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How do we make physical

human-robot interaction safe?
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syntax = "proto3";

service RobotService {
rpc Move (Joints) returns (SessionResult) {

}
}

message SessionResult {
int32 status = 1;

}

message Joints {
repeated double joints = 1;

}



import grpc
from robot_control_pb2_grpc import RobotStub

class ControllerClient:
def __init__(self) -> None:
self.stub = None
self.channel = None
self.host = "172.31.1.147"
self.port = 30000

def connect(self):
self.channel = grpc.insecure_channel(f"{self.host}:{self.port}")
self.stub = RobotStub(self.channel)



from controller_client import ControllerClient
from robot_control_pb2 import SessionResult
from scipy.optimize import differential_evolution

client = ControllerClient()

def cb_objective(x):
"""Objection function callback"""
session_result = client.stub.RunSession(x)
session_value = evaluate_result(session_result) # f
return value

client.connect()

result = differential_evolution(cb_objective, bounds)






(1) Initialize Population
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syntax = "proto3";

service RobotService {
rpc Poke (SessionSettings) returns (SessionResult) {

}






What was involved In
the contact event?
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import pandas as pd

from sklearn.decomposition import PCA

from sklearn.ensemble import ExtraTreesClassifier

from sklearn.feature_selection import SelectFwe, VarianceThreshold
from sklearn.pipeline import make_pipeline, make_union

from sklearn.preprocessing import MinMaxScaler, PolynomialFeatures

df = pd.read_csv("training-data.csv")
X, y = split_features_labels(df)

pipeline = make_pipeline(
make_union(
make_pipeline(
Reducer(64), FFT(), PCA(n_components=4), MinMaxScaler(),
)
make_pipeline(
Reducer(64), PCA(n_components=6), MinMaxScaler(),
),
make_pipeline(
PCA(), VarianceThreshold(), PolynomialFeatures(),
SelectFwe( ), MinMaxScaler(),
s
D
ExtraTreesClassifier(),
)
pipeline.fit(x, y)












About Halodi
Robotics

e Founded in 2015 in Norway to
build safe, capable, and
affordable robots to help human
beings

e RA&D robot shipping since
Q1’2020

e  Motor and drive technology
patented and commercialized

e  Offices in Norway, USA, ltaly,
and Canada

e 40+ employees from 10+
countries, many world leading
roboticists




The eve robot

3D Vision and Audio for
@——— environment mapping

Human-like size and interactivity

and strength ——@

Built-in Batteries and
Wireless Connectivity

Compatible with 3™
party hands

Safe around people and

objects Full mobility and

balancing










How can robots be
part of the human
world?





http://www.youtube.com/watch?v=9ub9tu75zZA



http://www.youtube.com/watch?v=AL4mbWb2NkI



http://www.youtube.com/watch?v=NDO4BQ3ffwY&t=30



http://www.youtube.com/watch?v=mL9SyGfuqI4
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http://www.youtube.com/watch?v=ZvCqF9f52RM



http://www.youtube.com/watch?v=kFCFiTepelo



http://www.youtube.com/watch?v=FiSGOxDj1Sk
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