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NEWS Director automatically search North and shows novles relating the bearings to remember
your old time of reading. The project is intended to evaluate the handling of multiple modules
and managing of moving parts.

Software and hardware challenges
. mechanical display rotation

. manipulate a stepping mortor

. sensing of earth magnetic field

. monitoring posture condition with accelerometer

. manipulation for multiple 12C devices

. construction system package on the RaspberryPi Zero case

OO~ WNPF

hardware connection
1. RaspberryPi to stepping mortor driver

pin:BCM -> device
1:5Vv ->Vcc

6 :GND -> GND
7:BCM04 -> IN4

11:BCM17 -> IN3
13:BCM27 -> IN2
15:BCM22 -> IN1
2. RaspberryPi to magnetometer-accelerometer and SSD1306

3:BCMO02 -> SDA(yellow-green)
5:BCMO03 -> SCL (orange-white)
1:3.3v -> Vcc (red-red)

9:GND -> GND (blown-black)

3. shutdown tact switch
31:BCMO06 -> switch
32:BCM12 -> switch

Standalone setting
To start the program automatically after the booting process, all code should be written in text
and add a following line at the begnning,

#! /opt/Wolfram/WolframEngine/10.3/Executables/math -script

then put this file to directory /home/pi, as the name “Storyteller’] then chmod +x the script file.
When code maintenace is required, set pin7 to GND and the booting process to escape shut-
down.

* to autostart the script, you may add next line into the cron table with “$ crontab -e”;
@reboot /home/pi/storyteller >>/temp/log 2>>/temp/logerr

* to start cron, you may edit /etc/rc.local and insert next line before “&xit 07
/etc/init.d/cron start

n NEWS-director

(» get data =)
Get [" /hone/pi /Deskt op/f ont Tabl e. nb" ];
Get [" /home/pi /Deskt op/beari ngText. nb"1;
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(» setup SSD1306 display =)
chi pAdr = "0x3c";
cmdStr @ = {" /usr/shin/i 2cset -y 1", chi pAdr, "0x00"};
dataStr : = {"/usr/sbin/i 2cset -y 1", chi pAdr, "0x40"};
rPut [r_]:=WitelLine[process, StringRiffle[Join[cmdStr, {r}111;
setCursor [r_]:= (
rPut [StringJoin["0Oxb", ToString[r111;
r Put ["0x10"]; rPut ["0x00"]
(» lower nible of colum to 2 for 1.3, 0 for .95inch display )

):
clrLine[r_1:= (
bl nkStr = Joi n[dataStr, Constant Array["0x00", 32], {"i"}];
Pause[0. 17;

set Cursor [r];
Tabl e[WiteLine[process, StringRi ffle[blnkStr1], {4}]
)
clrScreen: =Table[clrLine[i], {i, 7, 0, -1}1;
di spLinef[r_, str_]:= (
clrLine[r];
set Cursor [r];
cstr = Del et eM ssi ng[Map [f ont Tabl e, Characters[str]]];
dcom= Map[StringRi ffle[Join[dataStr, #, {"i"}]] & cstr];
Map [Wi t eLi ne[process, #] & dcony;
)
process = Start Process [$Syst entShel | ];
clrScreen;
rPut [*0x8d"]; (* 8d: charge punp onsx)
rPut ["0x14"]; (* 14: enable charge punpx)
rPut ["Oxaf"]; (« af: display on in normal npdex)
rPut ["Oxal"]; (» al: set segnment remap to reversesx)
di spLi ne[6, "di splay ready"];

(» setup GPIO for stepping nortor x)

di spLine[5, "nortor driver preparing ..."1;

Devi ceConfigure["GPIO', {4 ->"CQutput", 17 »"Qutput", 27 »"Qutput", 22 -»"Qutput"”}];

cw: = (DeviceWite["GPIO', {450, 22 > 1}7;
DeviceWite["GPI O, {22 -0, 27 » 1}];
DeviceWite["GPI O, {27 - 0, 17 -» 1}];
DeviceWite["GPIO', {1750, 45 1}]1);

ccw: = (DeviceWite["GPIO', {2250, 4 - 1}];
DeviceWite["GPIO', {4 -0, 17 » 1}];
DeviceWite["GPI O, {17 -0, 27 » 1}];
DeviceWite["GPI O, {27 -0, 22 » 1}]);

stop:=DeviceWite["GPIO', {450, 1750, 27 -0, 22 - 0}1;

(» setup I2C interface x)
rCet[cad_, r_]:=
(WiteLine[process, StringRiffle[{"/usr/sbin/i2cget -y 1", cad, r}]1;
ReadLi ne [process]);
rPut [cad_, r_, d_]:=
WiteLine[process, StringRiffle[{"/usr/sbin/i2cset -y 1", cad, r, d}11;
(» get signed short integer =)
ssGet [cad_, {regl_, reg2_}]:= (r =Flatten[{rCet [cad, regl], rGCet [cad, reg2]}];
rl=Mp[FronDigits[#, 16] & StringReplace[r, "0x" -»""11;
r2=BitShiftLeft [r1[[1]], 8] +r1[[2]];
I1f[r2>32767, -32768+ (r2-32768), r2]);

(» setup magnetoneter & accel eroneter x)

di spLi ne[4, "magnet o-neter preparing ..."];

nChi pAdr = "0Oxle";

nreg = Associ ation[craReg -» "0x00", nr Reg -» "0x02", out XM~ {"0x03", "0x04"},
out YM- {"0x07", "0x08"}, outZM- {"0x05", "0x06"}, tnmp -» {"0x31", "0x32"}

