
Neural Network Functions – maXbox6 https://maxbox6.wordpress.com/2026/05/11/neural-network-functions/

2 of 20 12/05/2026, 22:28



InitializeNetwork

ForwardPass

ActivateNeuron

ComputeLoss

Backpropagate

UpdateWeights

TrainEpoch

Predict

delphifunction ActivateNeuron(X: Double): Double;

begin
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  Result:= 1 / (1 + Exp(-X)); // sigmoid

end;

function ForwardPass(const Inputs: TArray<Double>): 

TArray<Double>;

begin

  { compute weighted sums, then activate }

end;

function ComputeLoss(const Output, Target: TArray<Double>): 

Double;

begin

  { measure error }

end;

procedure Backpropagate;

begin

  { compute gradients }

end;

procedure UpdateWeights;

begin

  { apply learning rate }

end;

InitializeNetwork

ForwardPass

ActivateNeuron

ComputeLoss

Backpropagate

UpdateWeights

TrainEpoch

Predict
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ForwardPass Backpropagate UpdateWeights

keras numpy

keras numpy

.dpk

Neural Network Functions – maXbox6 https://maxbox6.wordpress.com/2026/05/11/neural-network-functions/

5 of 20 12/05/2026, 22:28



Tools > Options > Language

> Delphi > Library

pip

keras numpy
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Sequential Dense

fit predict
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# Python script (run in the Python4Delphi Memo / Executor)
import numpy as np
from keras.models import Sequential
from keras.layers import Dense

# 1. Generate dummy data
N = 1000
DIM = 4

X_train = np.random.random((N, DIM))
y_train = np.random.randint(2, size=(N, 1))
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model.evaluate

Sequential Dense

binary_crossentropy adam

model.fit
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X_test = np.random.random((100, DIM))
y_test = np.random.randint(2, size=(100, 1))

# 2. Build model
model = Sequential()
model.add(Dense(10, activation='relu', input_dim=DIM))
model.add(Dense(1, activation='sigmoid'))

# 3. Compile
model.compile(

optimizer='adam',
loss='binary_crossentropy',
metrics=['accuracy']

)

# 4. Train
model.fit(X_train, y_train, epochs=10, batch_size=32, verbose=

# 5. Test
loss, acc = model.evaluate(X_test, y_test, verbose=0)
print("Test loss: {:.4f}".format(loss))
print("Test accuracy: {:.2f}%".format(acc * 100))

Neural Network Functions – maXbox6 https://maxbox6.wordpress.com/2026/05/11/neural-network-functions/

8 of 20 12/05/2026, 22:28



ModuleNotFoundError: No module named 'keras'

'tensorflow'

ValueError InvalidArgumentError

Access violation ExecString

Memo Output

ExecString

ExecScript

print

input fit

python.exe

pythonimport sys
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print(sys.path)

import keras

print("Keras version:", keras.__version__)

import tensorflow

print("TensorFlow version:", tensorflow.__version__)

TMemo PythonOutput import keras

pythonValueError: The last dimension of the inputs to Dense 

should be defined.

pythonprint("X_train shape:", X_train.shape)

print("y_train shape:", y_train.shape)

input_shape

pythonimport traceback

try:

    model = ...

    model.compile(...)

    model.fit(X_train, y_train, ...)

except Exception as e:

    print("Exception:", str(e))

    traceback.print_exc()
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Memo

delphiprocedure TForm1.RunPythonScript(const Code: string);

begin

  PythonEngine1.IO := PythonGUIInputOutput1;   // show output 

in a Memo

  PythonEngine1.ExecString(PWideChar(Code));

end;

model.fit

TTask

pythonimport sys

import platform

print("Python executable:", sys.executable)

print("Python version:", platform.python_version())

try:

    import keras

    print("Keras imported OK")

except Exception as e:

    print("Keras import error:", e)

    import traceback

    traceback.print_exc()
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python -c "import keras"

np.float32

model.fit

traceback

CreateNetwork InitializeNetwork

ForwardPass CalculateOutputs

ActivateNeuron ApplyActivation

Sigmoid Tanh ReLU

ComputeLoss ComputeError

Backpropagate
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BackPropagateOneNode

UpdateWeights AdjustWeights

TrainEpoch TrainNetwork

ForwardPass ComputeLoss Backpropagate Updat

eWeights

Predict RunNetwork

ForwardPass
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//Minimal Delphi teaching skeleton
type

TNeuralNet = class
public

procedure CreateNetwork(NumInputs, NumHidden, NumOutputs: 
procedure ForwardPass(Inputs: array of Single; var Outputs: 
function ActivateNeuron(X: Single): Single;  // e.g., sigmoid
procedure ComputeLoss(Target, Output: array of Single; 
procedure Backpropagate;
procedure UpdateWeights(LearningRate: Single);
procedure TrainEpoch(Data: array of TSample);
procedure Predict(Input: array of Single; var Output: array

end;
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// Simple network structure
type

TBackPropNet = class
private

FInputs:       array[0..1] of Single;
FHidden:       array[0..1] of Single;
FOutputs:      array[0..0] of Single;

FWeightsIH:    array[0..1, 0..1] of Single;  // input to hidden
FWeightsHO:    array[0..1, 0..0] of Single;  // hidden to output

FHiddenErrors: array[0..1] of Single;
FOutputErrors: array[0..0] of Single;

FInputCount:   Integer;
FHiddenCount:  Integer;
FOutputCount:  Integer;
FRate:         Single;

procedure RandomizeWeights;
function Sigmoid(X: Single): Single;
function SigmoidDeriv(X: Single): Single;
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sigmoid

