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Application Note 0004
"ColoSpeed" - visual aid for vehicle speed

There is the apparent trend for more and more enforced speed limits on the roads.
While traffic in big cities gets worse year by year, cars are now faster, safer and more
economical, but all those advances are of a very little use when a speeding fine arrives in
the mail. And in most of the cases people get booked for just a few k's over.

The simple  device  described in  this  application  note,  could  be  very  helpful  to  people
driving on roads with high probability of speed camera or to all those who simply want to
"play by the rules". Instead of looking often at the speedometer to verify how fast are
they going, the travel could be much more pleasant and the driver will still receive the
needed basic information about the current vehicle speed.

In the core of the whole idea is the fact that the average person perceives colour using
much  less  brain  power,  than  for  the  recognition  of  shapes.  Therefore  a  simple
unobstuctive  colourful  light  indication  in  the driver's  peripheral  sight  could  supply  the
needed amount of information without distracting the driver and the need to look at the
speedometer.

"ColoSpeed" makes use of the high integration of the DTX2-2800C module, but in a rather
untraditional  way – by loading custom firmware for the application. The whole device
consists of only a few components, easily solderable by an average electronics hobbyist  in
about 15-20 minutes time.

The picture below shows the components needed for building ColoSpeed.
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In this picture there is the DTX2-2800C module, one DEB2-1000W40 accessory PCB, three
resistors and one common cathode RGB LED (the one used here is from Jaycar, but any
other similar LED will work fine as well).

These are everything needed to build the device. There is one optional component – a
small coin battery holder, which will greatly improve the functionality by providing backup
power for the GPS satellite data thus almost immedite signal lock after power up.
The schematic is shown below. It is based upon the DEB2-1000W40 board, but a user
could easily modify it for a custom PCB if necessary.

An small detail in the circuit above is the smaller value resistor for the blue LED. This is to
equalise its brightness with the others and it only applies to the particular model LED used
here. Any other model LED may require other values resistor values. 

For simplicity all the resistors can be of one value only.

Another way to adjust the brigthness of each LED is by stting different values for the PWM
in the microcontroller's source code.

If no battery holder is used, then only a wire for grounding the LED common cathode will
be needed as in the picture below.

IMPORTANT: 
1. Note the short connection between the first two pins of the DEB2-1000W40 board.
2. Make sure Vf of all three LEDs is lower than 3.3V.
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The optional battery holder used in the prototype is model Keystone 500, Farnell/E14 code
302-9839 for 12mm coin batteries. Physically mounted on the DEB2 board it took the Y1
GND hole and the positive lead ideally reached the P11 hole (which has no connection in
the DTX2-2800C module). Then a wire running between the battery's positive pin to the
+VBKP pin on the bottom of the board is all that's needed.

The two pictures below show the whole device assembled and ready to be programmed.

Programming  the  DTX2-2800C  module  can  be  done  in  two  ways  described  in  the
datasheet. Note that once assembled on the DEB2 board, the on-board Tag-Connect pads
will not be usable because of the leading rod of the programming connector will be hitting
the PCB without the contacts being able to reach to the module.

     The firmware for DTX2-2800C is embedded in this application note.

9/2013                                      ColoSpeed built with DTX2-2800C  (document revision 3)                                             3 / 5




