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InternData-A1: Pioneering High-Fidelity Synthetic Data
for Pre-training Generalist Policy

Supplementary Material

8. Detailed Data Statistics695

We report the complete dataset statistics in Tab. 6. In to-696

tal, the dataset contains 4 embodiments, 70 tasks, 637,498697

trajectories, 401,430,981 frames, and 7,433.91 hours of in-698

teraction data. As outlined above, the dataset is organized699

into four categories: Articulation, Long-horizon, Base,700

and Pick and Place. These categories comprise 74,415,701

138,782, 229,168, and 195,133 trajectories, accounting for702

11.67%, 21.77%, 35.95%, and 30.61% of the dataset, re-703

spectively. For each task, we report the exact number of704

trajectories contributed by each embodiment. See Tab. 6 for705

detailed per-task and per-embodiment statistics.706

9. Detailed Data Synthesis707

We present an example task config below. Following the708

exact task config, we elaborate on each part in our data syn-709

thesis in detail.710

9.1. Environment Construction711

As shown in the configuration, we set the room environment712

using defaults/arenas@arena and select a dining-713

room layout in the outer script. We load the Agilex Split714

Aloha robot—one of our four embodiments—and specify715

its motion planner via the robot_file. We then re-716

trieve two task-relevant assets, the plate and plate shelf,717

from our asset library, where each asset is automatically718

annotated with gravity parameters, collision properties, and719

grasp poses. After obtaining the two objects, we assign their720

initial translations and orientations. Objects belonging to721

the same category share a unified canonical pose definition.722

9.2. Skill Composition723

As shown in the configuration—particularly in the724

skills/split_aloha section—we construct tasks725

by composing skills either sequentially or in parallel.726

Users can simply copy and paste different skill blocks727

to assemble a task. For example, a complete task may728

be formed by chaining together pick, goto_pose,729

pick, gripper_action (close or open), home,730

and place. The framework supports both sequen-731

tial execution and parallel execution (e.g., one gripper732

opens while the other closes), enabling users to spec-733

ify diverse task requirements. Users may also define734

task-level constraints; for instance, in a placement op-735

eration, we enforce align_pick_obj_axis and736

align_place_obj_axis to be parallel to ensure737

accurate insertion. Similarly, x_ratio_range and 738

y_ratio_range can be used to specify the target 739

insertion layer. All script-level policies have undergone 740

substantial refinement. For manual tuning, users may 741

configure grasp-pose filtering rules (filter_x_dir, 742

filter_y_dir, filter_z_dir) and adjust pa- 743

rameters such as post_grasp_offset_min, 744

post_grasp_offset_max, 745

pre_place_z_offset, and place_z_offset 746

to ensure stable grasping and placement while avoiding 747

unsafe motions. 748

9.3. Domain Randomization 749

For visual domain randomization, we provide options in 750

env_map, allowing light intensity and rotation to be per- 751

turbed within predefined ranges. We also support camera 752

extrinsic randomization, where camera poses are perturbed 753

by up to 5→ in rotation and 5 cm in translation. Room scenes 754

can be randomized by sampling from the specified room 755

types. For objects, replacements can be sampled from as- 756

sets within the same category. At the trajectory level, we 757

define a spatial region in which target objects and robots 758

are initialized with randomized poses for each episode. Ad- 759

ditionally, the robots configuration allows specifying the 760

mean and standard deviation of the home configuration, en- 761

abling diverse initial joint states. Within the skill defini- 762

tions, we further introduce loose filtering ranges for grasp 763

and placement poses. All poses that satisfy these constraints 764

are retained, and a final pose is selected randomly. Together, 765

these mechanisms significantly enhance trajectory diversity 766

within each task. 767

9.4. Generation & Storage 768

After the previous steps, our data engine begins planning 769

the trajectory based on the waypoints produced by the 770

skill module. We design an optimization strategy that im- 771

proves generation efficiency by 2.5–3→, particularly for 772

long-horizon tasks involving multiple skills. Because ren- 773

dering is significantly more time-consuming than physics- 774

only planning, we adopt a decoupled procedure. We first 775

run pure physics simulation without rendering; if any in- 776

termediate step fails, we immediately terminate and restart 777

trajectory planning. Only after a trajectory is successfully 778

planned do we replay the entire sequence with rendering en- 779

abled, ensuring that all object states are identical to those in 780

the successful physics-only episode. This approach elimi- 781

nates unnecessary rendering for failed attempts and greatly 782
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reduces overhead in tasks with high failure rates, maximiz-783

