
A Detailed scoring criteria for each sub-domain.1

In Tab.1, we show the demand for spatial difference for different subdomains.2

A.1 Spatial Pose3

For the two subdomains Camera Pose and Object Pose, there is only one object in the image, and4

the criterion for judging is the orientation of the object, so there is only one difference that needs5

to be introduced, orientation difference. For Complex Pose, which involves multiple objects, it6

is necessary to maintain the side-by-side and same orientation relationship of these objects in the7

text-to-image generation task; while in the image editing task, it is necessary to maintain the general8

spatial relationship between the objects before and after editing without any major changes. Therefore,9

in addition to orientation difference, it is necessary to introduce relation difference.10

A.2 Spatial Relation11

All three subdomains of this dimension encompass multiple objects. Both orientation and relation12

differences are required in the scoring stage.13

A.3 Spatial Measurement14

In this domain, Distance Difference is necessary in order to measure the length/width/height/volume15

of an object. Besides, Orientation difference is required for the subdomain of Object Size, because we16

consider the measure parallel to the front-back direction of an object as length, the measure parallel17

to the left-right direction of an object as width, and the measure parallel to the top-bottom direction18

of an object as height. Therefore, for the scoring of Object Size, we need to distinguish the length,19

width and height of an object by its orientation.

Domain Sub-domain Orientation Diff. Relation Diff. Distance Diff.

Spatial Pose
Camera Pose ! % %

Object Pose ! % %

Complex Pose ! ! %

Spatial Relation
Egocentric ! ! %

Allocentric ! ! %

Intrinsic ! ! %

Spatial Measurement
Object Size ! % !

Object Distance % % !

Camera Distance % % !

Table 1: Difference required for each sub-domain
20

B Impact of Spatial Conditions for More Models21

Limitation in camera location understanding. As shown in sub-Fig.a and sub-Fig.b of Figs.1 to22

7, most models also suffer from a lack of understanding of distinguishing between side views (e.g.23

"right/left view") of objects.24

Limitation in object location understanding. In addition, the FLUX.1-dev, SD-XL, SD-1.5, and25

SD-3.5-L show a very clear shortcoming in understanding object orientation (both from the camera26

pose and the object pose). In most cases they just directly draw the object in front view, no matter27

what the prompt is.28

Limitation in egocentric-allocentric transformation. The sub-Fig.c and sub-Fig.d of Figs.129

to 7 illustrate that the other models are almost exclusively limited to egocentric thinking for object30

relationships, similar to the GPT-4o.31
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Limitation in understanding metric measurement. As with GPT-4o, the other existing models,32

almost all of them, are incapable of understanding information from quantitative spatial measurements.33

In particular, the 2m in Object Distance and the 4m in Camera Distance are almost rarely generated34

by the models, even if prompt tells them to do so, as show in the sub-Fig.e and sub-Fig.f of Figs.1 to35

7.36

Figure 1: Impact of varying spatial conditions on the spatial states of generated samples from Gemini-
2.5-Pro.

Figure 2: Impact of varying spatial conditions on the spatial states of generated samples from
Seedream-3.0.

Figure 3: Impact of varying spatial conditions on the spatial states of generated samples from
FLUX.1-dev.

Figure 4: Impact of varying spatial conditions on the spatial states of generated samples from DALL-
E 3.
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Figure 5: Impact of varying spatial conditions on the spatial states of generated samples from SD-XL.

Figure 6: Impact of varying spatial conditions on the spatial states of generated samples from SD-1.5.

Figure 7: Impact of varying spatial conditions on the spatial states of generated samples from SD-3.5-
L.
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C Visualization of Text-to-image Generation Benchmark37

In this section, we show the 36 small generation tasks (each subdomain contains 4 tasks) that we38

covered in the Text-to-image Generation Benchmark. Each task contains eight images generated by39

eight models prompted by the same instruction. The images that match the instruction are labeled40

with green boxes, those that do not match are labeled with red models, and those that are partially41

correct are labeled withyellow boxes.42

There is a kid. The frontal view of the kid.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a elephant. This image provides a clear view of the rear portion of a elephant

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a bird. A side profile of the bird, focusing on its left side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a man. A side profile of the man, focusing on its right side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 8: Visualization of Text-to-image Generation Benchmark on the subdomain Camera Pose
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There is a couch. For us observers (who did not appear on the way), couch is facing us.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a car. For us observers (who did not appear on the way), car is facing away from us.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a sheep. The sheep is orienting to direction that is parallel to the left of the 

camera(which did not appear on the way).

