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Fig 7: Natural Language to Motion Architecture Diagram
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4a. Available Data

Fig 1: Bolt™ Jr.+ is a 7DoF high-speed camera robot.

The camera The camera moves

The Exceptional Trajectories’”! e | [e==imwe | GenDoPPl
Hardware & Software  Contains 115’000 text-trajectory-anchor thaentinsequence. ) EHW It sequence  Contains 29°000 text-trajectory-video-

pairs.
* Has corresponding video data as well.
* Key in training our text-to-trajectory
model.

* FLAIR Classic is a proprietary software used to control the Bolt™ Jr.+.
* Figure 2 below shows the control flow we are trying to replace.

depth pairs.

27 translation and 7 rotation motions.

* Text prompt describe camera
movements, interactions with scene, and

ct)c?s‘:(a)floerrl;i)ii rontreter . o Rig follows low-level control directorial intent.
' }7' commands from FLAIR. Fig 8: The Exceptional Trajectories Data Fig 9: SLAHMR and VDA Outputs

IfIZ:ZI 4b. Anchor Detection

Each position is manually
saved in FLAIR Classic as

waypoints. Trajectories are 1. Inputs 2. Object Detection 3. Cinematographic 4. Anchor Selection
formed by nterpetation. * Intel Realsense D435 used to obtain * YOLO-World!?l used for open-vocabulary Constraints * Anchors calculated with depth,
RGB and depth image. object detection.  LLM prompted for segmentation masks, and
Operator refines moves repeatedy * User prompt collected: « SAM2 % used for segmentation masks. cinematographic c?nematographic c.:o.nstraints.
o based on scene being captured till “Dolly left from the actor to the laptop, * LLM used to match between detected constraints: * Finalized after collision
shotis ideal. then to the water bottle.” objects and desired anchors. detection using the pointcloud.

Fig 2: Typical Rig Operation Workflow While Shooting Direction
Which side of the object
O S l : should the camera look
ur Solutions o

 Control via Demonstration: enables mimicking phone-based

. . Frame Coverage
trajectory inputs.

.0 How much of the frame
 Controlvia Natural Language: allows for trajectory generation from #4  should the object take
t)
text or speech. up*
Offset

Should the object be

Input : Processing : Execution C-Zntfred or off to the
: : Siae:

* These determine the
R ———— camera’s position
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4d. Text-To-Trajectory Generation
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Fig 13: Text-to-Trajectory Transformer Architecture Diagrams

'MU : Results
L * Autoregressive model (b) better captures intent, generating more

RGBVideo : reasonable trajectories than the diffusion transformer (a). L
Fig 4: Phone Demonstration to Motion Architecture Diagram * Few cinematographic terms are missing from datasets, leading to

partially incorrect trajectories.
Processing Steps
 ORB SLAM v3!'l used to extract trajectory from input modalities.
* |Imported camera trajectory is non-smooth with inconsistent
velocity, necessitating a Trajectory Refinement step.
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Fig 16: Final Trajectory Imported to FLAIR Classic
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Fig 5: (Left) Video shot on iPhone 15 Pro (Right) Extracted camera pose Refe Fences
trajectory
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