ing overall data-generation efficiency.784

10. Framework Optimization785

In traditional synthetic data generation pipelines, trajectory786

planning and visual rendering are integrated into a single787

stage. While this architecture is suitable for rapid develop-788

ment and iteration, it exhibits substantial efficiency bottle-789

necks when scaled to large-scale data generation. The root790

causes can be summarized as follows:791

1. Declining planning success rate with increasing task792

complexity. As task complexity grows, the success rate793

of trajectory planning decreases significantly. Failed tra-794

jectories do not require subsequent visual rendering, yet795

the single-stage architecture incurs redundant rendering796

overhead, resulting in unnecessary computational waste.797

2. Mismatch in computational characteristics. Trajec-798

tory planning is fundamentally CPU-bound and executed799

serially, whereas visual rendering relies on GPU-based800

parallel computation. Executing these heterogeneous801

workloads in a serial manner leads to poor overall hard-802

ware utilization.803

To mitigate these bottlenecks, we introduce a multi-level804

system optimization at the framework level. Our design in-805

cludes:806

1. Stage decoupling with a pipelined architecture: Tra-807

jectory planning and visual rendering are decoupled808

into two independent stages, with a pipelined execution809

mechanism established between the Planner and Ren-810

derer.811

2. Dynamic resource scheduling: To address heteroge-812

neous time-cost ratios across different tasks, we incorpo-813

rate parallel batch processing strategies within both the814

Planner and Renderer, together with a dynamic schedul-815

ing algorithm to maximize resource utilization.816

3. Rendering efficiency optimization: We introduce a817

stacked rendering (Stack Render) technique to further in-818

crease rendering throughput.819

4. Cluster stability mechanisms: To handle stability is-820

sues and load imbalance in large-scale cluster deploy-821

ments, we design a Balancer module for load distribu-822

tion and a Supervisor module for monitoring and control,823

jointly improving cluster utilization and system robust-824

ness.825

With these optimizations, our pipeline achieves a 2–3→826

end-to-end performance improvement over the baseline. It827

further supports long-duration stable operation and efficient828

large-scale synthetic data generation, substantially improv-829

ing productivity in synthetic data production.830

11. Policy Training Details 831

During real-world training, we pretrain a new ω0 model, 832

initialized with Paligemma weights and a scratched ac- 833

tion expert, on InternData-A1 for 680k iterations using 64 834

GPUs (closely matches the 700k iteration steps of the of- 835

ficial ω0 checkpoint trained on the ω-dataset). For 10 sim- 836

to-real experiments and 9 real-world tasks, we start from 837

the 680k ω0(InternData-A1) checkpoint and perform post- 838

training for 30k iterations on 8 GPUs for regular tasks and 839

sim-to-real tasks. For dexterous tasks, we trained for 100k 840

iterations. Key training hyperparameters are summarized in 841

Tab. 5.

Table 5. Training hyperparameters.

