Insect bot Hexa

1. Soldering the Beetle on the Beetle Shield

First you need to solder the Beetle controller onto the Beetle shield. You have to put the Beetle on

the pins by paying attention to the right direction. The USB socked needs to face to the left side of
the shield, the side where these two mounting holes are located.

You need to solder the pins for “D9”, “D10”, “D11”, “A0”, “A1” and “A2” as well the two power

pins labeled with “+” and “-”.
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2. Assembling the body

Mounting screw
Mount all three servos to the center piece in the order as shown in
the images using the provided screws. Make sure the cables are ")’ ‘-?},
showing right direction and your servos are aligned and firmly . i}‘

attached so they do not get loose when the robot is walking.
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Servo 1: Rear servo
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Servo 3: Front servo



3. Bending the legs

Bending the legs requires some strength or small pliers in order to bend them. The front and the rear
legs are bend in a V shape and the middle leg in an U shape.

The middle part of the legs needs to be bend again to make sure the legs get not jammed when the
servo is moving. See the picture for the shape.




4. Attaching the legs to the servo

Before you attach the legs to the servos please make sure your servos are centered. Doing this
please connect all three servos to the digital pins D9, D10 and D11 (see more details below) of the
Beetle shield and upload the following program to the Beetle. The file name is
insect_bot_servo_center.ino and available on the product/Wiki website at DFRobot.com

#include <Servo.h>
// creating the servo objects for front, rear and mid servo
Servo frontLeg;
Servo rearLeg;
Servo midLeg;
// setting the servo angle to 90° for startup
byte frontAngle = 90;
byte rearAngle = 90;
byte midAngle = 90;
// Setup function
void setup(){
frontLeg.attach(9);
rearLeg.attach(10);
midLeg.attach(11);
// move servos to center position -> 90°
frontLeg.write(frontAngle);
rearLeg.write(rearAngle);
midLeg.write(midAngle);
delay(2000);
/
// The loop remains empty
void loop(){
/

Put the legs with the servo horn on the servo shaft and secure them with the provided screw.
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Once the legs are attached to the servo put the supplied rubber caps on the end of the wire legs.
These rubber caps will prevent the legs slipping and may also protect your furniture from scratches.

You may put the rubber feet in either
way on the legs. In this detail picture
we put them in the opposite direction
than in the other pictures. Choose
whatever you find more functional or
better looking.

5. Attaching the battery holders

Before you attach the battery holders to the main robot body you will need to solder their power
wires in series connection together. Connect the red wire of one battery holder with the black wire
of the other battery holder. Refer to the following picture to make sure you connect the right wires
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After soldering the battery holder wires together cover the wire with a piece of shrink tube to
prevent short circuits. To do this, cut 2cm of the provided shrink tube, put it on the wire end and
heat it carefully with a lighter or your soldering iron. Make sure it's not burning.

The battery holders are attached on the left and the right side of the robot body. Take the 3M foam
tape and cut one for each battery holder approximately lcm x 1cm and stick it on the backside of
the battery holder opposite to the cable. Then remove the other protection layer and stick it on the
robot body, precisely on the front servo. Make sure the screw hole on the other side will align with
the hole in the center mounting piece. Use one of the screws (above in section 2 marked as
mounting screw) from the servos for each battery holder to secure it on the middle mounting piece.

6. Attaching the sensor holder and the IR sensor

Optional: Solder the two LDR's (also called photo resistors) to the designated place on the sensor
holder. The two holes on the left and the right side of the sensor holder are labeled with LDR 1 and
LDR 2. After soldering the LDR's to the sensor holder cut 2cm length of shrink tube to cover the
sensors to avoid getting light from the side. Make sure that the two leads of the LDR are not
shorted.
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Attach the sensor holder by fixing it with one of the supplied servo screws to the upper mounting
hole of the middle servo. Make sure you do not overturn the screw.

Use two of the cable ties to attach the IR sensor to the sensor holder. The connector of the IR sensor
may face up or down depending on your way to route the cable later.



7. Attaching the Beetle to the robot body

Use the supplied 3W double side foam tape to stick the Beetle shield with the Beetle controller on
the back of the robot body.

