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wired/wireless	connections.Bittle	Ã	is	the	second	product	of	OpenCat,	a	brother	of	Nybble,	supported	by	Group	of	users	all	over	the	world,	you	can	find	many	tutorials	and	project	ideas	on	the	Internet.	By	publishing	on	our	forum	or	social	media	(Instagram/Twitter	@Petoicamp),	you	can	contribute	to	the	community	or	make	your	wishes	feel.	We	are
always	drawing	the	model	for	futuristic	robots!	Bittle	is	a	robot	as	large	as	a	palm	that	moves	with	four	legs	rather	than	with	wheels.	The	movement	of	the	legs	gives	more	freedom	to	navigate	in	unstructured	soils	and	expresses	the	joy	of	life	every	time	it	moves.	This	dynamic	maneuverability	was	seen	only	on	some	luxury	robots	of	the	best	workshops
or	Tycoon	companies	previously.	We	have	created	a	basic	solution	to	simplify	the	system	making	it	accessible	and	of	great	production.	Bittle	is	a	compact	system	consisting	of	five	main	components:	bodywork	structure,	actuator,	electronics,	drums	and	software	to	coordinate	all	the	hardware	to	perform	various	activitiesÂ	€	size	20	cm	x	11	cm	x	11	â
™	cm.	It	weighs	less	than	280g	but	can	carry	up	to	450g	of	load	under	the	belly.	With	a	correct	programming	and	calibration,	it	can	work	more	quickly	of	two	lengths	of	the	body	to	the	second.	Structure	of	the	body	we	designed	the	Bittle	Interbloc	frame	as	a	3D	puzzle	with	very	few	vines	involved.	Most	parts	of	the	body	are	symmetrical	for	simplicity
and	aesthetics.	It	is	a	pleasure	to	assemble	and	dismantle	Bittle	for	teaching	or	maintenance.	On	average,	it	takes	about	an	hour	to	put	the	body	together	from	scratch.	,	interface	and	functionality.	3D	printing	works	well	for	solid	shapes.	But	when	it	comes	to	an	internal	and	delicate	structure,	some	problems	will	arise.	Merge	levels	cannot	create
uniform	force.	And	break	where	it	is	needed	The	internal	ceiling	will	always	be	rough,	and	its	thickness	is	not	consistent.	The	press	will	take	about	three	days,	while	post-elaboration	can	take	several	hours	and	introduce	further	errors	dimensions.	So,	we	decided	that	it	had	to	be	made	with	injection	molds.The	molds	are	expensive,	and	the	making
process	is	irreversible.	It	was	a	serious	move	from	a	maker's	toy	to	an	industrial	level	product.	The	design	precision	of	Nybble	and	my	other	3D	printed	gadgets	is	usually	0.5mm.	While	for	injection	molds,	the	precision	is	about	0.001mm.	So,	I	had	to	increase	my	model's	precision	to	0.1mm,	leaving	a	moderate	range	for	plastic	shrinkage,	interfaces
fitting,	texture	and	other	adjustments	to	be	made	on	the	mold.	Besides	precision,	the	CNC	making	process	is	a	reversed	process	of	3D	printing	(subtractive	processing	vs.	additive	manufacturing).There	was	a	set	of	brand	new	design	principles	to	consider.	I've	been	living	in	the	factory	since	March	to	work	closely	with	their	engineers.	I	eventually
redesigned	the	whole	model.	Each	piece	has	gone	through	tens	of	iterations	with	3D	printing	and	a	couple	of	adjustments	on	the	final	steel	molds.	The	entire	process	took	about	100	days,	and	I'm	happy	with	the	results.	My	future	models	should	take	less	time	with	this	experience	too.With	the	precise	molds,	we	then	inject	high-strength	plastic	to	make
the	parts.	They	provide	Bittle	the	best	protection	from	collision	and	dust,	though	NOT	waterproof.	In	the	stress	tests,	the	assembled	robot	can	take	an	adult's	stepping	without	breaking	any	components	(do	NOT	try	this	at	home!).We	also	coupled	the	hardness	with	tenderness.	Besides	the	material's	elasticity,	the	spring-loaded	upper	legs	flatten	the
joint	servos'	shock	to	protect	their	gears.	It's	one	of	our	innovations	to	bring	suspension	structure	on	small	legged	robots.	It	can	significantly	extend	the	lifespan	of	servos	compared	with	the	direct	and	rigid	connection.Bittle	usually	survives	moderate	collision.	In	extreme	cases,	it	will	disintegrate	at	the	designated	"weak	link	in	the	chain",	which	is
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We	also	added	four	Seeed	Grove	sockets	on	the	NyBoard	V1	for	extensible	modules.	To	make		easy		install,	we	designed	Bittle's	head	as	a	clip	to	bite	on	these	modules.	This	explains	why©	this	time	we	created	a	dog	from	OpenCat.We	also	compiled	a	Â"sensorÂ	package",	which	includes	an	intelligent	camera	module,	a	gesture	sensor,	a	PIR	motion