Hyperparameters Pre-training Fine-tuning

Batch Size(Total) 512 128

Learning Rate 5e-5 2.5e-5

Learning Rate Schedule Constant Cosine Decay

Training Steps 680k 30k(Regular)/100k(Dexterous)

842

12. Real-World Experiments 843

In this section, we describe the real-world and sim-to-real 844

tasks in detail. For both experiments, we post-train a JAX- 845

version ω0 (InternData-A1) model for 30k iterations and use 846

the 30k checkpoint for evaluation. For each task, we define 847

15 evaluation settings, and to reduce stochasticity, we run 848

two trials per setting. In total, each task is evaluated with 849

30 rollouts, and we report the average success rate. 850

12.1. Real Task Description 851

Place Markpen. The Genie-1 robot is required to pick 852

a black marker with its right arm and place it into a 853

pen holder. This task evaluates the model’s fundamental 854

pick-and-place capabilities. A trial is considered successful 855

only if the marker is placed precisely and fully inside the 856

pen holder. 857

Pass Bottle. The Genie-1 robot is required to pick up a 858

black tea bottle, lift it upright, and hand it to a nearby 859

person with the right arm. The robot may release its 860

gripper only when the human presents their hand. This 861

task evaluates the model’s fundamental abilities in picking, 862

lifting, and human–robot interaction. A trial is considered 863

successful only if the bottle is successfully transferred to 864

the human and the robot releases its gripper accordingly. 865

Heat Sandwich. The ARX Lift-2 robot must open the oven 866

with its left arm, pick up the plate containing the sandwich, 867

place it into the oven using its right arm, and then close 868

the oven with its left arm. This task assesses the model’s 869

ability to operate articulated objects. A trial is considered 870

successful only if the plate is correctly inserted into the 871
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oven and the oven door is fully closed.872

