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High Level Schematic of Transient Simulation of 
Single Spool Turbo-Jet Engine
with Physics Informed Neural Network (PINN) Control
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Structure of Physics Informed Neural Net (PINN)
GE J85-21 Turbojet Engine Simulation

PINN Attribute Value Engineering Justification
Number of Input Nodes 4 Characterize Flight Domain

Number of Hidden Layers 4 Balances deep representations of the physics.

Number of Nodes for Hidden Layers 1 
through 3

128 Large capacity to capture coupled, multi-variable 
thermodynamic states.

Number of Nodes for Hidden Layer 4 64 Tapered “funnel” to compress information into final 
layer.

Number of Output Nodes 3 One per Control Actuator.

Data Loss Weight 50000 INCREASED: Force matching the exact curve shape

Thrust Loss Weight 50000 INCREASED: Force matching the exact curve shape

Mass Loss Weight 0.001 Keep physics minimized as soft boundary regulations

Energy Loss Weight 0.001 Keep physics minimized as soft boundary regulations 

Hidden Layer Activation Swish Smooth, non-zero derivatives for  stable calculations.

Output Layer Activation Static, Sigmoid Static bounding to Control Actuator Steady State Values.

Learning Rate 2e-3 to 1e-4 Reduces for finer accuracy as Epochs increase.
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Physics Induced Neural Network Normalized Loss Values 

• Gradual Convergence
• Prioritized Goal Tracking

• Larger Weighting on 
• Data
• Thrust

• Asymptotic Stability
• Smooth, flat behavior
• Small Oscillation
• No Over-fitting
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Thrust Modeling 
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Intelligent Multi-Variable Controller
for GE J85-21 Turbojet Engine
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Simulation Results for 
“Intelligent FeedForward with Multi-Variable Fuzzy Selector“

for GE J85-21 Turbojet Engine (Initial Ascent) 
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Simulation Results for 
“Intelligent FeedForward with Multi-Variable Fuzzy Selector“

for GE J85-21 Turbojet Engine (Initial Ascent) – Nozzle and VSV Control 
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Simulation Results for 
“Intelligent FeedForward with Multi-Variable Fuzzy Selector“

for GE J85-21 Turbojet Engine (Complete Flight Profile)
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