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Abstract

In this study, we proposed the designs and implements an integrated interface system for the effective management
of smart medical beds. The proposed system efficiently integrates the monitoring, operation, data collection, analysis,
and communication functions of smart beds. The key requirements include standard-based interoperability, remote
access and control, and the design of a common message specification for various manufacturers’ smart beds. The
system adopts an extensible architecture that accommodates the HL7 FHIR standard and the hospital’s own interface
specifications, supporting communication with smart beds via a Rest API-based design for connectivity with diverse
beds. The implemented system has been proven to operate stably in large hospitals with over 1,000 beds through
testing, and the data generated by the system has passed the HL7 FHIR message validation, demonstrating
interoperability with various medical institutions.
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Table 1. Required message data

Name Value
Power
Lighting ON, OFF

Upper motor angle Levell, Level2,

Center motor angle Level3, Leveld,

Lower motor angle Levelb

Weight 07200Kg

Respiratory rate

Resting heart rate 071500pm
Maximum heart rate 07250bpm
SmartBed 1D SmartBed ID
Gateway 1D Gateway 1D
IP address IP address
Patient name Name
Connected,

Assignment status

unconnected
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Table 2. Test server specification

ltem Interface system Simulator
Intel Pentium
CPU Apple M2 Q4560
Memory 16GB DDR4 8GNB
Storage SSD 512GB HDD 1TB
Network speed 24Gps 14Gps
0S MacOS 14.3 Window 10

ook
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Table 3. API unit tests

URI Joed/bedlnfo
Method GET
Parameter bed-1
{
"bedld": "bed-1",

"upperMotorAngleLevel”: 1
"centerMotorAngleLevel”: 1
"lowerMotorAngleLevel”: 1
"lighting”: "OFF",
"power”: "ON",
"patientinfo”: "Patient(id=1,

patientld=patient-1, ...)"

!

Response body

Response code 200 OK
UR [bed/receivedVital
Method POST
{
"bedld” : "bed-1
"measurementTime”
Request body | "2024-03-10T11:30:00.000",
"type” : "WEIGHT",
"valug” : 719

Response code 201 OK-Created

UR Jbed/control
Method POST

{
"bedid” : "bed-1",
"upperMotorAngleLevel”
"ONE",
"centerMotorAngleLevel”
"TWO',
"lowerMotorAngleLevel”
"THREE",
"lighting” : "ON",
"power” : "ON"
}

Request body

Response code 201 OK-Created
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URI /hi7jvital/heart_rate/bed-1/202403190051
Method POST
{
"resourceType”: "Observation”,
"status”: "final”,
"effectiveDateTime":

"2024-03-19T00:51:20+09:00",
"valueQuantity”: {

Response "value": 74.63,
body "unit” "bpm”,
"system’”:
"http://unitsofmeasure.org”,
"code": "/min”
!
!
Response
200 OK
code
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E 4 M2 HAE ALt

Table 4. Reliability test result

URL| /oed foed /bed hi7
Result Jbedinfo | /receiveVital | /control Mital
Total 488119 488942 488186 | 488038
Success | 4838119 488942 483186 | 483038
Error 0 0 0 0
V. Z2 Y #5 B
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