colospeed.hex

:020000040000FA

:1000000080314C283FFF3FFF80312000911E0900C6

:10001000230019082000A000203020022008031C23

:100020002A28F900D630F0002230F10087314E271F

:100030008031D630FA002230FB0070087A07FC00CD

:1000400071087B3DFD007C0886007D0887007908EB

:1000500081004A280D3A031D4A2863308600233068

:1000600087000108031D3F286330F0002330F100B2

:10007000D630F2002230F300873136278031D63077

:10008000F0002230F1008D30F201F301F400F501AF

:1000900087311D279112090080314E28D630840007

:1000A000223085001A30FE000130FF0087316427BE

:1000B00080312100A001A101A201A301A401A50199

:1000C0002000B32B4008031968284008D02680314F

:1000D0008E268031D2007D238031031C7328BE0A16

:1000E0000319BF0A6828D30152082D3A031D7E2840

:1000F000D301D30ABE0A0319BF0A822852082B3A39

:1001000003197A28D201D501D601D701D801D4012B

:1001100092288E2680312E3A031D94285316BE0A4B

:100120000319BF0A531E89283E08EB26803110228E

:100130008031031CCA28D3145208083A0319C62870

:10014000531AD4030A30D20AA100A201A301A401C8

:100150005808A8005708A7005608A6005508A5008B

:100160008E2380312408D8002308D7002208D60027

:100170002108D5008E268031D03ED50701300318E6

:10018000D6070318D7070318D8078F28531A8F28C4

:10019000D40A8F28D2018E268031653A0319D828D7

:1001A0003E0886003F0887000108453A031D2029C4

:1001B000BE0A862680312D3A031DE328D315BE0AD8

:1001C0000319BF0AE8288E2680312B3A0319DF284D

:1001D0003E0886003F0887000108303A0319DF28EF

:1001E0003E08EB26803110228031031C1C293E087A

:1001F00086003F0887000108D03ED200BE0A86264E

:10020000803110228031031C1C293E08DE268031FB

:100210001E2280310107D03ED200BE0A86268031E0

:1002200010228031031C1C293E08DE2680311E224C

:1002300080310107D03ED200D31D2029D209D20A35

:100240005208D4074008031DD31C29294008D02692

:1002500080315808AE005708AD005608AC0055086C

:10026000AB00572380312E08D8002D08D7002C086A

:10027000D6002B08D5005808570456045504031D12

:100280004629BE01BF01C001C1010800D41F9C293D

:10029000D409D40A5408803A763E031C6D295030A4

:1002A000AE001530AD000230AC00F930AB00B8261E

:1002B00080312A228031AF268031F630D4074A2996

:1002C0004130AE002030AD00AC01AB01B82680312A

:1002D0002A228031AF268031D403D408031D60293F

:1002E0008030C501C400C301C2015808A4005708EA

:1002F000A3005608A2005508A1004508A80044081C

:10030000A7004308A6004208A5003925803103183C

:10031000A129531C9B298030C901C800C701C6010F

:100320004908A4004808A3004708A2004608A10005

:1003300003238031942EC92E5408803A7F3E03183F

:10034000CD29531CB4295808A4005708A300560807

:10035000A2005508A10003232408D8002308D700D1

:100360002208D6002108D5005808C1005708C0004F

:100370005608BF005508BE0008005030AE001530CA

:10038000AD000230AC00F930AB009D2680319522E3

:100390008031A6268031F630D4070A305402031C7F

:1003A000DF29BD294130AE002030AD00AC01AB01EA

:1003B0009D26803195228031A6268031D403D40831

:1003C000031DD2297F30CD00CC00FE30CB00F730AA

:1003D000CA004D08A4004C08A3004B08A2004A081C

:1003E000A1005808A8005708A7005608A6005508FD

:1003F000A500392580310318A129531C0F2A80300C

:10040000D101D000CF01CE015108A4005008A300B3

