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Implementation of the Arc Detection Device Using IR Sensor
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Abstract: Recently energy consumption has been increasing because of advances in the industry, and electrical fires
have accounted for 31.9% of all fire accidents. An electrical fire is caused by a short circuit, power surge, or poor
contact. Safety devices for short circuits or power surges are currently mandatory and can actually detect problems,
but arcing caused by contact failure is difficult to detect in advance. This study used an IR sensor to detect the
heat concentration caused by the arc. The data from the low-resolution sensor was amplified as much as four times

by interpolation to find the exact location of the heat source and were then investigated.
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Fig. 1. 16x4 IR sensor [9].
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Fig. 2. Internal structure of MLX90620 [9].

VDD

EEPROM

ogh

16X4sll =5 2= 71 FeMd A= MelexisAb
9] MLX906208 Ag35t3on, A23(TO-39 package),
A7}, 16X49] s =E 7HA0 Al &%= 0.5 Hzo
A 1 HzZ7tA] 7Vssitt. Fedd2 3.3 VoA 2.6 V
o] & Agol FAastA|et MLX906205 19 5
o= ARESH] YoM BEEA] 2.6 VO] HAAZ A7t
s zofof st7] "Wl FAY l=2ol8E o] &5t
2.6+0.1 V& g9 5 Q== 519}

MLX906205 &Atst7] $1gF AR/ 9mAolso|B =
A Aert gle +RME A8o] 7hsoH, 2%
578 W= -50°CoflA 300°C7HR] &4 7hsstal &
A ZHfield of view, FOV)= 4004 60°o|c}. &
Al A AELOI A ARSE 712 FOVZE 6071 1S AR5t
Ak,

E3F MLX906202 Q] CPUSL 12C QIE|Ho]AE A}

A

~

A}

259

| Read the EEPROM table |

|

*-| Store the calibration coefficients in the MCU RAM for fast access |

1

| Write the oscillator trim value int o the |0 at address 0x83 |

)

Write the configuration value(IO address 0x92)

Yes The Value is either read from the EEPROM or hard coded
externally.

Set the POR/Brown Out flag to “17(bit 10 at address 0x92)

Ho

POR/Brown Out flag cleared?

| Read measurement data(PTAT+desired IR data) |

!

Tambient

.

Pixel offset cancelling

!

| Pixel to pixel normalization |

i

Obiject emissivity compensation

1

Obiect temperature calculation

l

| Image processing and correction |
!

Fig. 3. Flowchart of MLX90620 [9].
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unitl6_t IR90620TaCalc (void)

{
unit8_t VTH_L = IR_FFPROM[0xDA];
unit8_t VTH_H = IR_EEPROM[0xDB];
unit8_t KT1_L = IR_EEPROM[0xDC];
unit8_t KT1_H = IR_EEPROM[0xDD];
unit8_t KT2_L = IR_LEEPROM[0OxDE];
unit8_t KT2_H = IR_EEPROM[0xDF];

float VHT25, KT1, KT2, tempf;
int32_t temp;
if(temp=32767){

VTH25 = temp — 65536; }
else {

VTH25 = temp; }

temp = 256 + KT1_H + KT1_L
ifttemp > 32767){

KT1 = (float)(temp — 65536) / 1024. ;}
else {

KT1 = (float)(temp) / 1024. ; }

temp = 256 + KT2_H +KT2_L;
if(temp > 32767)

KT2 = (float)(temp — 65536) / 1024.; }
else {

KT2 = (ﬂoat)(temp),’ 1048576.; }

tempf = 4*KT2*(VTH25-IR_PTAT[O]);
TA=(-1*KT1+sqrt((double)(KT1*KT1 +tempf)))/2*KT2+25;

Fig. 4. Temperature of absolute chip.

templ=pow(2, a0_SCALE);
tmep2=pow(2, delta_a_SCLAE);
temp3=pow(2, Bi_SCALE);
j=L

for(i=0;i<64;i++) {
i (i%AN] j++3}

Aj = IR_EEPOMIi);
if(A] > 127) { Aj=Aj-256: }

Bi=IR_EEPROM[0x40+i];
if(Bi >127) { Bi=Bi-265; }

VIR =IR_DATA[i];
if(VIR > 32767) { VIR=VIR-65536. ; }

VIR_OFF_COMP =VIR — (Ai+(Bi/temp3)+(TA-25));
VIR_TGC_COMP = VIR_OFF_COMP — (TGC/32)+VCP_OFF_COMP;
e = (256%_H +e_L)/32765.;

VIR_COMP = VIR_TGC_COMP /e;

aij=(256.*a0_H+a0_L (TGC/32.) * (256.¥aCP+H +aCP_L))/templ + IR_EEPROM[0x80+]]/temp2;

IR_CALC_DATA[(i%4)*16+]] =sqrt(dqrt(VIR_COMP/aij + pow((TA +273.15),4)))-273.15;
}

Fig. 5. Temperature of specific pixels.
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Fig. 7. Bilinear interpolation.

static void resizeBilinearGray(float *pixels, float *temp, int w, int h, int w2, int h2)
{

uint8_t index;

float A, B, C, D, x, y, gray;

float x_ratio = ((float)(w-1))/w2;

float y_ratio = ((float)(h-1))/h2;

float x_diff, y_diff;

int offset = 0;

intL j;

for(i=0; i<h2; i++) {
for(j=0; j<w2; j++) {
x = (int)(c_ratio * j );
y = (int){y_ratio * i );
x_diff = (x_ratio *j) - x;
y_diff = {y_ratio* i) - y;
index = y*w+x;

A = pixels[index];

B = pixels[index+1];

C = pixels[index+w];

D = pixels[index+w+1];

gray = (A+(L-x_diff)*(1-y_diff) +B*(x_diff)*(1-y_diff)
+CHy_diff)*(1-x_diff) + D*(e_diff*y_diff));
temploffset++] = gray;

Fig. 8. Code of bilinear interpolation.

Fig. 9. IR image, (a) original image and (b) after interpolation image.

Fig. 10. IR image, (a) original image, (b) EasIR image
(160x120 pixels), and (c) manufacture device image (64x16
pixels).
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