Sort Rubbish. The ARX Lift-2 robot must use its right873

arm to place all recyclable waste into the right bin and all874

non-recyclable waste into the left bin. This task evaluates875

the model’s ability to handle diverse object layouts and876

perform repetitive pick-and-place operations. A trial is877

considered successful only if all waste items are fully and878

correctly sorted.879

Sweep Trash. The ARX Lift-2 robot must grasp the880

dustpan with its right arm and the broom with its left arm.881

It then uses the broom to sweep all crumpled paper balls882

into the dustpan. Afterwards, the robot empties the dustpan883

into the left rubbish bin. Finally, it releases both grippers884

and returns to the home position. A trial is considered885

successful only if every step is finished successfully.886

Sort Parts. The ARX Lift-2 robot must sort four types887

of small industrial components into four designated con-888

tainers. These components include small nuts, assembly889

parts, and small screws. Each arm is responsible for sorting890

two categories. A trial is considered successful only if all891

components are placed into their correct containers.892

Unscrew Cap The ARX AC One robot must grasp the tea893

bottle with its left arm and move it to the designated middle894

zone. It then uses its right arm to approach the bottle cap895

and unscrew it. A trial is considered successful only if the896

cap is fully removed.897

Fold Cloths. The ARX AC One robot must fold the cloth898

into its designated final shape with both hands. A trial is899

considered successful only if the cloth is folded correctly.900

Zip Bag. The ARX AC One robot must use its left arm to901

open the bag, place all designated objects inside, and then902

zip it closed. A trial is considered successful only if the bag903

is fully and correctly zipped.904

905

12.2. Sim-to-real Task Description906

Flip Package. A package is placed on the conveyor and907

moves toward the robot. The ARX Lift-2 robot must grasp908

the package with its right arm, flip it over, and place it back909

onto the conveyor. It must then grasp the package with its910

left arm and scan the QR code using the robot-mounted911

camera. A trial is considered successful only if all steps912

are completed correctly.913

Instructional Pick. Eight types of objects are placed on914

the table. A trial is considered successful only if the robot915

correctly picks the target object specified by the command.916

Sort Rubbish. This is the same task as described before.917

Wipe Stain. The ARX Lift-2 robot uses its left arm to pick918

up the towel and wipe stains located in one or two clusters.919

A trial is considered successful only if all stains are com-920

pletely removed.921

Sandwich. The ARX Lift-2 robot uses its right arm to grasp922

a piece of bread and place it on the plate. It then uses its left923

arm to grasp a piece of beef and place it on the bread, fol- 924

lowed by using the right arm again to place another piece 925

of bread on top of the beef. A trial is considered successful 926

only if the sandwich is assembled correctly and neatly. 927

Box. The ARX Lift-2 robot sequentially closes the box lids 928

with its right and left arms. A trial is considered successful 929

upon complete closure. 930

Microwave. The ARX Lift-2 robot uses the right arm to 931

close the microwave lid. A trial is considered successful 932

upon complete closure. 933

Pack. The ARX Lift-2 robot manipulates objects and places 934

them into a box using its right and left arms. A trial is con- 935

sidered successful only after all objects have been placed 936

inside. 937

Sweep. This is the same task as described before. 938

Handover. The ARX Lift-2 robot uses its left arm to pick 939

up a long-shaped object and hands it over to the right arm, 940

which then places it into the box. A trial is considered suc- 941

cessful only upon the object’s transfer into the box. 942
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Table 6. Task Statistics Across Robots.

Task Name Franka ARX Lift-2 Agilex Split Aloha Genie-1 Sum

Articulation Tasks (11.67%) 74,415
Close The Electric Cooker 1776
Close The Laptop 578
Close The Pot 2595
Close The Trashcan 2996
Close The Microwave 2496 6831 4367
Open The Laptop 416
Open The Pot 3250
Open The Trashcan 3507
Open The Microwave 2139 5148 4817
Pull The Storage Furniture 4368 4776
Push The Storage Furniture 4548 4775
Rotate The Hearth 6046 4653
Open Microwave From Scratch 1501
Heat Food In Microwave 108
Close The Package 2724

Long-horizon Tasks (21.77%) 138,782
Clean Dirt With Brown Cloth 3000 3000
Clean Dirt With Sponge 3000 3000
Clean Dirt With White Cloth 3000 3000
Collect Three Glues 2000 2000
Gather Three Teaboxes 110 2000
Handover Objects 7863
Pack In Objects 4052 2345
Pack Out Objects 2070
Sort The Rubbish 4579 8860
Stack Multiple Objects 4867 4664
Sweep The Trash 2344 528 1626
Put Trash In Trashcan 1480
Collaborate Assemble Beef Sandwich 4854
Stack A Beef Sandwich 4271 670
Store Objects In Drawer 2822
Collaborate Assemble Ham Sandwich 3168
Continues Pick And Place 20036 15000 18573

Base Tasks (35.95%) 229,168
Track The Target 2959 2954 3000
Organize Three Brushes 5064 2000 2000
Organize Alarm Clocks 5111 2000 2000
Organize Colorful Cups 5097 2000 2000
Organize Three Glues 5120
Collect Shoes 5114 2000 2000
Organize Three Teaboxes 5119
Sort Table Waste 5117 214 2000
Store Eggs 4244
Take Shelf Items To Cart 6040
Pick Beef Sandwich On Conveyor 6658 6647

Continued on next page
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Task Name Franka ARX Lift-2 Agilex Split Aloha Genie-1 Sum

Pick Ham Sandwich On Conveyor 4092 4220
Fold Long Shirts 731
Fold Short Shirts 492
Fold Towels 500
Fold Short Pants 750
Flip Package On Conveyor 4806
Pick Package On Conveyor 4900
Hang Cups On Rack 5000 5000
Insert Flower In Vase 5000 4986
Insert Markpen In Penholder 5000 5000
Pour Baijiu 4999 4999
Pour Redwine 5000 5000
Pour Water 5000 5000
Pick The Priced Item 5105 2000 2000
Select A Drink 5121 2000 2000
Stack Two Boxes 2270 2429
Sort Tray On Rack 3851 3444
Store Toothbrushes 1396
Arrange The Tableware 650
Recovery Pick Objects 10969
Watering Plants 5000 5000
Scan The QRcode 4000
Sort Metallic Objects 2500 2500

Pick and Place Tasks (30.61%) 195,133
Single Arm Pick 24598 38865 39219 21695
Parallel Pick And Place 15687 18497 10381
Grasp Functional Part 4833
Multiple Pick And Place 21358

Overall Trajectories 637,498
Overall Frames 401,430,981
Overall Hours 7433.91
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943
1 defaults:944