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a turtle. The turtle is orienting to direction that is parallel to the right of the 

camera(which did not appear on the way).

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 9: Visualization of Text-to-image Generation Benchmark on the subdomain Object Pose

There are a squirrel and a truck. Both the squirrel and the truck are oriented to the 

front, standing side by side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a motorcycle and a sheep. Both the motorcycle and the sheep are oriented 

to the left, standing side by side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a pig and a sheep. Both the pig and the sheep are oriented to the right, standing 

side by side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a woman and a squirrel. Both the woman and the squirrel are oriented to the back, 

standing side by side.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 10: Visualization of Text-to-image Generation Benchmark on the subdomain Complex Pose
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There are a bus and a pig. The bus is in front of the pig. The bus looks 

closer to us observers (who did not appear on the way).

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a train and a kid. The train is in the background, while the kid 

looks closer to the camera.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a woman and a doctor. In the observer's line of sight, the woman is 

distinctly on the left relative to the doctor.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a cat and a sheep. As seen by the observer, the cat lies on the 

right while the sheep is on the left.

Figure 11: Visualization of Text-to-image Generation Benchmark on the subdomain Egocentric
Relation

There are a cat and a pig. The cat views the pig that is placed squarely in front of 

it, from the perspective of the cat.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a sheep and a zebra. From the perspective of the sheep, the zebra is located 

directly behind it.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a horse and a truck. From the perspective of the horse, the truck is directly 

to its left.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a giraffe and a refrigerator. The refrigerator positioned to the right side of 

the giraffe, from the giraffe's point of view.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 12: Visualization of Text-to-image Generation Benchmark on the subdomain Allocentric
Relation
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There are a dog and a woman. Two objects, the dog and the woman, standing next 

to each other, both looking in the same direction.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a fireman and a tiger. The fireman and the tiger placed side by side, each 

oriented in opposite directions.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a car and a pig. The car and the pig arranged to face each other, creating an 

engaging interaction between the two.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a giraffe and a elephant. The giraffe and the elephant placed in a back-to-back 

arrangement.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 13: Visualization of Text-to-image Generation Benchmark on the subdomain Intrinsic
Relation

There are two car. One car is significantly larger—0.2 times the size of the other.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are two woman. Two woman are shown, with one being 20cm higher than the other.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are two car. One car is noticeably 50cm longer than its counterpart.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are two sheep. Two sheep, one's width is 30cm wider than the other's.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 14: Visualization of Text-to-image Generation Benchmark on the subdomain Object Size
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There are a sheep and a cow. The distance between the sheep and the cow is defined as 0.5 meter.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a woman and a clock. The woman and the clock are standing exactly 1 meters apart from each other.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a dog and a horse. The dog is placed 1.5 meters away from the horse.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There are a monkey and a tiger. The monkey maintains a distance of 2 meters from the tiger.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 15: Visualization of Text-to-image Generation Benchmark on the subdomain Object Distance

There is a piano. This shot shows a piano, taken from around 1 meter away.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a car. From this angle, the car is visible at a distance of roughly 2 meters.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a woman. A woman is photographed from a viewpoint that is about 3 meters distant.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

There is a motorcycle. A motorcycle is photographed from a viewpoint that is about 4 meters distant.

SD-1.5 SD-XL DALL-E 3 SD-3.5-L FLUX.1-dev Seedream-3.0 Gemini-2.0-Flash GPT-4o

Figure 16: Visualization of Text-to-image Generation Benchmark on the subdomain Camera Dis-
tance
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D Visualization of Instruction-based Image Editing Benchmark43

In this section, we show the 36 small edit tasks (each subdomain contains 4 tasks) that we covered in44

the Instruction-based Image Editing Benchmark. Each task contained one original image, and six45

images edited by six models from the same text prompt. The images that match the instruction are46

labeled with green boxes, those that do not match are labeled with red models, and those that are47

partially correct are labeled withyellow boxes.48

There is a man. Obtain the front view of man.

There is a dog. Obtain the left-side view of dog.

There is a cat. Adjust the perspective to get the right-facing side of the cat.

There is a giraffe. Obtain the back view of giraffe.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 17: Visualization of Instruction-based Image Editing Benchmark on the subdomain Camera
Pose
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There is a zebra. Rotate the zebra, making it face forward.

There is a bear. Rotate the bear, making it face leftward. Rotate the bear, making it towards 

the left side, from the perspective of us observer(who did not appear on the way).

There is a monkey. Rotate the monkey, making it face rightward. Rotate the monkey, making it towards 

the right side, from the perspective of us observer(who did not appear on the way).

