J. Biomed. Eng. Res :164-171, 2008

MFER E35 243 AAASAR I 28 7

T ZiA

= q
4 T, ac =

‘ARggy s gyt ‘orEAge BT

Waveform Biosignal Interface based on
International Standard MFER

Hune Cho', Seon chil Kim?

'Department of Medical Informatics, College of Medicine Kyungpook National University,
ZDepartment of Radiologic Technology, Daegu Health College
(Received January 7, 2008. Accepted March 17, 2008)

Abstract

Recently, many of hospitals have hurried to computerize the resulting data from medical devices, in order to introduce Electric Medical
Record(EMR). In terms of the linkage between medical devices and hospital information systems, however, many difficulties have arisen
due to some reasons such as the variety of prescription input, the format difference of the resulting data sheet, and the interface difference
between medical devices from different companies. To solve these problems, many researches on standardization of the resulting data of
medical devices have been performed. In this study, the linkage between hospital information systems and resulting datum in
Electrocardiogram(ECG) generating biosignal waveform was tested by applying Medical waveform Format Encoding RulestMFER)
Version 1.02 , which has more advantages than existing global standard. MFER viewer, in addition, was made to display the resulting data
on a screen. The MFER viewer was tested and compared to the existing Scalable Vector Graphics (SVG) Viewer. The results showed that
this method is more effective in the interface the data storage and application, because of simplicity and easiness in data applications. And
the results show that the MFER is convenience and effective for physician. It is considered that the role of MFER as the interface in biosignal
waveform including Electrocardiogram medical devices would expand in the near future.
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Waveform Biosignal Interface based on International Standard MFER

Level 1 ; Basic definition

Frame attributes

Sampling attribute(MWF__IVL)(0B)
Sampling resolution(MWF__SEN)(0C)
Data type(type of encoding)
(MWF__DTP)(0A)

Offset value(MWF__OFF)(0D)

Null value(MWF__NUL)(12)

Data block length
(MWF__BLK)(04)
Number of channel
(MWF__CHN)(05)
Number of sequences
(MWEF_SEQ)(06)
Pointer(MWF_PNT)(07)

Type of waveform(MWF__WFM)(08)

Channel attribute(definition)
(MWF__ATT)(3F)
Attribute of waveform
(MWF__LDN)(09)
Waveform information
(MWF__INF)(15)
FilterMWF__FLT)(11)
Interpolation or decimation

Endianity(MWF__BLE)(01)
Version(MWF__VER)(02)

Charater code(MWF__TXC)03)
Blank/end-of-contents
(MWF__ZRO)(00)
Connent(MWF__NTE)(16)

Info on machine(MWF__MAN)(17)
compressio MWF_CMP)(0E)

(MWF__IPD)(0F)
Waveform data(MWE_ WAV)(1E)

Level 2 ; Explanation

Level 3 ; Extended description

Preamble(MWF__PRE)(40)
Evern(MWF__EVT)(41)

Value(MWF__VAL)(42)

Acquisition or processing info(MWF__CND)(44)
Samplng skew(MWF__SKW)(43)

Group definition(MWF__SET)(67)

Patient name(MWF__PNM)(81)

Patient IDIMWF__PID)(82) .

Data of birth, age(MWF__AGE)(83)
Sex(MWF__SEX)(84)

Measurement date/time(MWF__TIM)(85)
Message(MWF__MSS)(86)

Object identifierMWF__UID)(87)
Description map(MWF__MAP(88)

a8 1, MFER 212 2| 74,
Fig. 1. MFER Encoding Principle.
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Table 1. List of MFER basic tag.
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MWF__PRE

MWF_BLE
MWF_CMP
MWF__VER
MWF__TXC
MWF_MAN

MWF_WFM
MWF__INF

MWF__DTP
MWF__FLT
MWF__IPD

Preamble

Pre-definition

Definition of waveform information

MWF__EVT
MWF_VAL
MWF__CND

Extension Tags

64

01
14
02
03
23

08
21
10
17
15

65
66
68

40h Preamble
01h Edian size
OEh Compression
02h Version
03h Character code
17h Vendor, model
08h Classification waveform
15h Waveform information
0Ah Data encoding type
11h Filter
OF Interpolation, decimation
M Event
Value
42 Acauisit
44 cquisition

processing information
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Fig. 2, Data Flow Chart of MFER ECG System.
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Fig. 3. Structure of basic and Decompress data of XML Philips ECG.
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*. decomp.xml

Header info l I Waveforms Info |
LEVEL2 Y
Waveforms parse
MWF_PRE {parsedwaveforms)
MWF_VAL +
LEVELS l 16bit Unsigned int format I
MWF_PNM
VWF_AGE MWE CHL
MWF_TIM MWF_BLK
MWF_SEX MWF—SEQ
| Data Black length — Waveform |

a3 4, SE XML ECG Hlole{e| &t Ihy.
Fig. 4. Convert processing of Decompress XML ECG Data.
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MWF file Open

MFER Header
A 4 Andlysis
Validate +
MFER Data
+ Data Length
Analysis
Draw
Waveform *
Tag (Datq,
MFER Header Length)

A

MFER Data

Data Parse

a3 5, MFERG|O|E{e] 42| E =M.
Fig. 5. Flow chart MFER Data Analyzing Process.
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Fig. 6. Parsing structure of MFER Data.
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d. HL7 Message Generator
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Public Function loadBHL Y{peth As String)
Dim stzline As String

nlen = I

steline = InputinlLepn, 1

Close #1

stHL7Meg = steling
End Function

Dimn By As CDOIBo:
Dim Stn As ADODEL
Dim Sl As New ADODB Stream

With Stre2
Open
Type = adlypelexs
Charser = “suc—kr”
LeadBromBile (sizPath
Eng With
" Message & HEMYR MWE WL woiRth

