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1.  ( A 3-Level Ventilator-Mode Classification Scheme) 

Level 1.  (Breathing pattern) 
a. - (Primary breath-control variable) 

i.   (Volume) 
ii.   (Pressure) 
iii.  (Dual) 

b. ( Breath sequence) 
i.   (Continuous mandatory ventilation ; CMV) 
ii.   (Intermittent mandatory ventilation; IMV) 
iii.  (Continuous spontaneous ventilation ; CSV) 

Level 2.  (Control type) 
a.  (Tactical control) — (within breath) 

i.   (Set point) 
ii.   (Auto-set-point) 
iii.  (Servo) 

b.  (Strategic control) — (between breaths) 
i.   (Adaptive) 
ii.  (Optimal) 

c.  (Intelligent control) —  (between patients) 
i.   (Knowledge-based) 
ii. (Artificial neural network) 

Level 3.  (Operational algorithms) 
a.  ( Phase variables) 

i.   (Trigger) 
ii.   (Limit) 
iii.  (Cycle) 
iv.  (Baseline) 

b.  (Conditional variables) 
c. (Computational logic) 

* (mandatory breaths)
 

 
 2. 8 (Breathing Patterns)  

 
(Breath-Control Variable) 

 
( Breath Sequence) 

 

(Volume) Continuous mandatory ventilation 
Intermittent mandatory ventilation 

VC-CMV  
VC-IMV 

(Pressure) Continuous mandatory ventilation 
Intermittent mandatory ventilation 
Continuous spontaneous ventilation

PC-CMV 
PC-IMV 
PC-CSV 

(Dual) Continuous mandatory ventilation 
Intermittent mandatory ventilation 
Continuous spontaneous ventilation

DC-CMV 
DC-IMV 
DC-CSV 
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control ;VC) ( VT )
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1a.  (Control variable) 

(set-point)

(PIP)

PIP VT

(feedback 

control) VT

(time controller) (manipulated 

variable)  

(dual control)

 (Respiratory Care Equipment)

(dual control) (target VT )

(pressure limit) (control types)

(within a breath)

(pressure limit) VT ( ) (control 

type) (dual control) 1

(VC) (PC)

VT

(adaptive) (optimal) (knowledge based) (control type)

(volume targeted pressure control)

 (target) 

( : 

VT) (set point)

( : 3 cmH2O) (set point)

self-adjusting mode  
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1b.  (Breath sequence) 

CMV

(continuous mandatory ventilation  (full ventilatory 

support ; FVS (unassisted breath) IMV

( )

(active exhalation valve

( )

CMV IMV

CMV IMV CMV

IMV CMV

(inspiratory effort

(trigger APRV Phigh CMV mode  

“ ”

IMV (ventilatory support

(assist IMV

CMV (full ventilatory support; FVS)

IMV (partial ventilatory support; PVS) [ :

(weaning)]

(breath sequence) CMV; IMV ( 1)

S SIMV  (synchronized) IMV

(patient triggering) 3 (phase 

variables  

CMV IMV

CSV (continuous spontaneous ventilation) (assisted breath

(spontaneous breath

(assisted (unassisted

(assisted (unassisted

: (rapid-shallow breathing index; RSBI)

: (trigger (assists the ventilator
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2.  (Control Type  
(control type) (feedback control function)

1 7 [

 (artificial neural network control)]

3 7

(control)

 (tactical control (set points

VT (timing)  (strategic control)

(set points model

 
 (intelligent control)

( )

(dynamic set points (dynamic models

(neurological disorders COPD

(model

(spans

2  

(control type) (level-2)

/ Maquet 

Servo-i (pressure support) (volume support)

(PS) PC-CSV (set-point

(volume support) PC-CSV (adaptive control)

( )

(level-2) Drager’s AutoFlow

(supplement) (extra setting (operator’s manual

Drager Evita 4 “CMV” 

VC-CMV (set-point) CMV

AutoFlow ( CMV + AutoFlow) PC-CMV (adaptive control)

!! 

AutoFlow
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(breath sequence) IMV

(level-2) Puritan Bennett 840

(SIMV) VC-IMV (set-point)

 

 
 3. ( Basic Types of Control Used in Current Mechanical Ventilators) 

 
(Control Type) 

 
(Characteristics 
Mode) 

 
(Description of 
Example) 

 
(Example Mode) 

 
(Example 
Ventilator) 

(Set point) 

. . 

(PC-IMV) 
Bird VIP 

 

 
(VAPS) 

Bird 84000ST (Auto 
set point) 

. 

. 

CMV+PLV (
) 

Drager Evita 4 

(Servo) 

 .
(Proportional 

assist Automatic 
tube Compensation)

Puritan Bennett 840
Drager Evita 4 

(between breaths)

. 

  
(PRVC) 
AutoFlow 

Maquet Servo-i 
Drager Evita 4 

(Adaptive) 

 

(I/E ratio)
1 2  

Adaptive I-time VersaMed iVvent 

(Optimal) 

 
. 

(Adaptive support 
ventilation) 

Hamilton Galileo 
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(Knowledge-based) 

(rule-based expert 
system) 

(PS levl)

CO2 (ET-CO2). 

 
(SmartCare) 

Drager Evita XL 

(Artificial neural 
network ) 

(neural nodes)

(weighting 
factors)  

pH . 

(ABG)
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(strategic control types)

(static mathematical model)

(intelligent control)
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(rule-based expert systems)  
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(static mathematical model)

(intelligent control)

:
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3.  (Operational algorithms)  
(control circuit

breathing pattern (phase variables (conditional 

variables (artificial intelligence programs  

 

3a.  (phase variables  

(level-2)

VC-IMV (PS)

(level-2) VC-IMV (set-point)

(set-point) (level-3)

(trigger) (limit) (cycle)

VC-IMV (PS)

 

(assisted) (assisted breath)

PC-CSV  

 

(Pressure support)  

(Volume assist  

(ATC)   

(PAV)  

(Smart Care  

 

(pressure limit)

PEEP PEEP

( PEEP) ( ) VT PEEP

PEEP

(level) PEEP PC-IMV

(PIP) VT ( )

PC-CSV PEEP VT 3  
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3 PEEP A. PEEP B. 

PEEP PEEP C. PEEP

B C  

 
(machine-triggered

(patient-triggered

(machine-cycled (patient-cycled (triggered

(cycled (effort)

(effort) (effort)

(pressure-cycled (effort)

(effort)

(flow cycling) (threshold 

flow

/

(cycle) (effort)

- (patient-ventilator-synchrony)

(VT-cycling threshold

(flow-cycling threshold) Respironics Flow-Trak

IMV dual-control IMV)  
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Vortran Automatic Resuscitator

(threshold)

(reverse of flow cycling (passive 

cycling (time constant

 

 

 
3b.  (Conditional variables .   

(breathing pattern)

(phases)

  

(breath-ending criteria Newport ) ( Siemens )

Puritan Bennett

FlowBy [ phase variables : (trigger variable)

(threshold) ] (breathing 

pattern) (control type) (operational algorithms)

 

 

3c.  (Computational logic..)  

2 (advanced control types)

 ( ) (feedback 

signals) ( )

Hamilton Galileo (adaptive support ventilation; 

ASV) (work of breathing)

VT

Drager Evita XL SmartCare

(rule-based expert system) VT ETCO2

“ (comfort zone)” “ (fuzzy 
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logic)” (artificial neural networks)

 

 

 

15

( : )

4 Drager Evita 4 

4-11 ( : )

12 ( :

)  
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