2 - _self_945

3 - world946

4 - logger947

5 - ../arenas@arena: scene_arena948

6 - ../cameras@astra: astra949

7 - ../cameras@realsense_d455_v3: realsense_d455_v3950

8951

9 name: banana_base_task952

10 asset_root: assets953

11 task: BananaBaseTask954

12 task_id: 0955

13956

14 offset: null957

15 render: True958

16959

17 env_map:960

18 envmap_lib: envmap_lib961

19 apply_randomization: True962

20 intensity_range: [4000, 7000]963

21 rotation_range: [0, 180]964

22965

23 robots:966

24 -967

25 name: "split_aloha"968

26 target_class: SplitAloha969

27 path: "split_aloha_mid_360/robot_task13.usd"970

28 camera_mount: "split_aloha_mid_360_with_piper/split_aloha_mid_360_with_piper/fl/camera"971

29 euler: [0.0, 0.0, 90.0]972

30 robot_file:973

31 - curobo/src/curobo/content/configs/robot/piper100_left_arm.yml974

32 - curobo/src/curobo/content/configs/robot/piper100_right_arm.yml975

33 left_joint_home: [0.00484993, 0.34198609, -0.14007858, 0.01680429, 0.14391101, -0.00252178]976

34 right_joint_home: [0.00484993, 0.34198609, -0.14007858, 0.01680429, 0.14391101, -0.00252178]977

35 left_joint_home_std: [0.12513939, 0.24539099, 0.24468172, 0.23398885, 0.2710117, 0.21726329]978

36 right_joint_home_std: [0.12513939, 0.24539099, 0.24468172, 0.23398885, 0.2710117, 0.21726329]979

37980

38 objects:981

39 -982

40 name: arcode_plate_blue983

41 path: assets/plate/plate_blue/Aligned_obj.usd984

42 target_class: RigidObject985

43 dataset: arcode986

44 category: plate987

45 prim_path_child: Aligned988

46 translation: [0.0, 0.0, 0.0]989

47 euler: [90.0, 0.0, 0.0]990

48 scale: [1.0, 1.0, 1.0]991

49 -992

50 name: arcode_plate_shelf993

51 path: assets/plate_shelf/shelf_0/Aligned_obj.usd994

52 target_class: RigidObject995

53 dataset: arcode996

54 category: plate997

55 prim_path_child: Aligned998

56 translation: [0.0, 0.0, 0.0]999

57 euler: [90.0, 0.0, 0.0]1000

58 scale: [1.0, 1.0, 1.0]1001

591002

60 regions:1003

61 -1004

62 object: ${robots.0.name}1005

63 target: table1006

64 random_type: A_on_B_region_sampler1007

65 random_config:1008

66 pos_range: [1009
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67 [0.0, -0.86, -0.765], 1010