:100410004F08A2004E08A10003238031942EC92E5C

:10042000A2003A30A101220203181C2A3030220215

:10043000031C1C2AA101A10A210C0800A300A2018F

:1004400021082318A207A135A336A308031D202ADB

:10045000220808002F08B3003008B4003108B500A6

:100460003208B6000310350D360DBC00BC08031D64

:100470003B2AAB01F02E2B08B3002C08B4002D084A

:10048000B5002E08B6000310350D360DBD00BD08B1

:10049000031D4C2AAB01F02E89303D07B300BC028E

:1004A0003208BD002E08BD068030BD052030B117D2

:1004B000B201AD17AE01BB00B735B80DB90DBA0D1D

:1004C0002E083202031D6E2A2D083102031D6E2AEA

:1004D0002C083002031D6E2A2B082F02031C792AD8

:1004E0002B08AF022C08B03B2D08B13B2E08B23BC5

:1004F0003714AF35B00DB10DB20DBB0B5C2A3A0805

:10050000A4003908A3003808A2003708A1003C085D

:10051000A5003D08A6000C232408AE002308AD006A

:100520002208AC002108AB0008002B08B3002C08FF

:10053000B4002D08B5002E08B6000310350D360D99

:10054000B700B708031DA62AAB01F42E2F08B3008D

:100550003008B4003108B5003208B6000310350D7C

:10056000360DBD00BD08031DB72AAB01F42E3D08B2

:100570007B3EB7072E08BD003208BD068030BD05A2

:10058000FF30AD17B117AF05B005B1050730B201A7

:10059000B801B901BA01BB01BC002B1CD22A2F083B

:1005A000C1268031AE36AD0CAC0CAB0CAF35B00D06

:1005B000B10DB20DBC0BCD2A1130BC002B1CE32AAF

:1005C0002F08C1268031AE36AD0CAC0CAB0CBB365F

:1005D000BA0CB90CB80CBC0BDE2A3B08A4003A08D4

:1005E000A3003908A2003808A1003708A5003D087B

:1005F000A6000C232408AE002308AD002208AC009E

:100600002108AB0008002408230422042104031954

:1006100008008030A406080025080319152B2408BB

:10062000230422042104031D1F2BA101A201A30105

:10063000A4010800A50AA436A30CA20CA10CFE304C

:1006400024050319302B1A2BA50AA10A0319A20AA3

:100650000319A30A0319A40AA436A30CA20CA10C23

:10066000FF30240503193A2B242BA503A135A20D35

:10067000A30DA40DA31F352B2518452BFF30A10575

:10068000A2057F30A305FF30A405A5362508AA00E2

:10069000A901A801A7012708A1042808A204290884

:1006A000A3042A08A4042608031DA4170800AF0108

:1006B000AE1F672BAB09AC09AD09AE09AB0A031934

:1006C000AC0A0319AD0A0319AE0AAF01AF0A2E082E

:1006D000A4002D08A3002C08A2002B08A10096302E

:1006E000A5002F08A6000C232408AE002308AD00A7

:1006F0002208AC002108AB000800A200A101A10A59

:10070000203A03198C2B0E30220203188B2B093050

:10071000220203188C2BA101210C0800A901AA01B7

:10072000AB01AC01211C9C2B2508A9072608AA3D7A

:100730002708AB3D2808AC3DA535A60DA70DA80D93

:10074000A436A30CA20CA10C240823042204210427

:10075000031D922B2C08A4002B08A3002A08A2003A

:100760002908A100080021001908FC390238990065

:100770000A302000E6001030ED00EE016E086D0436

:100780000319C62BE60AEE36ED0CBE2B6608DD001B

:10079000DD0DDD0D2100190820005D06C3395D0661

:1007A0002100990023008C0120008C0121008C0184

:1007B00023008E0120008E01203021008E002300B6

:1007C0009F151E15C2302000ED00A230EE006430EF

:1007D000A100C230A201A300A230A4005A26803199

:1007E0000030220232300319210264300318ED0771

:1007F0000318EE0AA100A2016E08A4006D08A30070

:10080000352680312208EE002108ED0023009B00F0

:1008100020006E0823009C001D161E129E169D17B8

:10082000013092258031D630A1002230D726803188

:10083000792580316330A1002330D7268031792596