I

(» TEMP enable and data rate 30Hz =)
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r Put [nChi pAdr, nregecraReg, "0x94"7];

(* continuous conversion =)
r Put [nChi pAdr, nregenr Reg, "0x00"1];

(*» setup acceronmeter )
aChi pAdr = "0x19";
areg = Associ ation[cntl Regl » "0x20", nr Reg -» "0x02",

out XA » {"0x29", "0x28"}, out YA {"Ox2b", "Ox2a"}, outZA -» {"0x2d", "0x2c"}];

(» set output data rate to 50Hz*)
r Put [aChi pAdr, aregecnt| Regl, "0x47"7;

(» check the posture of the systemw th accel eronmeter x)

Whi | e [Nor m[ {ssGet [aChi pAdr, aregeout XA], ssGet [aChi pAdr, aregeout YA]}] > 2000.,
di spLine[3, "put ne on flat place"];
Pause[2.0]]

(» lets rotate base 360 degree to get earth magnet field data =x)
di spLine[3, "sencing earth nmagnet field ..."];
dc = Reap[Do[cw,
(» get magnet data once per 8 notor step =x)
If[Mod[i, 8, 1] == 1,
Sow[ {ssGet [MChi pAdr, nregetnp] /16., ssGet [nChi pAdr, nregeout XM],
ssGet [nChi pAdr, nregeout YM], ssGet [nmChi pAdr, nregeout ZM]}11;
, {i, 1, 64%x8}]1; stop;
Pause[0. 17;
Do[ccw, {i, 1, 64 %8}];
st op;

(» find the magnet N direction and adjust the system of fset =)

di spLine[2, "sytemready to start ..."];

(» adjust -ring adjusts angl e between magnetoneter x-direction and display face x)
adj ust Ri ng = 16;

d=(dc /. Null » Nothing)[[1, 117;

(» fitting Sine curve to observation, detect North position =x)

f = Transpose[{Range[2Pi /64., 2Pi, 2Pi /64.1, d[[A|l, 2]11}1;

coef =FindFit[f, a+bxSin[c+Xx], {a, b, ¢}, XI;

(» next programline shows the result of fitting =)

(xLi stLinePlot [{d[[AlIl,2]], Tabl e[a+b*Si n[c+x]/. coef, {x, 2Pi /64., 2Pi , 2Pi /64. }1}1*)
bearingNarme = {"N', "NE", "E", "SE", "S", "SW, "W, "NW };

(» fromthe pahse of fitting result a nmax value can be estimted =x)

(* in some case, find fit returns a mnus anplitude val ue =)

{ss, phai} = {b>0, c} /. coef;

Npos = Round [Mbd [-phai +1f [ss, 5Pi /2, 7Pi /2], 2Pi 1/ (2Pi) x64];

Npos = Mbd [Npos + adj ust R ng, 64, 17;

(» managenent nodul e for rotating magnetoneter and display =)
Modul e[ {ri ngPos, next Pos},
set [ring[npos_11:= (
posLi st = Union[Fl atten[Joi n[{Range[npos, 64, 8], Range[npos, 1, -81}111;
posLi st R = Rot at eLeft [posLi st, Position[posList, npos][[1, 1]1]-11;
bearing = Associ ati on[Map[Appl y[Rul e, #] & Transpose[{beari ngNane, posLi stR}]111;
ringPos = 1; Return[bearing];
)
get [ring[direc_]]:= (
next Pos = bearing[direc];
I f [next Pos == ri ngPos, rcode = {Hol d[stop], 0}1;
| f [next Pos > ri ngPos, rcode = {Hol d[cw], nextPos -ringPos}];
I f [next Pos < ringPos, rcode = {Hol d[ccw], ringPos - next Pos}];
ri ngPos = next Pos;
Ret urn[rcode];
)
rewi nd[ring] : = (
I f [ringPos == 1,
rcode = {Hol d[stop], 0},
rcode = {Hol d[ccw], ringPos -1}7;

|3
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ringPos =1;

Ret urn[rcode];

)
1
(* stepping nmotor handl er x)

wi nder [dir_, n_]:=Do[Rel easeHol d[dir], {i, n=*8}1;
(» set shutdown switch =)

Wi teLine[process, "/usr/bin/gpio -g node 12 in"1];
(» initialize adjust ring =)

set [ring[Npos]1];

(* main | oop =)
Wi | e[True,
(» system shut -down process routine x)
Wi teLine[process, "/usr/bin/gpio -g read 12"7;
| f [ReadLi ne[process] ="1",
cl rScreen;
di spLi ne[2, "shutdown process"];
Appl y [wi nder, rewind[ring]]; stop;
Exit[];
cl rScreen;
1
next Bear i ng = RandontChoi ce [beari ngNane];
(* choice of item %)
ct xt = RandontChoi ce [beari ngTxt [next Bearing]l1l;
splist =StringSplit[ctxt, ","1;
clrScreen; stline=25;
Do [di spLine[stline--, splist[[i]]], {i, 1, Length[splist]}];
(» go to the direction =)
Appl y [wi nder, get [ring[nextBearing]]]; stop;
Pause[1.0];

1

(» i f the equi pent nmovenent was aborted, adjust the position by the next command =)
Appl y [wi nder, rewi nd[ring]]; stop;