sensor	and	some	other	useful	sensors.	CâÃ	is	also	a	screw	hole	to	inside	of	Bittle's	head	for	fixing	additional	modules.	You'll	find	out	how	I	designed	jaw	joint	to	get	wideelastic	range	without	using	a	spring!Thanks	to	the	community		by	Arduino	and	Raspberry	Pi,	you	can	find	many	customization	ideas	for	Bittle.	As	a	small	team,	we	only	have		energy	
build	the	platform	in	a	limited	time.	We	do	not	see	now	that	our	users	can	explore	all	the	potential		by	Bittle!WirelessWe	developed	a	Bluetooth	dongle	for	wireless	connection	of	Bittle	from	PC	or	smartphone	apps.	It	connects	to	the	serial	port	of	NyBoard	and	can²	send	a	reset	signal	to	load	new	sketches.	We	tested	its	compatibility		running	Windows,
macOS,	and	Android.	You	can	also	run	on	IOS	with	some	additional	software.We	also	developed	a	WiFi	dongle	for	wireless	communication	with	Nybble.	You	can	host	a	small	WebUI	to	send	commands	using	the	HTTP	protocol.	Ã	you	can	access	it	with	a	normal	web	browser.Wireless	allows	you	to	play	with	Bittle	without	joking	about	cables.	Wireless	Ã
is	also	essential	when	you	are	studying	the	balance	related	to	motion	planning.	You	can	also	use	the	computational	power	of	a	remote	Â"brainÂ"	without	the	constraints	of	size	and	capacity		Bittle's	cargo.	Dongles	are	compatible	with	our	previous	Nybble	model.	We	will	include	extra	set	for	our	Nybble	supporters	as	a	thank-you	gift.In	addition,	we
have	made	a	functional	beta	version	called	“BiBoard	V0”	for	developers.	It	has	an	ESP32	with	240MHz	dual-core	CPU,	520KB	SRAM,	and	up	to	16M	flash.	These	are:	Integrated	Wi-Fi	and	Bluetooth,	12	Pin	Pwm	servant,	an	IMU,	an	infrared	receiver,	an	audio	amplifier	and	a	speaker.	It	has	extra	communication	doors	to	connect	to	other	devices.	We
expect	a	considerable	increase	in	performance	and	you	are	invited	to	participate	in	our	exploration.	Softwarebittle	is	managed	by	our	OpenCat	code.	It	has	3K	lines	of	Arduino	codes,	excluding	third	-party	bookstores.	It	defines	the	structure	of	data	and	the	minimum	algorithms	for	the	execution	of	the	quadruped	motorcycle.	We	also	provide	example
of	Commander	and	Parser	in	Python	so	you	can	send	instructions	from	other	devices.	The	Python	Master	can	be	performed	on	a	Raspberry	Pi	and	send	serial	commands	through	a	direct	serial	connection.	It	also	can	work	on	any	processor	supported	by	wired	or	wireless	connection.	You	can	also	translate	the	Python	code	into	your	favorite	language.	It
is	already	running	on	thousands	of	small	quadruped	robots,	including	many	OpenCat	variants.	We	are	collaborating	with	Tinkegen,	a	STEM	training	company	that	has	kindly	developed	a	graphic	coding	environment	for	Bittle.	It	also	provides	a	free	curriculum	to	learn	to	program	in	codecraft	and	create	a	wide	range	of	educational	and	fun	projects
with	it.	You	can	start	exploring	the	current	OpenCat	repository	on	Github	to	familiarize	yourself	with	the	framework.	We	will	announce	new	challenges	for	the	community	with	great	prizes	in	the	Community	section!	Battery	we	have	designed	a	lithium	-ion	battery	with	integrated	charge	and	protection	indicated	by	an	RGB	LED.	It	works	at	7.4v	~	8.4v
and	can	feed	Bittle	for	at	least	one	hour	of	moderate	walk.	The	charging	lasts	about	2	hours	with	a	5v	1	micro	USB	port.	It	can	slide	on	the	track	Bittle	and	adjust	his	center	of	mass.	With	the	slide-in	mechanism	and	a	reverse	plug,	it	is	not	too	difficult	to	replace	the	batteries.	She's...	Ã	is...	.taCnepO	a		Ãtilanoiznuf	evoun	otnuigga	onnah	irotappulivs
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all	OpenCat	users.	You	can	find	our	proposal	proposal	In	this	forum	post	and	give	suggestions	before	officially	starting.	We	recorded	www.petoi.camp	for	your	easy	access.	In	short,	we	will	define	several	tasks	that	can	be	measured	quantitatively,	for	example,	by	programming	Bittle	to	climb	the	highest	step.	You	have	to	show	your	solution	and	teach
others	to	validate	your	entrance.	On	the	first	day	of	each	month,	we	will	announce	the	world	record	and	will	give	a	free	Bittle	or	Nyble	to	the	winner!	Interview	can	check	this	30	-minute	interview	with	Hackster.	For	all	the	Cool.Pathway	features	and	discussions	was	very	impressed	by	Demo	of	the	great	dog	of	Boston	Dynamics	in	2016.	It	was	a	huge,