:100840008031210091160B178B17640021002408BA

:100850002000660203182F2C22000E14312C2200D7

:100860000E10210023082000660203183A2C2200F3

:100870000E153C2C22000E112100200820006602DB

:100880000318452C22008E14472C22008E102000C5

:100890006330E60A8600233087000108003A031916

:1008A000252C6330A1002330A2001530A3000730AF

:1008B000A400A501FA25803122082104031D322D50

:1008C0002330E8006330E7000730E300752C680848

:1008D000DE006708DD00E70A0319E80A86005E0803

:1008E000870001082C3A0319E3036708E5268031E5

:1008F000031DE308031D672C6808E5006708E40092

:100900008C2C640886006508870001082C3A0319BE

:10091000942CE40A0319E50A640886006508870038

:100920000108003A031D812C6408860065088700D1

:1009300081016708E52680310319322D6808DA0045

:100940006708D900262680315C08E2005B08E100D8

:100950005A08E0005908DF003F30AE00ED30AD002E

:100960000E30AC005630AB006208B2006108B10036

:100970006008B0005F08AF00952280312E08EC00BF

:100980002D08EB002C08EA002B08E9004230A400F7

:10099000DC307A268031392580310318D12CFF30A4

:1009A000182D4230A400C8307A2680313925803194

:1009B0000318E12CA0302100A400A301FF30A00007

:1009C0001C2D4230A400A0307A2680313925803198

:1009D0000318EF2CFF302100A400E030FB2C423044

:1009E000A40070307A268031392580310318FD2C1F

:1009F0002100FF30A401A3001B2D4230A4002030B1

:100A00007A2680313925803103180B2D2100603082

:100A1000A401A300DE2C4030A400A0307A2680314F

:100A2000392580310318172D2100A401DD2C083051

:100A30002100A400A301A00124082506031D282DE0

:100A400023082206031D282D200821060319322D14

:100A50000130A925803121002408A5002308A20027

:100A60002008A10063308600233087000030C03F9B

:100A7000252CA41F502D8030A901AA01AB01AC0088

:100A80002108A9022208AA3B2308AB3B2408AC3B5F

:100A90002C08A4002B08A3002A08A2002908A10002

:100AA000A81F672D8030A901AA01AB01AC00250861

:100AB000A9022608AA3B2708AB3B2808AC3B2C0818

:100AC000A8002B08A7002A08A6002908A500803046

:100AD000A406A80628082402031D080027082302EC

:100AE000031D080026082202031D08002508210214

:100AF00008002208A9002108A8000130A502003042

:100B0000A63B250A0319260A031908002308A70093

:100B1000280886002908870027088100A80A0319E9

:100B2000A90A7D2D2000A1002000210887310A009C

:100B3000853100380319080023009E1C942D2000E5

:100B4000210887310A00853123009A002000A10A7C

:100B5000942D2000A500A5032508FF3A03190800DD

:100B6000A601A701A801A90122008E148E1CBB2D8D

:100B700022000E15BD2D22000E110E1DC22D2200C9

:100B80000E14C42D22000E102000A60A0319A70A75

:100B90000319A80A0319A90A00302902031DDA2D36

:100BA00000302802031DDA2D34302702031DDA2D10

:100BB000163026020318DE2D6400C42D22008E108C

:100BC0000E110E1001302000A100A201A301A4010A

:100BD000A6022208A73B2308A83B2408A93B260A13

:100BE0000319270A0319280A0319290A0319AB2D27

:100BF0006400E22D0130A4020030A53B240A031951

:100C0000250A0319232E230887310A008631A600FE

:100C100021088600220887000108260603191E2ED7

:100C20002108860022088700230887310A008631C0

:100C30000102A100A201031CA2030800A10A0319DA

:100C4000A20AA30AFA2DA101A20108005A08BF00B6

:100C50005908BE00C00162204108DC004008DB00EA