68 [0.0, -0.86, -0.765] 1011

69 ] 1012

70 yaw_rotation: [0.0, 0.0] 1013

71 - 1014

72 object: arcode_plate_blue 1015

73 target: table 1016

74 random_type: A_on_B_region_sampler 1017

75 random_config: 1018

76 pos_range: [ 1019

77 [0.125, -0.20, 0.005], 1020

78 [0.25, -0.10, 0.005] 1021

79 ] 1022

80 yaw_rotation: [0, 0] 1023

81 - 1024

82 object: arcode_plate_shelf 1025

83 target: table 1026

84 random_type: A_on_B_region_sampler 1027

85 random_config: 1028

86 pos_range: [ 1029

87 [-0.25, -0.20, 0.005], 1030

88 [-0.15, -0.10, 0.005] 1031

89 ] 1032

90 yaw_rotation: [0, 0] 1033

91 1034

92 cameras: 1035

93 - 1036

94 name: ${robots.0.name}_hand_left 1037

95 translation: [0.0, 0.08, 0.05] 1038

96 orientation: [0.0, 0.0, 0.965, 0.259] 1039

97 camera_axes: usd 1040

98 params: ${astra} 1041

99 parent: "${robots.0.name}/split_aloha_mid_360_with_piper/fl/link6" 1042

100 apply_randomization: False 1043

101 1044

102 - 1045

103 name: ${robots.0.name}_hand_right 1046

104 translation: [0.0, 0.08, 0.04] 1047

105 orientation: [0.0, 0.0, 0.972, 0.233] 1048

106 camera_axes: usd 1049

107 params: ${astra} 1050

108 parent: "${robots.0.name}/split_aloha_mid_360_with_piper/fr/link6" 1051

109 apply_randomization: False 1052

110 1053

111 - 1054

112 name: ${robots.0.name}_head 1055

113 translation: [0.0, -0.00818, 0.1] 1056

114 orientation: [0.658, 0.259, -0.282, -0.648] 1057

115 camera_axes: usd 1058

116 params: ${realsense_d455_v3} 1059

117 parent: "${robots.0.name}/split_aloha_mid_360_with_piper/top_camera_link" 1060

118 apply_randomization: False 1061

119 1062

120 data: 1063

121 save_root_path: "InternData-A1/sim/raw_data" 1064

122 task_dir: "Sort Tray On Rack" 1065

123 language_instruction: "Pick the plate, make the handover and place it on the water cooling holder" 1066

124 detailed_language_instruction: "Pick the plate with the right arm, make the handover to the left 1067

arm, and then place it on the water cooling holder." 1068

125 collect_info: "" 1069

126 version: "v3.0, head camerea 1280x720, wrist 640x480, y 45 degrees" 1070

127 update: True 1071

128 max_episode_length: 4000 1072

129 1073

130 skills: 1074

131 - 1075

132 split_aloha: 1076

7
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133 -1077

134 right:1078

135 -1079

136 name: pick1080

137 objects: [arcode_plate_blue]1081

138 filter_x_dir: ["upward", 90, 45]1082

139 filter_y_dir: ["forward", 40]1083

140 filter_z_dir: ["downward", 110, 140]1084

141 t_eps: 0.011085

142 o_eps: 11086

143 close_wait_steps: 101087

144 post_grasp_offset_min: 0.11088

145 post_grasp_offset_max: 0.11089

146 direction_to_obj: right1090

1471091

148 -1092

149 name: goto__pose1093

150 frame: robot1094

151 gripper_action: close_gripper1095

152 translation: [0.3, 0.13, 0.15]1096

153 quaternion: [-0.15, -0.37, -0.84, -0.36]1097

1541098

155 -1099

156 left:1100

157 -1101

158 name: pick1102

159 objects: [arcode_plate_blue]1103

160 filter_y_dir: ["upward", 40]1104

161 filter_z_dir: ["forward", 90, 45]1105

162 close_wait_steps: 101106

163 t_eps: 0.011107

164 o_eps: 11108

165 post_grasp_offset_min: 0.01109

166 post_grasp_offset_max: 0.01110

167 direction_to_obj: left1111

1681112

169 -1113

170 left:1114

171 - name: gripper__action1115

172 action_type: close1116

173 right:1117

174 - name: gripper__action1118

175 action_type: open1119

1761120

177 -1121

178 right:1122

179 - name: home1123

1801124

181 -1125

182 left:1126

183 -1127

184 name: place1128

185 place_direction: vertical1129

186 objects: [arcode_plate_blue, arcode_plate_shelf]1130

187 filter_y_dir: ["upward", 60, 0]1131

188 filter_z_dir: ["forward", 90, 30]1132

189 position_constraint: object1133

190 x_ratio_range: [0.5, 0.5]1134

191 y_ratio_range: [0.8, 0.8]1135

192 align_pick_obj_axis: [0, 1, 0]1136

193 align_place_obj_axis: [0, 0, 1]1137

194 align_obj_tol: 101138

195 pre_place_z_offset: 0.151139

196 place_z_offset: 0.0111401141

Listing 1. A Task Config Example on Sort Tray On Rack.
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