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Realization of personalized lighting control system based on TFLite
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[ Abstract] This paper mainly realizes the voice input "on" and "off" signals to complete the opening and closing of LED lights
on the development board. Through the acquisition of 100 times of "on" , " off" , " environmental noise" and other sound signals,
the collected sound is trained in the data set of CSV format, and the training model is transformed into TFLite format. Based on the
aboved, the model is loaded to the development board for sound reasoning. It is demonstrated that the LED lamp on the development

board can be turned on and off.
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Fig. 1 Conversion of analog signal to digital signal
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Fig. 2 2 bit quantization chart was used
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void 2s_init() |

const i2s_config_t i2s_config = |

. sample_rate = 8 000,

/7 BB RAESIZR N 8 000 Hz

. bits_per_sample = i2s_bits_per_sample_t(16) ,

// BCERAEAIECH 16 bit

. channel_format = I2S_CHANNEL_FMT_
ONLY_LEFT,

/ /B SR T Ry L T
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}
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void loop () |

intl6_t sample =0

7/ PRI T RATE A B

int bytes = i2s_pop_sample( I2S_PORT ,
% ) &sample , portMAX_DELAY )

if(bytes > 0) |

Serial. println(sample) ;

}

%

(void
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Fig. 3 Serial output of audio data
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Fig. 4 Graphic output of PCM audio data
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Fig. 5 Get the IP address of the development board
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Fig. 6 The collected PCM data is stored in a text file
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Fig. 7 Image representation of PCM audio data
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Fig. 8 Time domain and frequency domain representation of
PCM audio data

9 PCM FSBURRITEERT
Fig. 9 Spectrum representation of PCM audio data
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int data_count = 0;

// BETE ZRAE R 5 R

int n=100;

/7 i EERAR P A UEL

void Check_Start() |

if(bsum >= Threshold_HIGH&&record_count
—=— 1)

data_count + +;

if (data_count ==n) |

pixels. setPixelColor(0 ,pixels. Color(255,0,
0));// £14T

I else if(data_count > n) |

pixels. setPixelColor(0 ,pixels. Color(0,0,

255) )5 // WAT

}

record_count = 0 ;
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HATINGR, (592 Sequential B 718 %E 4 73
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J& ,f#i F keras. layers. Dense T& ¥ A W) & — 21T
B MRS AT,

model. add( keras. layers. Dense(32 ,input_
shape = (FEATURE_NUM % SAMPLES_PER_
VOICE ) , activation = relu’))

model. add( keras. layers. Dense( 16 ,activation =
“relu”))

model. add( keras. layers. Dense(3, activation =
“softmax”) )
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adam = keras. optimizers. Adam (0. 000 01)

model. compile(loss = “sparse_categorical_
crossentropy” ,optimizer = adam ,metrics = [ ‘sparse_
categorical_accuracy”])
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history = model. fit(xTrain, yTrain, baich_
size = 1, validation_data = («xTest, yTest) , epochs =
1 000, verbose = 1)
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converter = tf. lite. TFLiteConverter. from_keras_
model (model)

iflite_model = converter. convert( )

// PRAF TF Lite A% AR5 1 45

open("model” , "wb" ). write( tflite_model)

H2 XA RBY I A BE T B 25 BT Kl b2
IBAT M B AT — 5 W B e, B O REE C
EE MBS AT linu Ay 4 xxd-i
e Z SN AR C AU RSB N, B
2 B model. h A% A3

5 REEE

TE T SC AR BSR4 i AR B )1 2 BF i 1) Al 1
WG A TT A i 28 5 PR R AL, BE 63 it 1] 7 101
FARAKR D3 TP (4R IR M T S5 [
B o

WU R AR , 4 JAS o H 1 0 B
HE A BB A BT HERR, 8 oflinpuiTensor
W2 30 5% A 2% 8 Al 2 (B0 R i A 3 B A
o T ST R A, 3K S B A AR R St
SRERIYN I — A AR AL R A , X B S 5 A
AR I LI A 128l > K 41 1) 3100 R 0 T 4



200 B ofE il

oML 5 8

114

W70, 1] Z 18],

— IR E R A S R ] Invoke 3E4T
MR, JF HLAE S8 ORI | KA SR T o, ol
H tfl0utput Tensor FIL X 3 4> F & AOTERT A,
FAAURS NS TEDL AN

TfLiteStatus invokeStatus = tflinterpreter — >
Invoke() ;

for (inti =0; i < NUM_VOICES; i ++) |

Serial. print( VOICES[i]) ;

Serial. print(" . ") ;

Serial. println(iflOutputTensor — > data. fli],
6);
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Fig. 10 Using TFLite model for model reasoning
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float silence = tflQutputTensor — > data. f{0];

float open = tflOutputTensor — > data. f[1];

float close = tflOutputTensor — > data. f{2];

if(silence == 1) |

lelse ]

if(open > close&&open > 0.6) |

pixels. clear( ) ; // B

pixels. setPixelColor (0 ,pixels. Color(255,255,
255)) ;// JHBI

lelse if(close > open&&close > 0.6) |

pixels. clear () ; // B

pixels. setPixelColor(0 ,pixels. Color(0,0,0)) ;
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