:100C60003F08DA003E08D9000800A601A7012208C3

:100C700021040319552EA501A50AA21B422EA13558

:100C8000A20D3C2EA635A70D22082402031D4A2ED4

:100C900021082302031C512E2108A3022208A43B91

:100CA0002614A236A10CA50B422E2708A200260866

:100CB000A1000800220821040319752EA501A50A28

:100CC000A21B652EA135A20D5F2E22082402031D52

:100CD0006B2E21082302031C712E2108A302220877

:100CE000A43BA236A10CA50B652E2408A200230864

:100CF000A1000800A300A201A1016C08A8006B08D4

:100D0000A7006A08A6006908A50008000319BF0A21

:100D10003E0886003F088700010808003E0886005C

:100D20003F088700010808002408C1002308C0000C

:100D30002208BF002108BE0008005808B20057086A

:100D4000B1005608B0005508AF0008002E08D800C2

:100D50002D08D7002C08D6002B08D50008002E0837

:100D6000D8002D08D7002C08D6002B08D500080085

:100D70005808B2005708B1005608B0005508AF0037

:100D80000800B8073008B93D3108BA3D3208BB3D0C

:100D900008008030C101C0000030BF01BE01080062

:100DA000860087013E08C03F3F08C13F0800A200FF

:100DB0008D30A301A401A500A601080086003F080C

:100DC00087000A30A10052080800860068088700E2

:100DD0000108003A080086003F0887000108080063

:100DE000AC01AD01AE010800AC01AD01AE010800DF

:100E000000340D340A34243450344D3454344B34CB

:100E10003234323430342C343134303430342A34B7

:100E2000323446340D340A340034243447345034D8

:100E300052344D3443342C3400347108F8007008B7

:100E4000F7000130F4020030F53B740A0319750A0B

:100E5000031908007208F6007708860078088700F2

:100E600076088100F70A0319F80A212F7108F500A6
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colospeed.mcp

[HEADER]

magic_cookie={66E99B07-E706-4689-9E80-9B2582898A13}

file_version=1.0

device=PIC16F1455

[PATH_INFO]

BuildDirPolicy=BuildDirIsProjectDir

dir_src=

dir_bin=

dir_tmp=

dir_sin=

dir_inc=

dir_lib=

dir_lkr=

[CAT_FILTERS]

filter_src=*.c;*.as;*.asm;*.usb

filter_inc=*.h;

filter_obj=*.obj;*.p1;*.hex

filter_lib=*.lib;*.lpp

filter_lkr=*.unknown

[CAT_SUBFOLDERS]

subfolder_src=

subfolder_inc=

subfolder_obj=

subfolder_lib=

subfolder_lkr=

[FILE_SUBFOLDERS]

file_000=.

file_001=.

file_002=.

[GENERATED_FILES]

file_000=no

file_001=no

file_002=no

[OTHER_FILES]

file_000=no

file_001=no

file_002=yes

[FILE_INFO]

file_000=main.c

file_001=C:\Program Files (x86)\Microchip\xc8\v1.20\include\pic16f1455.h

file_002=C:\Program Files (x86)\Microchip\xc8\v1.20\docs\chips\16f1455.html

[SUITE_INFO]

suite_guid={38171385-97B2-4EC5-BF2C-C2C027BA5B04}

suite_state=

[TOOL_SETTINGS]

TS{F42384DA-C7ED-4A02-880F-0F5E88735CE2}=C6=255 DB=0 DC=9 DF=0 DD=1 C2=0 C3=0 DE=1 D7=1 11E=0 121=0 122=0 123=0 124=0 125=0 11F=94 127=0 C9=4,3 FE=31 EC=1 F0=0 EF=1 EE=0 104=0 E9= C4=0 F2= F3= F4= F8=1 F5= F9=0 FA=1 FB=0 C0=0 C1=0 BD=0 BC=0 BB=0 BF=0 BE=0 B8= 101=0 103= 102=0 BA= FF=0 100=0 106=0 109=0 10A=1 10B=0 10C=0 10E=0 10F=1 110=1 118=0 116=0 117= 10D=1 114=-1 113=-1 111=0 115=-1 F5=0 E5=0 E7=0 E8=1 126=1 F1=0 F6= F7= B9=-1 107=0

TS{F42384DA-C7ED-4A02-880F-0F5E88735CE2}_alt=yes

TS{F42384DA-C7ED-4A02-880F-0F5E88735CE2}000=

[ACTIVE_FILE_SETTINGS]