8. Wire-up
The final task is to wire up the robot.

8.1. IR Sensor: Connect the sensor cable to the socket on the sensor and then to the
pin A1 on the Beetle shield. The socket on the sensor is coded, so only one direction is
possible. However, the other side of the cable has a black plug. The wire colors are
Black, Red, Blue. The Black wire connects to ground. The ground pins are the pins on
the outer edge of the shield. The blue wire connects to the signal pin. All signal pins on
the shield are the ones which faces directly to the Beetle.
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8.2. Optional LDR's: Connect the sensor cable with the sockets on the sensor holder
and the other end with the Beetle shield. The right LDR connects with A0 and the left
sensor with A2. The sensor cable for the LDR may have a different color for the signal
pin but ground and VCC stays the same. Black for ground and blue or green for the
signal pin.




8.3. Servos: The servo cables also comes with three different wire colors. Brown, red
and yellow (or orange). Brown connects with ground and the yellow wire with the signal
pin. The order of the servos is the following: Front servo connects to D9, the rear servo
to D10 and the middle servo to D11. Also here is the signal pin on the inside, facing to
the Beetle and the ground pin on the outside of the Beetle shield.

8.4. Battery: The last task is to connect the battery wires to the Beetle shield battery

terminal. Make sure the red wire is connected to ,,+* and the black wire to ,,-*.




9. Program upload

To program the robot you need to have a computer with the Arduino IDE installed.
The connected Beetle will show up as a Leonardo. Please choose this and select the proper COM
port. Open the previous downloaded file insectbot_hexa_en.ino and upload it to the Beetle.
Once it's done without errors the InsectBot Hexa is ready to take his first steps.
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void Eorvard(]{
/4 Well, that is the actual valking code. Tt's just a sequence of servo movements to different angles
for (midangle = 70; midingle < 100; midkngle +=1){
midleg.vrice (widingle) ;
delay (delaylalk) ;

for (frontangle = 120; frontangle > 50; frontangle -= 1){
frontleg. orite (froncingle) ;
rearleg.vrite{frontingle) ;
delay(delaylalk) :

J:

for (midingle = 100; wmidkngle > 70; midkngle -=1){
midleg.vrite (widingle) ;
e lay (delayWalk) :

¥

for (frontngle = 50; fronthngle < 120; frontingle += 1){
£rontleg.veite (Eronthngle)
rearleg.vrite{frontingle) ;
delay(delaylalk) ;

74 Valk revexse [//[HLLIII B EAITAI IR LRI TAE AL FELEI 1S
void revezse(){
/4 Well, that is the actual valking code. Tt's just a sequence of servo movements to different angles
for (midangle = 70; midingle < 100; midkngle +=1){
midleg.vrice (widingle) ;
delay (delaylalk) ;

for [frontangle = 50; Eronthngle < 120; frontingle += 1){
frontleg. orite (froncingle) ;
rearleg.vrite{frontingle) ;
delay (delaylalk) ;

for (midingle = 100; midingle > 70; midkngle -=1){
midleg.vrice (widingle) ;
delay(delaylalk) :
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vaid Eorvard(){
/7 Well, that is the actual walking code. Ir's |  ATtnyB5(Gntemal 8MH: clock)

angles
£or (nidhngle - 70; midAngle < 100; widingle ATtiny25 (etemal 20 MHz clock)
widleg.yrite (nidangle) ; ATtiny44 (intemal 1 MHz clock)
delay(delayialk);
3 ATtiny44 (intemal 8 MHz clock)
for (fromtingle = 120; fromthngle > 50; fromt]  ATtinydd (extemal 20 MHz clock)
frontleg.write(frontingle) ATtiny84 (internal 1 MHz clock)
rearleg.urite (frontAngle); ATtinyB4 Gintemal & MHz clock)
delay(delayWalk) ;
ATtiny34 (external 20 MHz clock)
for (midingle - 100; nidingle > 70; midingle | Arduine Uno
nidleg.vrice (nidingle) ; Arduino Duemilanove w/ ATmega32
delay(delayalk) ;
Arduino Diecirmila or Duemilanove w/ ATmegal6s
for (fromtingle = 50; frontingle < 120; fromt]  Arduino Nanow/ATmega328
frontleg. ueice (frontingle) ; Arduino Nano w/ ATmegal68
rearleg.urite (frontAngle);
S Arduino Mega 2560 or Mega ADK
3 Arduino Mega (ATmega1280)
} Arduino Leonardo I
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woid reverse(){
7 Well, that is the actual walling code. It's |  ArduinoMicro angles
for (midingle - 70; midngle < 100; midingle {  Arduing Miniw/ ATmegalds

uddLeg.vrice (nidingle) £
delay(deLayVall) ;

