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Deep Space Maneuver I
3/2028
ECA - 407 d 
ΔV = 1.14 km/s

Launch
In 12/2027
ECA - 500 d
C  = 13.5 km /s  3

2 2

 Shepherding Apophis Through Close 
Approach, Imaging Surface Changes, 

and Characterizing Its Interior/Exterior

Post-ECA Characterization
Until EOM

Earth Closest Approach (ECA)
4/13/2029

Approach & Initial Characterization
12/2028
ECA - 116 d
ΔV = 0.94 km/s

2004 GU9 Flyby
5/2028
ECA - 326 d 
V  = 8.6 km/s

∞

Deep Space Maneuver II 
9/2028
ECA - 220 d 
ΔV = 0.04 km/s

DROID
Image Effects of Earth Flyby

Characterize Interior Structure (Radar)

Characterize Mass, Shape, Spin

Demonstrate Rapid Response Platform

*

*Distributed Radar Observations of  Interior Distributions

Pre-Decisional Information – For Planning and Discussion Purposes Only



DROID: The Mission to Apophis

3

DROID is an International Collaboration

• CNES: CubeSats, Wide Angle Cameras, Inter-
Satellite Links

• Rocket Lab: Mothership, Launch Vehicle

• University of Grenoble, Luxembourg: 
Monostatic/Bistatic Radar 

• JPL: Management, Narrow Angle Camera

CubeSats use their radars to characterize interior structure and 

dielectric distribution as the Mothership develops a <5 cm/px map.

Pre-Decisional Information – For Planning and Discussion Purposes Only

Preliminary Schedule



FLARE Mission Overview 
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Launch 6/1/2028
VSFB or KSC

Falcon 9

Flyby 1/21/2029
Speed 2 km/s

Closest Approach Distance 40 km

FLARE (Flyby Asteroid REconnaissance) 

Mission uses a unique opportunity to 

establish the utility of flyby data by:

1. Characterizing the key physical properties 
of Apophis that are important for planetary 
defense, including shape and mass of the 
asteroid, using two instruments: a Narrow 
Angle Imager (FLI) and CubeSat Mass 
experiment (FLAME)

2. Testing rapid response capabilities in a 
compressed schedule.

3. Validating measurements with higher 
quality “truth data” from the OSIRIS -
APEX rendezvous mission

4. Establishing the surface conditions of 
Apophis before its close approach

Expected FLI 

Performance



Baseline Conops, Schedule, and Cost
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1/24 1/25 1/26 1/27 1/28 1/29

Phase 
A Start

Begin 
I&T

Storage

Move to 
Launch
Site

Launch

Apophis
Flyby

*Schedule Challenges can be implemented to further reduce durations

EOM



Reconnaissance of Apophis (RA)
NASA/Goddard Space Flight Center (GSFC)

RA is Carefully Designed to Provide Significant Science On a Smallsat Budget

RA is a capable smallsat rendezvous mission able to detect any disturbances to Apophis during the 2029 Earth approach, 
through both real-time observations and comparison of pre-/post-Earth close approach survey data. The shape models 
will have a resolution of ≤30 cm, with resolution as fine as 5 cm in select areas. Proximity operations have been designed 
based on OSIRIS-REx heritage, by personnel with OSIRIS-REx flight operations experience.



Phase A / B
(1 year)

Phase C / D
(2 years)

Launch 
Season

Cruise
(17-20 months)

Proximity 
Operations

9 months
Jan

2024
Jan

2025

PDR CDR

Apr
2026

Apr
2027

Jul
2027

Mar
2020

Earth Close
Approach

13 Apr 2029

RA can follow Apophis through Earth close 
approach while both maintaining passive 
safety and remaining close enough to 
collect real-time observations.

Notional Schedule for RA

Note: notional schedule is an unapproved draft.





Small Bodies Assessment Group (SBAG) 
Specific Action Team - Apophis Report

https://www.lpi.usra.edu/sbag/documents/Apophis_SAT.pdf

SPHEREx launches 
in early 2025

https://www.lpi.usra.edu/sbag/documents/Apophis_SAT.pdf