There is a woman. Keep the other backgrounds unchanged and turn woman to face away 

from us (who did not appear on the way), from the perspective of us observer.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 18: Visualization of Instruction-based Image Editing Benchmark on the subdomain Object
Pose

There are a motorcycle and a doctor in the image. View them from the front of the motorcycle.

There are a dog, a bear and a pig. Move the camera(the observer who did not appear on the 

way) so that it looks at them from the rear of the pig.

There are a policeman and a cow in the image. Rotate the camera(the observer who did not appear on 

the way)'s viewing angle so that the camera views them from the left of the policeman.

There are a giraffe and a bear in the image. Move the camera(the observer who did not 

appear on the way) so that it looks at them from the right of the giraffe.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 19: Visualization of Instruction-based Image Editing Benchmark on the subdomain Complex
Pose
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There is a refrigerator. From the perspective of camera(the observer who did 

not appear on the way), add zebra to be directly in front of refrigerator.

There is a dog. From the perspective of camera(the observer who did not appear 

on the way), add oven to be directly on the left side of dog.

There is a computer. From the perspective of camera(the observer who did not 

appear on the way), add shoe to be directly on the right side of computer.

There is a sheep. Position a truck so that it is directly behind sheep, from the 

perspective of camera(the observer who did not appear on the way).

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 20: Visualization of Instruction-based Image Editing Benchmark on the subdomain Egocentric
Relation

There is a dog. From the dog's perspective, add laptop so that it is positioned ahead of dog.

There is a fox. From the fox's perspective, add tv so that it is positioned to the left of fox.

There is a dog. Place pig on the right-hand side of dog, from the dog's perspective.

There is a elephant. From the elephant's perspective, add train to be directly at the back of elephant.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 21: Visualization of Instruction-based Image Editing Benchmark on the subdomain Allocentric
Relation
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There is a elephant. Set a lion alongside the elephant, ensuring they face the 

same direction and remain side by side.

There is a car. Insert a lion next to the car, ensuring both objects are positioned 

side by side and oriented in the opposite direction.

There is a cow. Place a bicycle near the cow. Make sure they are facing each other.

There is a horse. Set a cow behind the horse, ensuring they are both back-to-

back to each other.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 22: Visualization of Instruction-based Image Editing Benchmark on the subdomain Intrinsic
Relation

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

There is a elephant. Increase the size of elephant to 1.2 times its original size.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

There is a dog. Raise dog's height by 20cm

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

There is a lion. Enlarge the lion in length by 50cm.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

There is a piano. Enlarge the piano in width by 40cm.

Figure 23: Visualization of Instruction-based Image Editing Benchmark on the subdomain Object
Size
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There is a dog. Adjust the position of the dog to be 1 meter nearer to us 

observer(who did not appear on the way).

There is a motorcycle. Set up the motorcycle to shift its location 1 meter away from 

us observer(who did not appear on the way).

There is a woman. Ensure the woman relocates exactly 1 meter to the left, from 

the perspective of us observer(who did not appear on the way).

There is a piano. Ensure the piano relocates exactly 1 meter to the right, from the 

perspective of us observer(who did not appear on the way).

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 24: Visualization of Instruction-based Image Editing Benchmark on the subdomain Object
Distance

There is a piano. Shift the camera(the observer who did not appear on the 

way)'s position 1 meter forward to the piano.

There is a bedside table. Move the camera(the observer who did not appear 

on the way) leftward by 1 meter.

There is a car. Move the camera(the observer who did not appear on the way) 

by 1 meter in the right direction.

There is a chair. Move the camera(the observer who did not appear on the way) 

backward by 1 meter from its current position, making it away from the chair.

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Source Image InstructP2P ICEdit Step-Edit-X SeedEdit Gemini-2.0-Flash GPT-4o

Figure 25: Visualization of Instruction-based Image Editing Benchmark on the subdomain Camera
Distance
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E More Result on human alignment of different evaluators49

Evaluator
Spatial Pose Spatial Relation Spatial Measurement

Ave.
Camera Object Complex Ego. Allo. Intri. Size ObjDist CamDist

qwen-vl-max 36.0 58.0 51.0 79.0 48.0 33.0 47.0 56.0 60.0 52.00
claude-3-7-sonnet-thinking 51.0 59.0 48.0 89.0 47.0 39.0 56.0 62.0 60.0 56.78

Table 2: Human alignment of different evaluators on spatial understanding, showing their accuracy
on manually labeled data.
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