TS{F42384DA-C7ED-4A02-880F-0F5E88735CE2}000_active=yes

[INSTRUMENTED_TRACE]

enable=0

transport=0

format=0

[CUSTOM_BUILD]

Pre-Build=

Pre-BuildEnabled=1

Post-Build=

Post-BuildEnabled=1








main.c

// ColoSpeed v1.1 (C) Dimitech Pty Ltd 2013

// intended for use with DTX2-2800C module



#include <pic16f1455.h>

#include <stdint.h>

#include <stdlib.h>

#include <string.h>

#include <math.h>



#pragma config BOREN=ON, IESO=OFF, FOSC=INTOSC, FCMEN=ON, MCLRE=ON, WDTE=OFF, CP=ON, PWRTE=ON, CLKOUTEN=OFF

#pragma config USBLSCLK=48MHz, LPBOR=ON, CPUDIV=NOCLKDIV, PLLEN=DISABLED, WRT=ALL, STVREN=ON, PLLMULT=4x, BORV=HI, LVP=ON



// comment out this line to disable the blinks

#define BLINKS



// define LED ports 

#define RED LATCbits.LATC0

#define GREEN LATCbits.LATC2

#define BLUE LATCbits.LATC1



// define ON/OFF states for the LED

// these states depend on the type of the used RGB LED - positive logic for common cathode and negative logic for common anode

#define ON 1

#define OFF 0



// hardware parameters

#define FOSC 16000000   // Fosc=16MHz (allowed values are 1, 2, 4, 8 and 16MHz)

#define UART_BAUDRATE 9600  // 9600bps for the UART



// data buffers

#define UART_BUFFER_SIZE 141

uint8_t buf[UART_BUFFER_SIZE];  // reception buffer

uint8_t msg[UART_BUFFER_SIZE];  // last received full GPS message



uint8_t red=0,green=0,blue=0;   // PWM values for each colour

uint8_t rp=0,gp=0,bp=0;         // previous cycle values (for detection of changing zones)





// interrupt handler

// receive data from the GPS and place it in the internal buffer

void interrupt int_handler(void) {

    if (PIR1bits.RCIF) {

        uint8_t d=RCREG;        

        if (d>=' ')

            buf[strlen(buf)]=d; // store text information only

        else 

            if (d=='\r') { // '\r' has been received - transfer the message in its dedicated buffer for further processing

                if (*msg==0) strcpy(msg,buf);   // disregard the new string if the old one is still unprocessed

                memset(buf,0,UART_BUFFER_SIZE);

            }

        PIR1bits.RCIF=0;

    }

}





// send data to the GPS receiver

// input

// *data \0-terminated string

void sendToGPS(const char *data) {

    while (*data) if (TRMT) TXREG=*(data++);

}





// blinks the LED a specified number of times (in white)

// input

// count blink counter

void blinkWhite(uint8_t count) {

    #ifdef BLINKS

        while (count--) {

            uint32_t e=0;

            RED=GREEN=BLUE=ON;

            while (++e<=(FOSC/1200)) asm("CLRWDT");

            RED=GREEN=BLUE=OFF;       

            while (e--) asm("CLRWDT");

        }

    #endif

}





// main program body

void main(void) {

    uint16_t t;

    uint8_t e;



    // set the frequency as defined in FOSC; no PLL

    OSCCONbits.SCS=0b10;  // internal clock source

    e=0b1010;

    for (t=FOSC/1000000; t; t>>=1) e++;

    OSCCONbits.IRCF=e;



    // initialise I/O ports

    ANSELA=0;   // no analogue pins

    PORTA=0;

    TRISA=0;

    ANSELC=0;   // no analogue pins

    PORTC=0;

    TRISC=0b00100000;



    // configure UART: baudrate,8N1

    BAUDCONbits.BRG16=1;    // 16-bit divider

    TXSTAbits.BRGH=1;       // high frequency

    t=(FOSC/4)/(UART_BAUDRATE/100);

    if ((t%100)>=50) t+=100;

    t/=100;