3 v ! g Arduino Ethernet

for (fromthngle - S07 frontingle < 120; frome]  ArduinoFio
frontleg. orice (frontingle) z
rearleg.orite (frontAngle) ;
delay(delayValk] ;
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Hlustration 2: Choose Leonardo as board
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woid forward(y{
J/ Well, that is the actual walking code. Tt's just a sequence of servo movements to different angles
for (midingle = 70; midingle < 100; midingle +=13{
midleg.vrite (nidingle) ;
delay (delaylalk);

for (Eromthngle = 1207 frontingle > 50; Eromthngle —= 1){
frontleq. urite{frontingle)
rearleg.urite (froncingle) :
e lay (delayialk) ;

b

for (midingle = 100; midingle > 70; midngle -=1)(
midleg.vrite (nidingle);
delay (delagWalk) ;

£or (Eromthngle = §0; frontAngle < 120; +=1(
f£rontleg. vrite{frontingle)
rearLeq.urite (frenthngle) ;
delay(delagWalk] ;

)
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woid reverse(){

/f Well, that is the actual walking code. Tt's just a sequence of servo movements ta different angles
for (midingle = 70; midingle < 100; midingle +=1{
midleg.vrite (nidingle);
delay (delayWalk) ;

for (fronthngle = $0; fronthngle < 120; frontingle += 1){
frontleg. urite{frontingle) ;
rearleg.urite (froncingle) ;
e lay (delayialk) ;

for (midingle = 100; widingle > 70; midingle
midleg.vrite (nidingle) ;
delay (delayWalk);
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Hllustration 3: Choose the port (this my be
different on your computer)
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void forward()(
// Vell, that is the actual walking code. It's JuSt a sequence of Servo movements to different angles
for (widingle = 70; midAngle < 100; midingle +=1){

nidleg.vrite (nidingle) ;

delay(delayWalk) ;

for (frontingle = 120; frontAngle > 50; fronthngle -= 1){
frontleg.urice [frontingle) ;
rearLeg.vrite (frontingle]
delay (delayiialk)

i

£0r (widhngle = 100; midangle > 70; midangle -=1){
nidheg.orice (nidingle) ;
delay(delayiialk] ;

for (frontingle = 50; fronthngle < 120; fronthngle += 1){
frontleg.urite |frontangle) ;
zearleg.vrite (Eronthngle] ;
delay(delayialk] ;

}
R
void reverse()(
// Uell, that is the sctual walking code. It's JuSt a sequence of SEXvo movements to different angles
for (midkngle = 707 midAngle < 100; midingle +=1){

nidleg.vrite (nidingle) ;

delay (delayWalk)

f£or (frontingle = 50; fronthngle < 120; fronthngle += 1){
frontleg.urice [frontingle) ;
rearLeg.vrits (frontingle) ;
delay (delayiialk]

for (widingle = 100; midangle > 70; midangle -=1){
nidleg.vrite (nidingle) ;
delay (delayiialk) ;
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Hllustration 4: Upload the program by clicking
on the white arrow button in the top
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woid forward(){

for (midingle =

7/ Well, that is the actual walking code.

0; wmidingle < 100; midangle +=1j{
midleg.vrite (midhngle)

It's just a sequence of Servo movements to different angles
d=lay(delagWalk);
1
for 120; Eromtingle > 50; -= L4
frontleg. urite frontangle) ;
rearleg.urite(frontdngle) ;
delay(delagWalk) ;

for (uidkngle =

100; uidkngle > 70; widhngle -=1){
midleg.vrite (widingle) ;
delay(delayWalk) ;

for (fronthngle = §0; fronthngle < 120; frontAngle += 1){
Erontleg.vrite [fronthngle) ;

rearleg.urite (frontingle) ;
delay(delayWalk) ;

74 Valk reverse [ALI[HLLII LTI EREIERLFRALERALE AR LRI IR IR IR

woid reverse(){

7/ Well, that is the actual walking code.
for (midkngle

It's just a sequence of servo movements to different angles
= 70; midingle < 100; midhngle +=1) {

midley.write (midhngle)

dzlay(delayValk) ;

for (fronthngle = 50; fronthngle < 120; froncingle += 1)¢
frontleg. vrice [frontingle) ;

rearleq.write(frontingle)
dzlay(delayValk) ;

for (midingle

100; midingle > 70; widingle -=1) {
midley.vrite (midhngle)
dzlay(delayValk) ;

Hllustration 5: Once "Done uploading” is
shown, you are finished