cumbersome	and	noisy	beast	tortured	by	rude	soldiers.	I	couldn't	imagine	how	I	could	own	one	until	I	bought	a	Raspberry	Pi	to	check	the	servants.	I	realized	that	it	could	be	an	economic	solution	to	build	a	walking	robot.	On	the	internet	there	were	already	served	and	stripped	spiders.	But	none	of	them	were	able	to	reproduce	the	natural	gaits	of	the
mammals,	with	the	exception	of	the	now	out	of	the	Sony	Aibo	production.	So	I	had	to	design	a	robot	on	my	own.	This	was	the	beginning	of	OpenCat.I	specialized	in	physics	and	computer	science.	I	like	Einstein's	quote,	"Everything	should	be	made	simple	as	possible,	but	not	simpler."	I	need	to	build:	an	articulated	joint,	a	leg	with	more	joints,	four	legs,
and	a	scheme	generator.	In	a	month,	I	created	a	robot	cat	with	pop	sticks	and	raspberry	pi.	And	the	following	month,	I	taught	basic	gaits	to	patrol	my	room.	For	the	following	year,	I	updated	the	3D	printed	plastic	wooden	frame	and	combined	the	PI	with	an	arduino	for	much	better	dynamic	performance.	All	the	topics	related	to	hardware	were	new	to
me.	I	just	learned	to	solve	the	problems	along	the	path.	My	belief	in	It	is	that	we	must	not	use	too	complex	theories	and	structures	to	reproduce	the	movement	with	legs.	I	know	it	by	observing	its	popularity	in	nature.	From	giant	elephants	to	"cheap"	scarabes,	they	all	excel	with	their	legs.	My	goal	on	the	search	side	was	was	a	onavetop	elbbyN
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elravlas	e	enosrep	el	erenettartni	id	odarg	ni	tobor	tep	nu	eriurtsoc	id	olleuq	are	ovitacilppa	otal	lus	ovitteibo	oim	lI	.ireggel	tobor	us	olradilavnoc	e	ebmag	elled	otnemivom	led	elatnemadnof	oipicnirp	li	eravort	li	li	eracrec	e	itiv	el	eratnoc	iertop	,opod	onroig	li	;oiradrailim	nu	a	eraicnal	iertop	,onroig	nU	.aicram	id	allebat	al	noc	ossap	la	erats	rep
,anamittes	alla	inroig	7	,onroig	la	ero	41	orovaL	.essat	e	elttiB	rep	itamusnoc	itats	onos	e	anosrep	artlaânu	eremussa	soft.	I	live	away	from	my	parents,	and	I	could	not	be	satisfied	with	a	family.	The	first	OpenCat	exhibition	made	me	appear	in	different	technological	news.	It	was	a	great	honor	for	a	manufacturer's	project,	but	I	hoped	to	push	the	robot
to	my	ideal	form.	I	couldn't	stop.	I	also	hoped	to	support	the	project	by	using	real	customers,	rather	than	telling	good	stories	to	venture	capital	investors.	I	can	miss	the	mania	for	the	money	and	I	have	lost	many	opportunities	to	grow	the	activity.	Like	Maker	in	the	depths	of	my	heart,	I	always	wonder	if	the	toy	is	useful.	I	would	prefer	to	see	the	sales
data	without	advertising.	I'm	still	taking	fans'	posts	and	purchases	as	"votes"	on	my	vision	and	design.	In	this	sense,	I	am	almost	an	artist.	I	enjoy	the	freedom	(or	personalized	cage)	of	this	project.	Even	if	I	am	closed	in	a	small	room,	I	feel	I	can	hear	the	world.	Many	people	asked	me	questions	about	their	startup	projects.	I	can	hardly	give	an	answer
because	each	company	has	its	own	specialist.	And	I	am	not	successful	in	terms	of	business.	I	have	some	useful	experiences:	first,	it	is	necessary	to	find	a	great	thing	you	and	the	others	love,	and	to	realize	that	money	is	only	an	indispensable	resource	to	do	it.	Then	you	put	all	your	energy	and	passion.	Building	a	functioning	prototype	without
considering	the	reduced	cost	to	obtain	the	feedback	of	others.	Regulate	your	design	according	to	the	indications	of	your	community	and	consider	every	detail	in	the	production	to	make	it	a	practical	product.	When	you	are	ready,	inform	everyone	about	the	news	and	you	will	be	amazed	by	their	support.	Finally,	get	ready	for	bankruptcy.	It	is	still	useful
to	understand	how	the	real	world	works.	If	I	did	not	manage	this	project,	I	would	never	connect	so	many	fantastic	people	and	I	would	appreciate	their	enormous	efforts	to	achieve	a	small	success!	In	the	end,	I	would	like	to	invite	you	to	read	and	Bittle's	online	store	to	get	the	news.	We	focus	so	much	on	the	Bittle	products	that	we	barely	have	the
budget	for	ads	and	marketing.	We	need	your	voice	to	spread	the	news	and	reach	reaching	people.	More	orders	we	receive,	more	leverage	we	must	negotiate	with	suppliers	to	obtain	the	best	quality	and	production	priority.	More	users	we	have,	more	fun	is	obtained	when	all	pitch	in	and	build	applications	on	bittle.Thank	you	for	your	support!	Rz
support!
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