NMEA precision issue on Arduino
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€ Some Arduino board doesn’t support “double” data type as 8 byte and its precision is same as
“float” type (4 byte).

€4 byte latitude or longitude value don't have enough precision (especially on RTK, PPP)
For RTK or PPP position use, at least 6 decimal place is necessary.
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LANGUAGE Reference > Language > Variables > Data types > Double
FUNCTIONS dou ble
[Data Types]
STRUCTURE yp
LIBRARIES Description
IOT CLOUD API Double precision floating point number. On the Uno and other ATMEGA based boards, this occupies 4 bytes. That is, the
GLOSSARY double implementation is exactly the same as the float, with no gain in precision.

On the Arduino Due, doubles have 8-byte (64 bit) precision.

The Arduino Reference text is
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€ If we handled NMEA with 4 byte, after 6 digit number are rounded.
The precision of output degree degrade to 10m order!

Original Lat=35.1111111,Lon=35.1111111

$GNGGA,084420,3506.666668,N,13906.666669,E,1,12,0.78,3.0,M,0.0,M,,*55

Serial.print("NMEA_LAT="); _
Serial.println(atof(buf)); ASC" > Value

NMEA_LAT=3506.67, NMEA_LON=13906.7

N

y

pos_11h[@] = NmeallhConv(atof(buf));

NmeallhConv ( nmeallh) {
deg = ( )nmeallh / 100;
deg2 = nmeallh - deg * 100; NMEA format -> degree
deg = deg + deg2 / 60;
return deg;

}

Lat=35.11110687[deg], Lon=139.11109924[deg]

\ nhonsense value /
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¥ We handled degree value as 32bit integer value.

pos_11lh[@] = ( )NmeallhConv2(buf, 2);

NmeallhConv2( msgl[]) {
cnt = 0
latlon_c[12];
latlone=0;
latlonl=0;
latlon2=0;
latlon3=0;
deg = 0;
for ( i =0; i < strlen(msg); i++) {
if (msg[i] == ".") {
latlone=( )(atof(latlon_c));
latlonl=1latlon@/100;
latlon2=1atlon@%100;
cnt=0;
latlon_c[0]="¥0";
continue;
¥
latlon_c[cnt]=msg[i];
cnt++;
latlon_c[cnt]="¥0";
}
latlon3=( ) (atof(latlon_c));

keta = strlen(latlon_c);
for ( i=0; i< keta- 7; i++) {
latlon3= latlon3 / 10;
}
for( i=0;i>keta- 7;i--){
latlon3 = latlon3*10;
}

latlon2=1atlon2*10000000+1atlon3;
latlon2= latlon2/ 60 / 10;
Serial.print(latlonl);Serial.print(".");Serial.println(latlon2);

deg = latlonl * 1000000 + latlon2;
return deg;

Lat=35.12345678
Lon=139.12345678

|

int32 t lat=35123456
int32_t lon=139123456

(int32 t type range=+2147483647)



Original Lat=35.1234567

@ Algorithm

NMEA Lat="3507.407402

Uint32.t latlon =35
(degree)

uint32_t latlon2
(min integer

=07

char[] latlon ¢=“407402’

uint32_t latlon3=407402’
(min after decimal point)

latlon2= latlon2*10"7+latlon3

int keta=character number of latlon ¢
=6 (this depends on the receiver)

int exp=keta-7

=6-7=-1
[

A

=740?4020

latlon2= latlon2/60 (min->deg)

=1 23|4567

latlon2= latlon2/10 (change to 6 digit)

=123456

v

A 4

=35123456

uint32_t deg=latlon1%10"6+latlon2
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latlon3_i=latlon3/10"exp
=4074020

(force effective digit after decimal point to 7 digit)




3. Test

A CrlserstdesietDeskioptionloa. - Evidior— Debug output of Arduino -0
I J(F REE) ®ES) FTRNV Y-T avbuw) ATH)
D-2-HBBXRB-9-0-,Ppp aEEER @ %5 @ s >
N P ) T 1 N T N N A ] A N M ) P I 1 T P P ] T T ] I ) P ~
88| EV_THCOMPLETEY
S — +
90 DEVADDR: Dx26041BZ34
91/ TX _PWR: 134
92| channe![0]: 9232+
93| channel[1]: 9234+
94| TX_INTERVAL 1: 104¢
95| T _INTERVAL Z: 104
96— +
gé Enter Sleeping ...t B nVEA Generator Verz. 14 — O ®
99)sleep:0¢ NMEAH:I“!;E(‘ b BE EE =r=i(m) JERE (km/h) B3EI(UTC)
AT 4 iTRI= = a1, = #
100 do_send command+ 1-74/292039904  35°0724.444°N 139°52'35,555" € 3.0 0.0 06:56:39.88 Start || Iding | Stop
101 set_GPsdata+ R
102 CRC>52=Q52—RMC \fal Id\lf - RAEAE A aE-AC ®h
103| CRC>116=7116-GGA valide - wEple e wealiiv] revsensll v] g
104 | readend+ iRep. BE ZE weOEE A HH Sl UZgahl, CoM40
105| GGAToPOS o sump || 1] 35.1234567 1307654321 |3 0.001 [ cea O ®an Q6L OeaOes D ;
106] 35.123456+ Jump | 2 35 \ 133 3 0.00000 Meamc (1 ~| Oee @en Oal (Oea (Oes (ED g;ff{bm}
1071 139.876543 Jump || 3 Oew [t ~| ®@er OanCeal OeaOes Q8D
103 RMCtoPOS+ ump || 4 InDUt degree value Cvie [t ~] @er Oen e Oea Oes e Open
]Ug 300?20,6562986,1 ]35]23‘456.]398?8543'.300,0‘1' Jump 5 Ozoa 1 ~| @ap OeN el Oea ek (BD Close
110|set_GPSdata_end+ Oens [t ~| @er Oen Ol Oea Oes (OED
H Jurnp 5]
H12 Eﬁgmaymdq, Final decode result =, Oor 1] @ O e
Ser?d'l’ Jump 3 DGSA 3 > Save CSV
113 7691844 17+ Oesv 3~
114| TxData Size: 174 Jump || 3 v . ] o Load iri
115|Packet queued+ ﬁgﬁg}]@ — ﬁ? Dl O« Mrnitor
16| 7+ GSA,GSV o8 (2 o i
171104 (®presett (Presetz (Preset3  ()Presetd Edit GGAGRE RMCEHTT Exit
18] «
1.74 KB (1,787 /{4 F), 118 7. Text 10T, 17 BEE (VTR S) 03F omsiT
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€ NMEA simulation test for bug check
From (35, 139) to (36,140)

gps0004
gps0004
gps0004

gps0004

eui-0000271da88c4150

eui-0000271da88c4150

eui-0000271da88c4150

1daB8c4150
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