: 12 Alse] AT A3} W= ums}oq Aol Wil Aol wavelet SF3o] o 43
(sensitivity)7} 16: 1RE |93} ZAade] 10: 1R o3 ¥ 73k T, Pabla £P2 o1Am A= HE=g 33
stZgo| HAFHclT BTl ] Fle EH CT oA storage phosphor DenOptix ] ] & od A& JF otz Al
# 9] MR A4S, JPEG 2000 358 A8t g e 3he] ROCEAMT 23 16:1 4FEAM = A4 4439
2 AR &Ao gt t&u]Ee o gy, CT A A3l glo] A& 7Fssidx Yot 2 ¢ JPEG 2000 &
ol & 10:1, MReA = 5:10] HAsivtm Adaigdch Li ol #3 d7=2 7108 4X)3 Xobg h4yez CDRA

1:110

E''& Low-dose CT ¢JAFE JPEG3} wavelet dye|&o s
t&sha, 2 wHghRg]e] #E%E Hrlsled ROC 4
5t A3} JPEGH wavelet d18]& 4= 10: 174X & =
=2 A7t gtz ko) Fidler 5% Ao Ax
letgHS JAtoez Q33 Digital Substraction Radio-
graphy (DSR)ol] j &+ JPEG3} JPEG 2000 gt9) B]Loim
7:1 4E A A8 F93 2ol g ¥ ¥
&g A JPEG 20000) ©] $4=3)7)= s} Ao o) =
o] ssleta st A4 PET ¥°3/}-& dio=
JPEG, JPEG 2000 9}24hi ¢ v)mdt Az} JPEGY 7S
10: 17}, JPEG 20008) 7% 25: 17} 12 oAbzl z}o]
7} dddeta skeh o]9} el da g GAME 94
7 dWz dAHes A shedt dEEo ks B

o

2]
S-
=

cie
o

Mz °§*P£ 3 Esle] 2A3 A3} JPEG 20002 S 14:
1747 gAAR ez 8 bt 45E2 1 v Qe
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Table 7. Results of paired sample t-test by comparing reconstructed images (JPEG 2000) with original images at a confidence level of
95% for CT images

Paired difference

Compression 95% confidence interval

ratio Mean Mean Standard Standard error of the difference T P value
deviation mean
Lower Upper
4.97
5:1 4.65 0.321 0.587 0.038 0.246 0.395 8.470 *
4.97
10:1 4.49 0.487 0.647 0.042 0.405 0.570 11.678 *
4.97
15:1 3.68 1.292 1.178 0.076 1.142 1.441 16.989 *
4.97
20:1 754 2433 1.246 0.080 2.275 2.592 30.259 *
4.97
25:1 1.95 3.021 1.072 0.069 2.884 3.157 43.636 *
4.97
30:1 1.60 3.371 0.924 0.060 3.253 3.488 56.524 *
4.97
35:1 132 3.658 0.697 0.045 3.570 3.747 81.356 *
4.97
40:1 1.20 3.771 0.635 0.041 3.690 3.852 91.984 *
4.97
45:1 1.10 3.875 0.518 0.033 3.809 3.941 115.782 *
4.97
50:1 1.05 3.925 0.392 0.025 3.875 3.975 155.277 *

* 1 statistically significant (p <0.05)
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Table 8. Results of paired sample t-test by comparing reconstructed images (JPEG 2000) with original images at a confidence level of

95% for MR images

Paired difference

Compression 95% confidence interval
ratio Mean Mean Standard Standard error of the difference T P value
deviation mean
Lower Upper

4.98

5:1 4.70 0.275 0.690 0.045 0.187 0.363 6.173 *
4.98

10:1 4.74 0.242 0.429 0.028 0.187 0.296 8.727 *
4.98

15:1 4.34 0.638 0.801 0.052 0.536 0.739 12.325 *
) 4.98

20:1 3.25 1.729 1.240 0.080 1.572 1.887 21.606 *
4.98

25:1 2.40 2.575 1.176 0.076 2.425 2.725 33915 *
4.98

30:1 1.87 3.108 1.100 0.071 2.968 3.248 43.777 *
4.98

35:1 1.60 3.383 0.978 0.063 3.259 3.508 53.578 *
4.98

40:1 1.34 3.642 0.758 0.049 3.545 3.738 74.465 *
4.98

45:1 1.16 3.821 0.561 0.036 3.749 3.892 105.457 *
4.98

50:1 1.09 3.888 0.556 0.036 3.817 3.958 108.260 *

* : statistically significant (p <0.05)
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