Type = “text/wn) chersei=""eug-kr™™
Encoding = “baseba”

Set St =

End With
st CopyZTo St
St Plush

a8 8, HL7 MIAIX] #=2f MWF Thd Aol sdef,
Fig, 8. HL7 Message to MWF file.
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Fig. 9. Created structure of HL7 Message.
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Y W47} MFER @4 39] el A 2.8 wiA & & Fig. 83} 2
o] MWF 315 VB Z XU EE o] &3} HL7 W42} OBX &
o F7tehs BES At Adahs WS A4t 24
® HL7 WlA|A] 2= Fig. 99} 2th A48 ECG HlolH & 8zt
BB e} 718t AL A& 3Fo] e 4= 9 o1 MFER Ho]dl| A
A& F Y= FAEIG T

v. 2 =

MFER XF& #4471 £ 23 71& AF7dA A9
DICOM, SCP-ECG ¥ 9] Qg #|o] 29} &) 74 YAl &
Z3l A go] grido|a, AlFE 3 wa Helsla AeHo)
At 20079 = 89 HE] 10€ 371 Bk 3709] WA 33
230709 AAE g Ao g 1289 AHE BEAE E3)

E 2, ECG 52| Ale| MFER HO{2tSVG Hof vl ARZ B}
Table 2, Comparison in ECG MFER viewer with SVG viewer by physician.

33 10, Scalable Vector Graphics (SVG) ECG &HH.
Fig. 10, Scalable Vector Graphics(SVG) ECG View.

£ AFA] AE e~ AT B84 HAFLUTh
AS AL AFASE 7F o2 FFAN BE 75 ASEY
€ 593 495 71EY A S T 7 7R 3PS B
Abg-ol Aol Uit ARl 84, H4A HAAE AF38
Fot Wl S e 2E AR R FEA, A g7 A8
E 93] Alg-e] Hol =) b 7 gojA] ARkEQ] E84S
71& AMgsle Z2 Y d vl wateh v n S A4 HY
o] MAAEE =9)ets HH A Ax Akt QB H o2 HE
JA oA A g3t= Scalable Vector Graphics(SVG) Hol 24

|

_l

2o WaEo] &83ln 9t AdobedlA] A Fdl= 2= AL
2001 W3C A% Aoz AAxe] w3y we g9l

SVG ¥73} Portable Document Format(PDF) ¥5 © & %83}
of AHg-3T}. Fig. 102 SVG ECG Hololth. U3 oA 5
£¥ XML o8& d74% F3dE MFER Fo¢ SVG ¥
Folz vin- £43 A7 F d4 Ak 5YT 2AE FE3
Hol Fglom, Al2Ele] F2AH dBAA AHEEE A+
SVG ECG Hrole Fol AR 9] A4 AollA o] &= e,
TFEE MFER 7% ¢ AHEA} 98k ohdst 7169 &
o, A€, dlo[e] 9] £& AR 4 F9] A g0l 7Feste] HlnF
AHgAe] 28 B 1S wiekth (Table 2).

V. 22 ¥ 0%

= =
VAR BAR RN s E S RH R B UAS WAL T
Aol Arel A2 284, 4T $84L AU Fushe A

System accessibility 7

Clinical utility 10
Convenience of diagnosis 12

Convenience of program control 1
Overall preference for MFER viewer 10

N = O N O
o O © o o
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olth. AAE 574119 QIE|F o] 2o Tt 9] e Aol
A EE3E A Lot AllE AR, Aol o] &= AU, A
€8 TAAL Atele A9 fI9th ol AA = o 84H] Qe H)
o|27t FFEALY] E]A 2o} Qe # o] A SJALe] A A
QA Fol] &3] W Folth 3 AAH ol Ax)u] & BA), 7)&
olMe] §F£o 2 A& AH| 2 A5 & ¢t dth wEkA
2 AFE o8 BAE s Asy) A3 ek AAle Ruzt g
Aol

£ Aol A A2 MFER S o] &3+ A2 54 K F-R-A| 28]
27129 BF ARG AANZ 39S FHsE 2lolA] o
Y {83 B R g2 Zert Aelslng A4 A E =y #
dale] QJadalA AASIEA] 54 2 AAPgE] 5 98 Y RE
A QJElH o]~ 3lod B} b HA AE T 4= AT B3 2
EollA AAIEE Bhe} o] Qo) b & A} iAol A
et el L8 5 = AT A Are) vpx| et

% TAI MFER Ho 71d3} A3} HL7 WA R] "ol 9lojA]
T 439 AHA S-S HUF meiste] 2o, JAe
FEL B8, 3FA, M4 S5 233 5 JEE sttt
T3 MFER ¥3¢te] o2 A5y =glo]ele] B9
1AL A4 A A9 AAE o] st FAEgE B
Aol A AAIE MFER S 714ke 2 A E MWF 3 & Al Ak
& HolEH & 74 - 7|5 - Ao 7Hsete] AR EE o3
Adt, A% AW vloHe] A o2 Q13 Ay X 5o =
F Zlojtk. o] 7|29 = ALEE Y a3l o] &A
AN Az Felo Holg BH o T3 37 753 A
A dulFEHES F A A Z 7UEo, do B o B4
olEl9] 47 A7t dad R oz AR HY,

B AANE A FRAIAEE oA B 2EE= HLTE, ©]
t]x] &= DICOME B 2 5132 MFER 9| FH &2 A 25 E 533
U8A T dlolE F] Al xHlof A Lo] 7153 Bl 2 A A3l aixt
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