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Motivation and Problem Description

I Development of a platform that is:

1 Small enough to fly indoors.
I Powerful enough to carry higher payload.
I Off-the-shelf parts:

1 Keep cost low.

| Easily replaceable/repairable/replicable.

1 A platform that can support different
sensor modalities.

1 Monocular Vision.
1 Stereo Vision.

1 Sound Localization.




On-

Proposed Approach

1 System Design: Physical System

Frame

| Reiterative approach. ’
! (DJI F550)

[ Initial system weight guess (~1700).
[ Design for Thrust to Weight ratio of 2.5-3.

Propulsion System
(2312,960Kv + 9450
Props)

e o e

1 Modular Design:

I Each Sensor on with it's on mounting
mechanism.

Ground

Autopilot
(Pixhawk PX4pro)

Kv-Wizard | 102 |inch 21 oz

Propeller Type - yoke twist: Diameter: Pitch: # Blades PConst/ TConst Gear Ratio
DJl vi-jo© + 9.4 inch 5 inch 2 110 /10 1 1 | calculate |

L}
General Motor Cooling. # of Rotors Model Weight Frame Size: FCU Tilt Limit Field Elevation Air Temperature Pressure (QNH). ]
medium_v 6 478 g without Drive_v 550 |mm no limit v 500 |mAsL |25 o 1013 |hPa H MAVROS
fat | |68 oz 2165 inch 1640 |rASL [77 F 2091 |inHg Cem r 0
Battery Cell Type (Cont / max. C) - charge state: Configuration: Cell Capacity: max. discharge Resistance: Voltage: C-Rate: Weight: : :
LiPo 5000mAn - 20/30C v |-[normal ¥ 4 |s [t |p 000 |man 85% v 0.0045 |Ohm 37 |V 20 Ceont [118 H : WIFI
s tation : i HLP
5000 mAh total 30 Cmax |42 oz ]
Controller  Type x Current. Resistance Weight Accessories Current drain: Weight (APM PI ) i’ | >
max 20A 2 20 Acont 001 |omm 25 g D A o g anner H (Intel NUC)
L}
2 __lAmax 2oz o i RF/Localizatio :
Motor Manufacturer - Type (Kv): KV (wio torque). no-load Current. Limit (up to 15s). Resisiance. Case Length # mag. Poles: Weight: - :
DJI ¥ || 2312-860 (960) v |960 rpmiy 045 A@|i0 v |220 Wr| 0117 Ohm 26 mm 14 60 [} n Tra nsm Itter :
L}
L}
L]

[ e e e

Sensors

Monocular VI-
Odometry

Load Hover Flight Time electric Power: est Temperature Thrust-Weight specific Thrust .
Stereo + Optic
Battery Motor @ Optimum Efficiency Motor @ Maximum Motor @ Hover Total Drive Multicopter
Load 18890 C Current 780 A Current 1658 A Current 213 A Drive Weight 1085 g All-up Weight: 1563 g F | o W
Voltage: 1301 Vv Voltage 1387 V Voltage: 1284 V Voltage: 1455 Vv 383 oz 551 oz
Rated Voliage: 1480 V Revolutions* 12348 rpm Revolutions* 10307 rpm Revolutions* 4865 rpm Thrust-Weight 36 :1 add. Payload 3259 g
Energy 74 Wh ciric Power: 1096 W electric Power: 2130 W Throttle (log): 26 % Current @ Hover: 1278 A 115 oz S O u n d/R F
Total Capacity 5000 mAh mech. Power: 944 W mech. Power. 1726 W Throttle (linear). 40 % P(in) @ Haover, 1891 W max Tilt -
Used Capacity: 4250 mAh Efficiency: 862 % Efficiency: 811 % electric Power: How P(out) @ Hover: 1535 W  max. Speed. 63 km/m Loca I iza ti 0 n
min. Flight Time: 2.6 min est Temperature: 54 °C mech. Power: 256 W Efficiency @ Hover: 812 % 39.1 mph e e
Mixed Flight Time: 11.5 min 129 °F Efficiency: 826 % Current @ max: 99.50 A est rate of climb:  12.8 mis | o e e o e e e o
Hover Flight Time 20.0 min est. Temperature: 29 °C P(in) @ max: 14725 W 2520 fmin
Weight: 476 g 84 °F P(out) @ max: 10358 W with Rotor fail: @

168 oz specific Thrust 841 g/w Efficiency @ max: 703 %




System Description

1 Monocular System:
1 Purpose: VI-Odometry.
17 Hardware: Pointgrey Chameleon 3 + UM7 IMU.
1 Software: ROVIOL.

| Stereo System:
I Purpose: Optic Flow / VI - SLAM.
1 Hardware: PSeye Camera + UM7 IMU + Gimbal System.

I Software: Custom ROS package.

_ Audio Sample ] Radio Sample ]
. . Transmitter Drone Thread Thread
D S O u n d/R F LO C a I I Z a tl O n : Amplifier & Speaker Microphone Sample, Tlimestamp Sample, Tlimestamp
" Purpose: Distance Estimation using sound and )) ’ Semom el | oncen et
. \ /
RF delay propagation. ( A)) - (( A, Tovesp. . Timeskdeg
1 Hardware: Arduino + Transmitter/Receiver.
Distance

I Software: Python Script + ROS Package.

ROS Publisher

figly

Bloesch, Michael, Omari, Sammy, Hutter, Marco and Siegwart, Roland Yves. Robust Visual Inertial Odometry Using a Direct EKF-Based Approach. ETH-Zirich @
(IROS 2015)



Results

1 Working Robot capable of carrying heavier payloads.
1 Computational and Sensory Capability of doing autonomous indoor navigation.




Thank you

Questions, Comments, Suggestions, Criticism, witticism.....




	Slide 1
	Motivation and Problem Description
	Proposed Approach
	System Description
	Results
	Slide 6

