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Design of Home Energy Monitoring & Control System and APP

Abstract

The development of science and technology had benefit a lot to human civilization,but
at the same time, a faster energy consumption follows thereupon. Building energy consump-
tion has been following the traffic after the human society to become the third largest energy-
consuming industries . Bringing the energy consumption-monitoring-system into the traditional
building automation system causes a poor flexibility and appears costly. The vigorous develop-
ment of embedded and Internet of Things technology provides new ideas for the construction
of building energy consumption monitoring system.

Based on the embedded and Internet of Things technology, this paper discusses the realiza-
tion of small practical household energy consumption monitoring platform. to build a family-
energy-control center on a raspberry, collecting water meters, electric meters, gas and illuming
values indoors, providing network background services for users and developping a correspond-
ing web app. People will access to the control center to get energy-consumption data and control
Indoor brightness and turn on/off the valves via remote operation. The main contents of this
design included the realization of webApp back end, energy-consumption data acquisition gate-
way, webapp front-end interface ,the construction of embedded web server and transplanting
the system to raspberry. As to the networking-building, using lora wireless communication
technology to achieve data communication between the host computer and the appendant de-
vices of; the host connected to earthnet router in house. Users can login the system through the
mobile browser to access the raspberry and system data. After running the test, the expected

effect is basically achieved, the system works well.

Key words: building energy consumption; embedded; Internet of things; network service;

mobile terminals
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AD 4RSI s

uint8 t getAdvalue () {

uint8 t i;

TLC549 CS = 0;

TLC549 DOUT = 1;

TLC549 CLK = 0;

for (i=0;1<8;1i++) {
AdValue = AdValue<<l;
TLC549 CLK = 1;
_nop_();
AIN = TLC549 DOUT;
TLC549 CLK = 0;

_nop_ ()7
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}
TLC549 CS = 1;

return AdValue;
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TEREF S, T Znm il i 4o float 258U, S T TAEHI AR N, K HIOKR 1000 1%
B (PRE =00/ V)

P JE AL A AR s

if (adFlag) {
adFlag = 0;
fAdvValue = (float) (ucAdValue x (5.0/255.0));

uiAdvValue= fAdValue % 1000;

4.5.2 BHBAZWXEIL

uiAdValue 32 [FI 2R 1000 75 9B BUE, 5 208 K00, A6z, 107, Aror It
PASEHT R Ze X

W ER A 10 BURZRIFAMAL, i BR L 10 BUBZ ST 4 WA 3 BGE 67, A4, +
{5, L HHT R R IX

BB s 2 v DXAZ AR R s

for(j = 0; j < 4; J++){
dispBuf[3-7] = uiAdvalue%10;

uiAdvalue /= 10;
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1 N D FEEHLIESE kDA RIIR I {py, pa, - - o}

repeat

LCi=0 (1<i<k)
for;=1,2,...,mdo
HIRA o) S8t p, (1 <i < k) B9BEE: dji = |2
AR S Sl I E I 0 E o5 (FRRIC: A\ = argmin, g, ,
PR a; RIAMRN IR : C, = O, U{x;};
end
for:=1,2,...,kdo
HRBER R p = 5 Xec, ©
if ) # p,; then
MR R, TR
else
RS AT R

end

end

until 4 i A ] AR

— ll2 5

,,,,, Ky i s

for

(3 = 0; 3 < 4; j++) |

dispBuf[3 - j] = uiAdvValue % 10;

uiAdvalue /= 10;

python 1& 5 AR BIANT

#3K il 6 B
def gradient (theta, X, y):

m

h

= y.size

= sigmoid(X.dot (theta.reshape(-1,1)))

grad =(1.0/m)%xX.T.dot (h-y)

return (grad.flatten())
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initial theta = np.zeros(X.shapel[l])

cost = costFunction(initial theta, X, y)

grad = gradient (initial theta, X, vy)

res = minimize (costFunction, initial theta, args=(X,y), Jac=gradient,

options={ 'maxiter':400})
def predict (theta, X, threshold=0.5):
p = sigmoid (X.dot (theta.T)) >= threshold

return (p.astype('int'))

sigmoid (np.array([1l, 45, 85]).dot(res.x.T))
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#include <reg5l.h>
#include <intrins.h>
#include '"common.h"

#define FOSC 11059200ul

#define TO H (65536-(2xFO0SC)/(1000%x12)) /256
#define TO L (65536-(2xFOSC)/(1000%12)) %256

sbit COMO

P17°0;
sbit COM1 = P1"1;

sbit COM2 P1"2;

sbit COM3 = P1"3;

sbit TLC549 CS = P176;

sbit TLC549 DOUT = P175;

sbit TLC549 CLK = P1"7;

bit flag = 0;

bit flagl = 0;

uint8 t ADcounts = 0;

uint8 t dispBufl[] = { 2, 0, 1, 8};

uint8 t code ledDeg[] = { 0xCO, O0xF9, OxA4,
xF8, 0x80, 0x90 };

uint8 t bdata Advalue;

sbit AIN = AdValue”O0;

void initSys ()

uint8 t getAdValue () {

uint8 t i;

TLC549 CS = 0;

TLC549 DOUT = 1;

TLC549 CLK = 0;

for (i=0;1<8;1i++) {
AdValue = AdValue<<l;
TLC549 CLK = 1;
_nop_();
_nop_ ()7
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AIN = TLC549 DOUT;
TLC549 CLK = 0;
_nop_ ()7
_nop_ ()7

}

TLC549 CS = 1;

return AdValue;

void main () {

uint8 t 1 0;
uint8 t j = 0;
uint8 t ucAdvValue = 0;
uintlé t uiAdvalue = O;
float fAdvalue = 0.0;
initSys();
while (1) {
if (flagl) {
flagl = 0;
ucAdvalue = getAdvValue();
/ /bR R
fAdvalue = (float) (ucAdValuex (5.0/255.
uiAdValue= fAdValue x 1000;
for(j = 0; j < 4; J++){
dispBuf[3-7] = uiAdvValue%10;

uiAdvalue /= 10;

}
if (flag) {
flag = 0;

switch (1) {

case 0:
CoOMO = 0; COM1 = 1; COM2 = 1; COM3
break;
case 1:
COMO = 1; COM1 = 0; COM2 = 1; COM3

break;
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case 2:
COMO = 1; CoMl = 1;
break;
case 3:

COMO = 1; CcoM1

1;
break;

}

P3 = ledDeg[dispBuf[il]]

if (i==0)

P3 &= 0x7f;

if (++i>=4)

i = 0;

void initSys () {

TMOD &= O0xFO;

TMOD |= 0x01;
EA = 1;
ETO =1;

THO = TO H;
TLO = TO L;

TRO

1;

void timerOISR()interrupt 1{

THO = TO_H;

TLO T0 L;

flag = 1;

if (ADcounts++>=40) {
ADcounts = 0;

flagl = 1;

COoM2

COM2

’

0;

1;

COM3

COM3
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