    SPBRGL=(uint8_t)t;

    SPBRGH=(uint8_t)(t>>8);

    RCSTAbits.CREN=1;       // enable continuous RX

    TXSTAbits.SYNC=0;       // asynchronous operation

    TXSTAbits.TXEN=1;       // enable TX

    RCSTAbits.SPEN=1;       // enable UART



    sendToGPS("\r\n$PMTK220,100*2F\r\n");   // enable 10Hz GPS updates



    // initialise data buffers

    memset(buf,0,UART_BUFFER_SIZE);

    memset(msg,0,UART_BUFFER_SIZE);



    // configure interrupts

    PIE1bits.RCIE=1;    // enable RX interrupt from UART

    INTCONbits.PEIE=1;  // enable peripheral interrups

    INTCONbits.GIE=1;   // enable interrupts



    // main loop

    while (1) {

        asm("CLRWDT");



        // create software PWM signals for the RGB LED

        if (e<red) RED=ON; else RED=OFF;

        if (e<green) GREEN=ON; else GREEN=OFF;

        if (e<blue) BLUE=ON; else BLUE=OFF;

        e++;



        // we wait for a $GPRMC message from the GPS

        if (*msg) {

            if (memcmp(msg,"$GPRMC,",7)==0) {

                uint8_t *me,*m=msg;

                uint8_t cc=7;   // comma counter

                while (*m && cc) if (*(m++)==',') cc--; // skip the first 7 comma characters

                me=m;

                while (*me && *me!=',') me++;

                *me=0;  // set end of the string *m at the place of the 8th comma

                if (*m) {

                    float speed=atof(m)*1.852; // convert from knots to km/h

                    if (speed>110) { red=255; green=0; blue=0; }        // red

                    else if (speed>100) { red=160; green=0; blue=255; } // purple

                    else if (speed>80) { red=255; green=224; blue=0; }  // yellow

                    else if (speed>60) { red=0; green=255; blue=0; }    // green

                    else if (speed>40) { red=0; green=96; blue=255; }   // cyan

                    else if (speed>5) { red=0; green=0; blue=255; }     // blue

                    else { red=8; green=0; blue=0; }                    // red (low intensity)

                    if (red!=rp || green!=gp || blue!=bp) {

                        blinkWhite(1);

                        rp=red; gp=green; bp=blue;

                    }

                }

            }

            *msg=0; // mark the message as processed

        }



    }



}
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As  configured  in  this  project,  the  device  will  suit  to  most  of  the  road  speed  limits
worldwide. The user should modify the code if different rules are needed.

Colour rules:

0-5km/h or no GPS lock low intensity RED
6-40km/h BLUE
41-60km/h CYAN
61-80km/h GREEN
81-100km/h YELLOW
101-110km/h PURPLE
111km/h and above RED

Firmware v1.1 includes seven speed zones (unlike the six in v1.0) as the zone 6-60km/h
has been split in two for better accuracy when driving in low speed residential areas.
Additionaly introduced in firmware v1.1, ColoSpeed will produce a short white blink upon
entering a new speed zone.

The physical assembly often proves to be the hardest part to many electronics engineers.
Fortunately there is a plentiful choice of off the shelf plastic enclosures on the market. The
one used for building the ColoSpeed prototype is from Jaycar, order code HB6030. It is
thin enough to hold the board inside without the need of any internal mounting. Then all it
needs is two holes – one for the LED and one smaller for the power leads. The device
consumes insignificant amount of current. The prototype in the pictures is powered by two
thin wires peeled off from an IDC ribbon cable, which are completely sufficient.

When fully assembled (if you have installed a battery holder, don't forget to install the
battery in it as well!), the device is ready for mounting in the car.

Where it will be located is completely up to the driver's liking, but it is important to ensure
the LED is pointing towards the driver's eyes somewhere in the peripheral sight. Practically
proven a very good spot for that is around the inside mirror as in the picture below.
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