System.SysUtils
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public
constructor Create(InCnt, HidCnt, OutCnt: Integer; LearnRate: 

procedure Forward;
procedure Backward(const Target: array of Single);
procedure Train(MinError: Single; MaxEpochs: Integer);

end;
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program XORBackprop;

{$APPTYPE CONSOLE}

uses
System.SysUtils;

type
TBackPropNet = class
private

FInputs:        array[0..1] of Single;
FHidden:        array[0..1] of Single;
FOutputs:       array[0..0] of Single;

FWeightsIH:     array[0..1, 0..1] of Single;  // input  → hidden
FWeightsHO:     array[0..1, 0..0] of Single;  // hidden → output

FHiddenErrors:  array[0..1] of Single;
FOutputErrors:  array[0..0] of Single;
FRate:          Single;

function Sigmoid(X: Single): Single;
function SigmoidDeriv(X: Single): Single;
procedure RandomizeWeights;

public
constructor Create(LearnRate: Single);
procedure Forward;
procedure Backward(const Target: Single);
function TrainXOR(Epochs: Integer; MinError: Single): 
function TestXOR(Input0, Input1: Single): Single;

end;
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constructor TBackPropNet.Create(LearnRate: Single);
begin

FRate := LearnRate;
RandomizeWeights;

end;

function TBackPropNet.Sigmoid(X: Single): Single;
begin

Result := 1 / (1 + Exp(-X));
end;

function TBackPropNet.SigmoidDeriv(X: Single): Single;
begin

Result := X * (1 - X);
end;

procedure TBackPropNet.RandomizeWeights;
var

i, j: Integer;
begin

for i := 0 to 1 do
for j := 0 to 1 do

FWeightsIH[i, j] := (Random - 0.5) * 2;

for i := 0 to 1 do
for j := 0 to 0 do

FWeightsHO[i, j] := (Random - 0.5) * 2;
end;

procedure TBackPropNet.Forward;
var

i, j: Integer;
Sum: Single;

begin
// Hidden layer
for j := 0 to 1 do begin

Sum := 0;
for i := 0 to 1 do

Sum := Sum + FInputs[i] * FWeightsIH[i, j];
FHidden[j] := Sigmoid(Sum);

end;

// Output layer
for j := 0 to 0 do begin

Sum := 0;
for i := 0 to 1 do

Sum := Sum + FHidden[i] * FWeightsHO[i, j];
FOutputs[j] := Sigmoid(Sum);

end;
end;

procedure TBackPropNet.Backward(const Target: Single);
var

i, j: Integer;
Sum: Single;

begin
// Output error
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FOutputErrors[0] := (Target - FOutputs[0]) * SigmoidDeriv(FOutputs[

// Hidden errors
for j := 0 to 1 do begin

Sum := 0;
for i := 0 to 0 do

Sum := Sum + FOutputErrors[i] * FWeightsHO[j, i];
FHiddenErrors[j] := Sum * SigmoidDeriv(FHidden[j]);

end;

// Update hidden → output
for i := 0 to 1 do

for j := 0 to 0 do
FWeightsHO[i, j] :=

FWeightsHO[i, j] + FRate * FHidden[i] * FOutputErrors[j];

// Update input → hidden
for i := 0 to 1 do

for j := 0 to 1 do
FWeightsIH[i, j] :=

FWeightsIH[i, j] + FRate * FInputs[i] * FHiddenErrors[j];
end;

function TBackPropNet.TrainXOR(Epochs:Integer; MinError: Single
var

Epoch, Pattern: Integer;
Input0, Input1, Target, TotalError: Single;

begin
Result := False;
for Epoch := 1 to Epochs do begin

TotalError := 0;

// XOR training set
for Pattern := 0 to 3 do begin

Input0 := Pattern and 1;
Input1 := (Pattern shr 1) and 1;
Target := (Input0 + Input1) mod 2;  //0 xor 0 = 0; 1 xor 1 = 0; others
FInputs[0] := Input0;
FInputs[1] := Input1;

Forward;
Backward(Target);
TotalError := TotalError + Sqr(Target - FOutputs[0]);

end;

TotalError := Sqrt(TotalError);
if TotalError < MinError then begin

WriteLn('XOR converged after ',Epoch,'epochs(error:'
Result := True;
Exit;

end;

if Epoch mod 1000 = 0 then
WriteLn('Epoch ', Epoch, ', Error: ', TotalError:0:6

end;
end;

function TBackPropNet.TestXOR(Input0, Input1: Single): Single
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(0,0)→0 (0,1)→1 (1,0)→1 (1,1)→0

sigmoid

0.01
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begin
FInputs[0] := Input0;
FInputs[1] := Input1;
Forward;
Result := FOutputs[0];

end;

var Net: TBackPropNet;
Ans: Single;

begin
Randomize;
Net := TBackPropNet.Create(1.0);

if not Net.TrainXOR(10000, 0.01) then
WriteLn('XOR training did not converge.');

WriteLn(#10, 'XOR solution:');
Ans := Net.TestXOR(0, 0); WriteLn('0 xor 0 = ', Ans:0:6);
Ans := Net.TestXOR(0, 1); WriteLn('0 xor 1 = ', Ans:0:6);
Ans := Net.TestXOR(1, 0); WriteLn('1 xor 0 = ', Ans:0:6);
Ans := Net.TestXOR(1, 1); WriteLn('1 xor 1 = ', Ans:0:6);

ReadLn;
end.
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